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Welcome message  
The organizing committee welcomes you to the 2nd Meeting of the Iberian Ecological Society (SIBECOL), the XXI conference of the 

Iberian Association of Limnology (AIL), and the 21st National Congress of the Portuguese Ecological Society – SPECO), hosted by 

CESAM - Center for Environmental and Marine Studies at University of Aveiro, Portugal.  

 

This “classical” in-person meeting under the theme “Ecology: Bettering our sustainable future through scientific knowledge” will gather 

the ecology community from Portugal, Spain and wider afield to share knowledge and expertise focused on the most pressing 

environmental and societal issues nowadays such as the overexploitation of natural resources, habitat loss and degradation, pollution, 

invasive species, urbanization, climate change, and the global biodiversity crisis.  

Given the integrative and transdisciplinary aspects of ecological research, this meeting will surely provide an opportunity to address 

these issues and further contribute to a more sustainable use and development of our natural capital.  

 

This meeting will also be an excellent opportunity to get together with friends and colleagues, to cultivate diversity and inclusion, and 

to support and inspire students and young researchers within our community.  

We wish you all a fun and productive meeting and a pleasant stay in Aveiro!  

 

On behalf of the organizing committee,  

Joa ̃o Pestana & Amadeu Soares  
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Meeting agenda 

Sunday 3rd July  
10:00 - 18:30 Workshops  

Rooms 1-5 
19:00 - 19:30 Opening ceremony 

Auditorium 
19:30 – 20:30 Keynote [José Alves, Universidade de Aveiro, Portugal] 

Auditorium 
20:30 – 22:00 Welcome reception   

Rectory Hall 
  

Monday 4th July 
08:55 – 10:00  Scientific sessions [RS1-RS4 / SS3, SS4] 

Rooms 1-5, auditorium  
10:00 – 10:30 Coffee Break and Poster session (P001-P068)  

Rectory Hall 
10:30 – 11:30 Scientific sessions [RS1-RS4 / SS3, SS4] 

Rooms 1-5, auditorium 
11:30 – 12:30 Keynote [AIL gender and science group] 

Auditorium 
12:30 – 14:15 Lunch 

Canteen 
14:15 – 15:15 Keynote [Josie South, University of Leeds, UK.  proposed by J-AIL] 

Auditorium 
15:15 – 16:15 
 

Scientific sessions [RS1-RS4 / SS1, SS2] 
Rooms 1-5, auditorium 

16:15 – 17:00 Coffee Break and Poster session (P001-P068)  
Rectory Hall 

17:00 – 18:00 
 
17:00 – 18:30 

Special Sessions [RS1, RS2, / SS1, SS2]   
Rooms 2-4, auditorium 
SPECO special session (Room 1)  

18:00 – 19:30 
 

J-AIL assembly  
Room 4 

19:30 - …… J-AIL get together  
Autocarro bar  
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Tuesday 5th July  
08:55 – 10:00 Scientific sessions [RS1, RS2, RS5 / SS5, SS6, SS7] 

Rooms 1-5, auditorium 
10:00 – 10:30 Coffee Break and Poster session (P001-P068)  

Rectory Hall 
10:30 – 11:30 Scientific sessions [RS1, RS2, RS5 / SS5, SS6, SS7] 

Rooms 1-5, auditorium 
11:30 – 12:30 Keynote [Maurine Neiman, University of Iowa, USA] 

Auditorium 
12:30 – 14:15 Lunch (+ URBIFUN project meeting – room 5)  

Canteen 
14:15 – 15:15 Keynote [Andrea Encalada, Universidad San Francisco de Quito, Ecuador] 

Auditorium Auditorium 
15:15 – 16:15 
 

Scientific sessions [RS1, RS2, RS5 / SS5, SS6, SS7] 
Rooms 1-5, auditorium 

16:15 – 17:00 Coffee Break and Poster session (P001-P068)  
Rectory Hall 

17:00 – 19:00 
17:00 – 18:30 

AIL General assembly Room 1  
Official presentation of the book “Um pouco por toda a 
parte - Ecologia no Séc. XXI” Room 4  

19:00 - …... Diversity mixer  
Mercado negro bar  

  

Wednesday 6th July   

09:00– 10:00  Keynote [Ana Hilário, Universidade de Aveiro, Portugal] 
Auditorium 

10:00– 10:30 Coffee Break and Poster session (P069-P137)  
Rectory Hall 

10:30 – 11:30 Keynote [Javier del Campo, Universitat Pompeu Fabra, Spain / University 

of Miami, USA] 
Auditorium 

11:30 – 13:30 SIBECOL General assembly  
Room 1 

13:00 – 14:45  
 

Lunch 
Canteen 

 
15:00 - ….. 

 
Field Trips and Excursions 
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Thursday 7th July   

08:55 – 10:00 Scientific sessions [RS6, RS8-RS10 / SS8, SS10] 
Rooms 1-5, auditorium 

10:00 – 10:30 Coffee Break and Poster session (P069-P137)  
Rectory Hall 

10:30 – 11:30 Scientific sessions [RS6, RS8-RS10 / SS8, SS10] 
Rooms 1-5, auditorium 

11:30 – 12:30 Keynote [Bryan Brooks, Baylor University, USA]  
Auditorium 

12:30 – 14:15 Lunch 
Canteen 

14:15 – 15:15 Keynote [Sergi Sabater, University of Girona, Spain, (ICRA)]   
AIL “trajectory prize” recipient 2022 
Auditorium 

15:15 – 16:15 
 

Scientific sessions [RS6, RS7, RS9, RS10 / SS9, SS10] 
Rooms 1-5, auditorium 

16:15 – 17:00 Coffee Break and Poster session (P069-P137)  
Rectory Hall 

17:00 – 18:30 
 

Scientific sessions [RS6, RS7, RS10 / SS9]  
Rooms 1-3, auditorium 

20:00 – …... Congress Dinner 
Canteen 

  

Friday 8th July  
08:55 – 10:00 Scientific sessions [RS11 / SS11-SS14] 

Rooms 1-4, auditorium 
10:00 – 10:30 Coffee Break and Poster session (P069-P137)  

Rectory Hall 
10:30 – 11:30 Scientific sessions [RS11 / SS11-SS14] 

Rooms 1-4, auditorium 
11:30 – 12:30 Keynote [Luísa Carvalheiro, Universidade Federal de Goiás, Brazil] 

Auditorium 
12:30– 14:00 Lunch 

Canteen 
14:00 – 15:00 Keynote [AIL best thesis awards - Eli León-Palmero, University of 

Southern Denmark (Denmark) / Jorge Garcia-Girón Finnish Environment 

Institute (Finland)] 
Auditorium 

15:00 – 16:00 Awards for best presentations and Closing Ceremony  
Auditorium 
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Keynote speakers  
 

 
 

José Alves 
Principal Researcher, CESAM – Centre for 

Environmental and Marine Studies, University of Aveiro, 

Portugal 

 
“Too close to the edge: how can 
migratory shorebirds deal with 
environmental changes from the Arctic to 
the tropics?” 
Sunday 3rd of July,19:30h  
 

 

 

 

 

 

 

 

 

 

 

 

José completed a first degree at the University of Minho 

(Portugal) followed by a PhD at the University of East 

Anglia (UK) investigating migratory trade-offs in a 

subarctic breeding shorebird that winters across 

western Europe. His studies focused on habitat 

segregation, energetic costs of wintering and migration, 

and associated carry-over effects. He then completed 

two post-doctoral positions, first at UEA and University 

of Iceland and then at the University of Aveiro and 

University of Iceland, where he studied range 

expansion, population demography and migratory 

behaviour in several wader species linking (sub)arctic, 

temperate and tropical areas. He is currently a principal 

researcher at CESAM – Centre for Environmental and 

Marine Studies at the University of Aveiro. 

 

Jose’s research interests currently span from 

fundamental questions on species’ responses to 

environmental change (e.g., changes in phenology, 

distribution & migratory behaviour) to applied issues, 

specifically the conservation of wetlands across 

species’ flyways. Migratory shorebirds lay at the 

forefront of environmental change as global warming is 

particularly prevalent in their Arctic and subarctic 

breeding areas, and the coastal wetlands they use 

outside the breeding season currently experience high 

levels of habitat change, making them great models in 

which to address such questions. José therefore follows 

the spatio-temporal dynamics of the migratory systems 

he studies, spending quite some time in Iceland, 

Portugal and West Africa. But owing to recent 

technological advances you can now also follow him 

@_JoseAAlves_and his team @eco_flyway 
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Gender & Science Group of the 

Iberian Association of Limnology 
 
Monday 4th of July,11:30h  
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Conferences are ideal platforms for studying the 

dynamics of scientific communities. This plenary will 

analyze and debate the involvement and visibility of 

women and other historically excluded groups in 

scientific conferences. We will show the results of the 

study carried out during the first SIBECOL Meeting by 

the Gender& Science AIL group members and 

collaborators, which analyzed the representation, 

behavior and perception of attendees from a gender 

perspective. We will also show the demographics of the 

Second SIBECOL Meeting and compare them with 

those from the previous gathering. After the 

presentation, we will invite the audience to share their 

experience, opinions, and solutions to reduce gender 

barriers during future SIBECOL meetings. The aim of 

this talk is to promote inclusive meetings where 

everyone has equal opportunities. 

 

The Gender & Science Group of the Iberian Association 

of Limnology (AIL) was launched in 2014 with the aim 

of acting as an external observer of gender biases 

within ecological societies, fostering women’s visibility 

within the scientific community, and proposing 

recommendations for improving gender equity in 

academic institutions related with limnology. Since then, 

the Commission has proposed and developed several 

activities, including the exhibition “Women in Limnology 

''(2018), inclusive teaching materials (Project 

LimnoEDU), and several publications focusing on the 

inequity in limnology. Currently, the Commission is 

formed by more than 20 researchers from different 

institutions and backgrounds. Last year, the group 

received the "Contribution to diversity" award from the 

Spanish Society of Terrestrial Ecology (AEET). More 

information about the group and its fascinating projects 

can be found at www.genderlimno.org. 

 

 
 

IN THIS LAB WE BELIEVE

ANTI-RACISM 
STARTS WITH US

FEMINISM IS FOR 
EVERYONE

CLIMATE CHANGE 
IS REAL

DIVERSITY FUELS 
INNOVATION

LGTBIQ+ IS 
PRIDE

DISABILITIES 
DESERVE 

ACCESSIBILITY

SIBECOL IS 
COOL

AGE IS JUST 
A NUMBER

GENDER EXISTS 
ON A SPECTRUM
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Josie South  
Lecturer in Ecology, University of Leeds, UK  

 
“African crayfish invasions: status, 
opportunities, and implications” 
Proposed by J-AIL,  
Monday 4th of July,14:15h  
 

 

 

 

 

Josie did both her BSc Hons in Marine Biology and PhD 

in predicting impacts of the twin threats of climate 

change and biological invasion on Irish Sea fisheries at 

the Queens University of Belfast. She then completed 

two post-doc fellowships in South Africa at the South 

African Institute for Aquatic Biodiversity and Centre for 

Invasion Biology, predicting the ecological impacts of 

freshwater invasive species. Amongst other things, this 

involved leading the first strategic assessment of the 

Upper Zambezi crayfish invasion for the WWF and 

completing final phase monitoring of endangered fish 

species after a rotenone intervention in a biodiversity 

hotspot. She is currently a lecturer in ecology at the 

University of Leeds.  

 

Josie’s research interests lie in the complex dynamics 

of aquatic invasion ecology, particularly improving 

capacity for predicting ecological impact. She is mainly 

interested in what animals eat and how they eat them, 

so unpacking the nuances of trophic interactions form 

the basis of her work. The flip side of invasion ecology 

also allows her to dabble in restoration and native 

species conservation projects, as well as 

interdisciplinary work to address the social conflicts 

around invasive species used for aquaculture and 

sportfishing. She currently works on a diverse set of 

projects, including African and European crayfish 

invasion ecology, functional ecology of Brazilian fish 

assemblages, small fish ecology of Java, and 

assessments of southern African inland fisheries.  

 

 
 
 
 
 
 



 

 

14 

14 

 
 

Maurine Neiman  

Professor, Department of Biology & Department of 

Gender, Women's, and Sexuality Studies, University of 

Iowa, USA 

  
“Sex in the Wild (and especially in New 
Zealand)”  
Tuesday 5th of July,11:30h  

Maurine did her B.A in Biology at Carleton College 

(USA) and completed her Ph.D. in Evolutionary Biology, 

Minor in Genetics at Indiana University (USA). She was 

a postdoc fellow at University of Virginia (2006-2007), 

University of St. Thomas (2006-2007) and University of 

Minnesota (2007-2008). Currently, she is a Professor at 

the Department of Biology, University of Iowa, working 

on the evolution of sexual reproduction and ploidy level. 

She has a joint appointment in Gender, Women’s, and 

Sexuality Studies, and since 2021, she is also serving 

as a Provost Faculty Fellow for Diversity, Equity, and 

Inclusion. 

 

Maurine’s research focuses primarily on the study of 

sexual reproduction and why sex is so common, one of 

the most important unanswered questions in 

evolutionary biology. In particular, she’s interested in 

using comparison of sexual and asexual individuals, 

lineages, and genomes to better understand the 

advantages and disadvantages of sexuality, 

evolutionary constraints that limit asexual success, and 

why sex persists in some natural populations but not 

others. More information about her work can be found 

at her website:http://bioweb.biology.uiowa.edu/neiman/ 
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Andrea C. Encalada,  

Provost Laboratory of Aquatic Ecology BIOSFERA 

Institute, Universidad Sam Francisco de Quito, Ecuador  

 

“Biodiversity and ecosystem function 
along elevation gradients in Andean-
Amazon Rivers and Streams” 
 Tuesday 5th of July,14:15h  
 

Andrea C. Encalada is an Ecuadorian ecologist with 

over 30 years of experience in the field of stream 

ecology and conservation. Andrea obtained her 

bachelor’s degree at Pontificia Universidad Católica del 

Ecuador and did her Ph.D. at Cornell University, USA. 

In 2004 she founded the Aquatic Ecology Laboratory at 

USFQ and in 2016 the BIOSFERA-USFQ Research 

Institute. Andrea’s research seeks to develop and use 

scientific information as a tool to promote biodiversity 

and ecosystem conservation, and sustainable use of 

water resources, resulting on more than 80 peer 

reviewed publications, six book chapters and two 

books. Andrea is the recipient of the 2018 “Matilde 

Hidalgo” National Research Award and was admitted to 

the Ecuador Scientific Academy. Between 2019 and 

2021, Andrea served as Co-chair of the Science Panel 

for the Amazon, a Global project to systematize 

available scientific information and promote long-term 

conservation of the Amazon basin. Since 2021, Andrea 

serves as Provost at Universidad San Francisco de 

Quito. 

 

Andrea´s research encompasses a broad range of 

topics across the ecological hierarchy, from the 

description of the life-history of aquatic insects in 

temperate mountains, to the patterns of biodiversity and 

ecosystem function of mountain streams in the Tropical 

Andes.  
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Ana Hilário  
Assistant Researcher, CESAM – Centre for 

Environmental and Marine Studies, University of Aveiro, 

Portugal 

 
“Tales of ice and fire – exploring 
hydrothermal vents in the Arctic Ocean” 
Wednesday 6th of July, 09:00h  

Ana is a deep-sea biologist at the Centre for 

Environment and Marine Studies of the University of 

Aveiro.  She holds a BSc in Aquatic Sciences from 

University of Porto (Portugal) and a PhD in Ocean and 

Earth Science from Southampton University (UK). In the 

last 15 years Ana has led several projects and 

participated in more than 20 oceanographic cruises 

dedicated to the study of deep-sea ecosystems and 

have a vast experience in seafloor sampling. Currently 

she co-leads Challenger 150 

(www.challenger150.world), a 10-year programme of 

deep-sea biological science endorsed by UN Decade of 

Ocean Science for Sustainable Development. 

 

Ana’s research focuses on 3 topics in deep-sea biology: 

1) biodiversity and biogeography of chemosynthetic 

ecosystems, 2) life-history traits and 3) population 

connectivity and its implications for conservation. 
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Javier del Campo 
Microbial ecologist, group Leader at Institute of 

Evolutionary Biology (UPF-CSIC, Barcelona) Adjunct 

Professor at the Rosenstiel School of Marine and 

Atmospheric Science - University of Miami, Florida 

 
“Deconstructing the Coral Holobiont” 
Wednesday 6th of July, 10:30h  
 
 

 

 

 

 

 

Javier completed his bachelor’s and Ph.D. in 

Environmental Microbiology and Biotechnology at the 

Institute of Marine Science - CSIC (Barcelona), followed 

by postdoctoral research at the University of Barcelona, 

the University of British Columbia (Vancouver), and 

back to the Institute of Marine Science. In February 

2019 Javier joined as Assistant Professor the 

Rosenstiel School of Marine and Atmospheric Science 

at the University of Miami and in February 2021 he 

joined the Institute for Evolutionary Biology.  

 

Javier’s research has focused on the study of the 

ecology and evolution of microbial eukaryotes but 

recently, he has expanded his scope to the prokaryotes 

in order to have an integrated view of the microbiome. 

Javier is currently investigating the ecology and 

evolution of microbial communities in marine animal-

associated environments using cutting-edge 

sequencing technologies and computational biology. 

He hopes that his research can help to have a better 

understanding of the role that microorganisms play in 

the response of animals to climate change. Javier del 

Campo lab website: delcampolab.com 
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Bryan Brooks  
Distinguished Professor of Environmental Science and 

Biomedical Studies, BaylorUniversity 

 

Towards Sustainable Environmental 
Quality: Identification of Multidisciplinary 
Research Needs through the Global 
Horizon Scanning Project 
Thursday 7th of July, 11:30h 

 

 

 

 

 

 

Bryan Brooks received a BS in biological sciences and 

a MS in biological sciences (limnology emphasis) from 

the University of Mississippi, and a PhD in 

environmental science (environmental toxicology and 

chemistry emphasis) from the University of North 

Texas. For the past two decades, he has been a faculty 

member at Baylor University, where he is Distinguished 

Professor of Environmental Science and Public Health 

and Director of Environmental Health Science. With 

students and other colleagues, Bryan has contributed 

over 250 manuscripts in international journals and book 

chapters. He leads the Global Horizon Scanning 

Project, which aims to identify key environmental quality 

research questions among disciplines and sectors 

around the world. This presentation will examine some 

cross-cutting lessons learned from the project with a 

particular focus on aquatic contaminants of emerging 

concern. Bryan serves as Editor in Chief of 

Environmental Science & Technology Letters.   

 

Bryan’s research interests are multidisciplinary and 

routinely have examined aquatic stressors, particularly 

in urbanizing regions, across scales of biological 

organization. Current research focuses on water quality 

and reuse, environmental, aquatic and eco- toxicology, 

comparative pharmacology and toxicology, 

environmental and green chemistry, chemical hazard 

and risk assessment, environmental public health 

practice, and the ecology, chemistry, toxicology and 

management of inland harmful algal blooms. 
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AIL “trajectory prize” recipient 2022

 

  
 

Sergi Sabater  

Professor of Ecology, GRECO, Institute of Aquatic 

Ecology (University of Girona, Spain). Senior 

Researcher at the Catalan Institute for Water Research 

(ICRA) 

 

“A reflection for Science in Ecology. 
Does river flow show a path?” 
Thursday 7th of July, 14:15h  
 

 

 

 

 

 

 

 

Sergi Sabater did his PhD at the University of Barcelona 

under the supervision of Professor Ramon Margalef. 

Since then, his research has dealt with the ecology of 

fluvial ecosystems, especially the structure and 

ecological functions of primary producers and 

heterotrophs in the benthos and water column, the 

metabolism and functioning of rivers, and the effects 

that global change causes on freshwaters. Sergi 

Sabater have co-edited several books and published 

peer-reviewed papers on ecology and environmental 

sciences in international scientific journals, most of 

them as research outputs arising from the collaboration 

with colleagues, PhD students and post-Docs. Dr.  

Sabater has shared research with teaching, first at the 

University of Barcelona and later at the University of 

Girona, and then with management duties, currently at 

the Catalan Institute for Water Research, and with 

editorial commitments in scientific journals.  

 

In Dr. Sabater’s words: “Within the global change 

components, I am particularly interested in the effects 

of water scarcity and the impact of contaminants, as co-

occurring stressors which configure the present state of 

riverine ecosystems. My research has greatly benefited 

from long-lasting collaborations with ecologists, 

chemists, modelers, and geomorphologists from Spain, 

Latin-America and elsewhere, from whom I learnt on the 

complexity of river systems and the magnificent role 

water has for life”.  
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Luísa G Carvalheiro 
Adjunct Professor at Universidade Federal de Goiás 

(UFG, Brazil) 

 

“Connecting soil & atmospheric quality, 
pollinators and trade markets to find 
pathways towards sustainable 

development.” 
Friday 8th of July, 11:30h  
 

 

Luisa did her first degree in Biology at University of 

Lisbon (Portugal, 2002) and PhD at University of Bristol 

(UK, 2008). She was a postdoctoral fellow at University 

of Pretoria/SANBI (South Africa, 2008-2010), University 

of Leeds (UK, 2010-2015) & University of Brasilia 

(Brazil, 2015-2017). From 2010-2016 she was linked to 

Naturalis Biodiversity Center (Netherlands) as a guest 

researcher. Currently Luísa works as an Adjunct 

Professor at Universidade Federal de Goiás (UFG, 

Brazil), also linked as guest researcher to CE3C 

(University of Lisbon, Portugal).  

 

The main interest of Luísa’s research is to understand 

how environmental changes are affecting biodiversity 

through time and space; how such biotic changes affect 

ecosystem functioning and ecosystem services (e.g. 

crop pollination and pest control); and how the complex 

network of ecological interactions in which species are 

integrated mediate such changes. Luísa’s ab website: 

https://sites.google.com/site/lgcarvalheiro/home 
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AIL Best PhD theses in limnology of the Iberian Peninsula  

 

Elisabeth León-Palmero (awardee 2021)  

“Greenhouse gases in reservoirs: from 
watersheds to functional genes” 
Friday 8th of July, 14:00h  
 

Elizabeth studied her bachelor’s degree in Biology, and 

her master’s in Environmental Microbiology at the 

University of Granada. After that, she completed her 

PhD in studying the emissions and production of CO2, 

CH4, and N2O in twelve reservoirs at the University of 

Granada. In January 2022 she joined the Nordcee 

group at the University of Southern Denmark (SDU) as 

postdoctoral researcher. 

 

Elizabeth’s main interest is to understand how 

microorganisms interact with the aquatic environment 

and influence the biogeochemical cycling of elements 

and the production of greenhouse gases. During her 

PhD thesis, she studied the spatial, inter-seasonal and 

daily variability of CO2, CH4, N2O emissions in twelve 

reservoirs in southern Spain, as well as the 

environmental factors driving these emissions. She also 

explored the abiotic and biotic origin of the CH4, and 

N2O in the water column of reservoirs. Currently, she 

investigates the oceanic sink for nitrous oxide. 

 

 

 

 

Jorge García-Girón (awardee 2020) 
"Geographical variation of aquatic 
macrophyte biodiversity: an integration 
of scale and ecological organisation". 
Friday 8th of July, 14:30h  
                                                           

Jorge García-Girón is a postdoctoral researcher at the 

Finnish Environment Institute (Finland) and the 

University of León (Spain). Jorge is interested in the 

biogeography of present-day and extinct organisms.  

Jorge’s  research interests mostly centre on community 

ecology, macroecology and applied statistics to tackle 

issues of freshwater biodiversity and global change. His 

current works span taxonomic, spatial and time scales 

ranging from studies of local communities to continental 

and global diversity patterns across plants, insects 

and dinosaur
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Workshops  
 

• Introduction to meta-analysis in ecology  

Organizer: Vero ́nica Ferreira, (MARE – Marine and Environmental Sciences Centre, Department of Life Sciences, 

University of Coimbra, Portugal)  

 

• From Listen to the Science to Listening between scientists 

 Organizer: Javier de la Casa (Scientist Rebellion) 

 

• DNA barcoding: From gene sequences to identification of species.  

Organizer: Seena Sahadevan (Marine and Environmental Sciences Centre, Department of Life Sciences University of 

Coimbra, Portugal)  

 

• Are there microplastics in the water near you?  

Organizers: Ana Marta Gonca ̧lves1,2, Mariana Rodrigues2 and Nelson Abrantes3 (1- University of Coimbra, Marine 

and Environmental Sciences Centre, Department of Life Sciences, University of Coimbra, Portugal; 2- Department of 

Biology and CESAM, University of Aveiro, 3810-193 Aveiro, Portugal ; 3- Department of Environment & CESAM, 

University of Aveiro, 3810-193 Aveiro, Portugal  

 

• How to attract funding: opportunities for ecologists  

Organizers: Young-AIL representatives (Daniel Morant, Edurne Estevez, Isabel Fernandes, Jose Ferna ́ndez-

Calero, Nieves Rodríguez)  
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SPECO awards special session  

gathering excellence in a new generation of ecologists 
  
 
Chairs: Maria Amélia Martins-Loução, José Alves, Joaquín Hortal 
 

 
The SPECO PhD Award & SPECO Young Pos-Doc Prize are international awards that recognize 
innovative research by investigators just finishing and discussing a PhD work within a Portuguese 
University who are working on Ecology.  
The PhD Award, under the financial support of Amadeu Dias Foundation, nominates 3 young 
researchers, that have presented a science project with potential to contribute to 
our understanding of terrestrial, aquatic, or marine ecology. The winners of this PhD Awards are 
chosen by a committee of independent scientists, a member of the Amadeu Dias Foundation and 
chaired by the president of SPECO. They can be foreigners or Portuguese; the only condition is 
that they have defended PhD in a Portuguese University. 
The Young Pos-Doc Prize is an award given by SPECO in 2020 that has submitted and defended 
his project in front of a jury to those researchers that develop his career in a Portuguese Research 
Unit. Within this session both the 3 winners and the Pos-Doc will present their work and at the 
end will receive the financial award.  
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SPECO PhD awardees: 
 
Joana Bernardino 

CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Campus de Vairão, Universidade do Porto, 4485-661 Vairão, Portugal;  

CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Instituto Superior de Agronomia, Universidade de Lisboa, 1349-017 
Lisboa, Portugal;  BIOPOLIS Program in Genomics, Biodiversity and Land Planning, CIBIO, Campus de Vairão, 4485-661 Vairão, Portugal 
 

Improving impact mitigation and monitoring of bird collisions with power lines 
Tackling climate change and the threat it poses to biodiversity will require a profound transformation of the global energy 

system, transitioning from a fossil-based system to one with high shares of renewables. Transmission and distribution 

(T&D) power lines are key elements in the clean energy transition, as many renewable resources, such as wind and solar 

power, are located in remote areas. The predicted expansion of T&D networks worldwide raises, however, important 

conservation issues for birds because, among other impacts, overhead power lines are a major source of direct mortality 

due to electrocutions and collisions with wires. While electrocutions are already a reasonably well-understood 

phenomenon, bird collisions have been considerably harder to understand and mitigate.  

Thus, the main objective of my PhD project was to significantly advance the understanding of bird collisions with power 

lines and to develop the methods used to quantify and mitigate this impact. Among the research carried out, I highlight 

the following results: 

• A review of the research performed over the last 40 years on the factors that explain bird collisions with power lines, 
namely factors related to the biology and ecology of the species, the landscape features, and the characteristics of the 

power line. A review of the existing mitigation measures was also carried out, together with the identification of the 

remaining knowledge gaps and opportunities for future research. 

• A meta-analysis of studies conducted worldwide that have assessed the effectiveness of wire-marking in increasing the 
visibility of overhead wires for birds and reducing their collision risk. In addition to the evaluation of the overall 

performance of the wire-marking devices, this meta-analysis evaluated, for the first time, the factors that may influence 

their effectiveness, namely the type of line, the habitat crossed by it (as a proxy for the species present there), and the 

characteristics of the devices themselves.  

• Development of two studies that allowed to increase the understanding of the ecological and methodological factors 

responsible for biases in the quantification of bird mortality at power lines. Among other tasks, field surveys were carried 

out that allowed, through camera-trapping, a better understanding of the dynamics of the scavenger species responsible 

for the removal of bird carcasses that collide with the lines and their impact on the reliability of the mortality monitoring 

studies. 

The results of this research have immediate application in the practices of T&D infrastructure developers, in terms of 

choosing the best solutions to mitigate the impacts of their projects on birds, as well as for their monitoring. An example 

of this is the incorporation of the results of this PhD in the new Portuguese guidance for monitoring impacts of very-high 

voltage lines on birds and evaluating the effectiveness of mitigation measures (“Manual para a monitorização de impactes 

de linhas de muito alta tensão sobre a avifauna e avaliação da eficácia das medidas de mitigação”; 

https://www.catedraren-pt.com/guias). These good practice guidelines resulted from a collaborative work between CIBIO 

- Research Centre in Biodiversity and Genetic Resources (University of Porto), ICNF - Instituto da Conservação da 

Natureza e Florestas, and REN - Rede Eléctrica Nacional, S.A. 
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Miriam Romagosa Vergés 
Okeanos – Instituto de Investigação em Ciências do Mar, Universidade dos Açores 

 

Noise exposure and vocal behaviour of baleen whales off the Azores 
Fin (Balaenoptera physalus), blue (B. musculus) and sei whales (B. borealis) produce low frequency and high amplitude 

vocalisations associated to vital functions like reproduction, feeding and socialisation. Investigating the temporal and 

spatial patterns of these vocalisations as well as their functions can help understanding essential aspects of the biology 

and ecology of these oceanic species that would be difficult to obtain otherwise. The objective of this thesis was to 

investigate the vocal behaviour of these three species (with a special focus on the fin whale) to understand their 

behavioural ecology during migration, the least known phase of their annual life cycle. This study also measured, for the 

first time, noise levels produced by shipping traffic in relation to the vocal behaviour of these baleen whale species, and 

discussed the potential implications for their migratory behaviour. Through an extensive analysis of acoustic data collected 

in the Azores and other areas of the North Atlantic, this work showed a continuous presence of blue and fin whales in the 

archipelago between autumn and spring. It also showed a seasonal shift in these species’ behaviours and in the function 

of the Azores habitat, from reproductive singing in winter to the production of foraging associated calls in spring.  Sei 

whales were detected in spring and autumn during their migratory transit through the Azores. This dissertation also studied 

the function of the fin whale 40-Hz call and showed a positive association to prey biomass, which constitutes the first 

direct evidence of the feeding function of this call. The study of this specie’s vocal behaviour revealed rapid and gradual 

changes in the temporal and spectral characteristics of their songs over two decades that for the first time, provided 

evidence for the existence of social learning and cultural revolutions and evolutions in this species.  Finally, underwater 

noise levels measured in the Azores were generally low. However, we ignore if observed noise levels could still mask 

baleen whale vocalisations and expect that other areas of the archipelago, with more shipping traffic, have higher noise 

levels. Overall, these results underline the need for continuous monitoring of underwater noise levels to evaluate the 

potential long-term impacts on baleen whales. In conclusion, this work contributed with new information on the vocal 

behaviour of fin, blue and sei whales during migration, provided new clues about the function of two fin whale vocalisations, 

showed that songs are culturally transmitted in this species and quantified, for the first time, underwater noise levels and 

shipping traffic in the Azores region. Results from this work contribute to a better knowledge of the ecology of the three 

baleen whale species and could be used for the future identification of functional habitats, predict negative impacts from 

human activities and support the implementation of conservation actions directed towards this group of cetaceans 
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Gonçalo Curveira-Santos 
Department of Forest Resources Management, University of British Columbia, Vancouver, British Columbia, Canada; Centre for Ecology, Evolution and Environmental Changes 

(cE3c), Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal 
 

Unravelling responses of carnivore assemblages to conservation and management 
models in South Africa 
Attempts to curtail ongoing biodiversity declines hinge on a deep understanding of wildlife responses to conservation 

efforts. South Africa’s diverse carnivore assemblages and local conservation setting exemplify the schism between 

community paradigms in contemporary ecology and species- or landscape-centric management. South Africa is a pioneer 

country in the implementation of decentralized approaches to conservation. The granting of private custodial rights over 

wildlife transformed the local conservation landscape, with the private wildlife industry (ecotourism and hunting) playing 

an increasingly important role in augmenting and connecting formally protected areas. While heralded as an economic 

and political conservation success, the merits of multi-tenure conservation estates remain unclear and lack empirical 

evaluation. Management idiosyncrasies are orientated towards economically valuable and charismatic species, including 

some large predators, while responses of most carnivore taxa remain overlooked despite the high taxonomic and 

ecological diversity.I explored the nature of assemblage-wide responses of South African carnivores to alternative 

conservation and management models, as possibly facilitated by varying intraguild dynamics. Using a combination of 

management-induced quasi-experiments and multi-species inference, I approached five research topics with direct 

linkage to carnivore conservation and predator management plans: 

1) Mesocarnivore community structuring in the presence of Africa’s apex predator (African lion Panthera leo); 

2) Responses of carnivore assemblages to decentralized conservation approaches in a South African landscape; 

3) Context-dependency in carnivore co-occurrence patterns across a South African multi-use conservation landscape; 

4) Community-level responses of African carnivores to prescribed burning; 

5) Intraguild killing and aggressive interactions among African carnivores. 

I provide empirical support for: i) top-down suppression of mesocarnivore species acting in tandem with proposed 

conservation benefits of reintroduced apex predator populations; ii) the conservation value of areas under long-term formal 

protection for free-ranging carnivores and the risks with viewing wildlife businesses as a conservation panacea; and iii) 

the need to consider intricate and context-dependent species interaction networks when evaluating the outcome of 

management options. As a complement to previous pattern-based inference, I suggest that iv) an expanded view of 

intraguild killing can help to elucidate the fundamental mechanisms structuring diverse carnivore assemblages. 

Collectively, evidence for accentuated interspecific heterogeneity and varying intraguild dynamics weighed heavily in favor 

for the need to formally consider unmanaged species and guild processes in the development of carnivore conservation 

efforts and predator management plans. My research suggests that broader biodiversity benefits of multi-tenure South 

African conservation landscapes are underpinned by unknown recovery trajectories of free-ranging species and unheeded 

ecological effects of management interventions via intraguild interactions. By further unravelling the complexity of South 

African carnivore assemblages my findings add to calls for a more holistic view of wildlife conservation management. 
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SPECO Young Pos-Doc Prize 

 

Ocean deoxygenation and acute hypoxia alter cuttlefish development, physiology and 
cognition  
Paula J.R.1,2, Macau M.2, Court M.2, Otjacques E.2, Diniz M.3, Repolho T. 2, Rosa R.2, Lopes V.M.2  
(1) Swire Institute of Marine Science, Division for Ecology and Biodiversity, School of Biological Sciences, The University of Hong Kong, Pok Fu Lam Road, Hong Kong SAR; 

(2) MARE – Marine and Environmental Sciences Centre, Faculdade de Ciências da Universidade de Lisboa, Laboratório Marítimo da Guia, Av. Nossa Senhora do Cabo, 939, 
2750-374 Cascais, Portugal; (3) UCIBIO, REQUIMTE Departamento de Química, Faculdade de Ciências e Tecnologias, Universidade Nova de Lisboa, N377-1 JB-2, Caparica, 
Portugal  

 

In our oceans, three major stressors to marine life have emerged due to anthropogenic carbon dioxide emissions: ocean 

warming, acidification and oxygen loss. While most experimental research has targeted the first two stressors, the last 

remains comparatively neglected. Behavioural changes in response to oxygen loss are expected since behavioural 

adjustments are often the first strategy organisms exhibit in response to environmental variability. In the marine 

environment, cephalopods stand out as the group of invertebrates with the greatest neural complexity. European cuttlefish 

(Sepia officinalis) have been found to exhibit complex social behaviour after hatching, such as the ability to learn by 

observing conspecifics five days after hatching. Knowing that cognition can take a crucial role in the adaptation of 

individuals to rapid changes in environmental conditions and given that stressors such as ocean warming and acidification 

affect learning, there is a notable lack of empirical studies testing the impacts of deoxygenation and hypoxia on the 

cognition and physiology of these animals. Here we aimed to understand the impact of chronic deoxygenation (93% O2) 

and mild and severe acute overnight hypoxia (53% and 23% O2, respectively) in cuttlefish embryonic development, 

physiology and cognition. Cuttlefish development success, size and physiology were affected by acute overnight hypoxia 

but not chronic deoxygenation. However, cuttlefish cognition and camouflage ability were disrupted by any oxygen 

reduction. For the first time, this work shows cuttlefish susceptibility to oxygen stress related to climate change.  
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Regular Sessions (RS) 
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RS1: Ecosystem processes, functioning and services 
 
 
 

Monday-Tuesday 4-5th July  
08:55h - 18:00h  

Auditorium 
 

 
 
 
Chairs:  
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RS1 Oral communications  
Monday 4th July, Auditorium, 09:00h  

OC 001: In-stream DOC and NO3- processing under contrasting hydrological conditions 
in a Mediterranean forested stream 
Susana Bernal1, Anna Lupon1, José L. J. Ledesma2, Núria Catalán3, Xavier Peñarroya1, Carolina Jativa1, Montserrat 

Soler1, Eugènia Martí1. 
(1) Centre for Advanced Studies of Blanes (CEAB-CSIC), Blanes, Spain; (2) Institute of Geography and Geoecology, Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany; 

(3) Laboratoire des Sciences du Climat et de l’Environnement (CNRS), Gif-Sur- Yvette, France 
 

Streams are important bioreactors and sources of carbon to the atmosphere, though their ability to process dissolved 

organic carbon (DOC) and nutrients during high flows is still under debate. We hypothesize that streams can mineralize 

DOC, even during high flow conditions, especially when dissolved organic matter compounds (DOM) are labile and 

nutrient supply can sustain heterotrophic activity. To explore this hypothesis, we synthesize a series of empirical studies 

conducted in a Mediterranean forested stream, which combine synoptic groundwater and stream water chemistry, 

DOC:nitrate (DOC:NO3) stoichiometry, laboratory incubations, and whole-reach net uptake rates under both base flow 

and high flow conditions. Together, these studies show that stream and riparian groundwater DOM has an eminently 

protein-like character at the study site. Stream water concentrations are relatively low during base flow conditions (1 mg 

C-DOC L-1 and 0.2 mg N- NO3
- L-1), though availability largely increases during high flows. Stream DOC:NO3 ratios 

average 6.3 regardless of hydrological conditions, which, in theory, is an optimal stoichiometry for stream heterotrophic 

activity. Concordantly, we observe large decreases of both DOC and NO3- concentrations during laboratory assays. 

Moreover, whole-reach net DOC and NO3- uptake rates are of similar magnitude during both base flow and high flow 

conditions. Our results suggest that in-stream processing can modify DOC and NO3- fluxes even during high flow 
conditions, which has important implications for understanding the role of headwater streams on driving stream water 

chemistry and C and N fluxes to downstream ecosystems.  

 

Monday 4th July, Auditorium, 09:15h  
OC 002: The role of vegetation in sediment carbon fluxes of dry inland waters 
Alba Camacho-Santamans, Lluís Gómez-Gener, Rafael Marcé, Biel Obrador, Daniel von Schiller 
Universitat de Barcelona. Departament d'Ecologia, Ciències Ambientals i Fisiologia Vegetal. 
 

Inland waters play an important role in the global carbon cycle. Many of these ecosystems experience temporary 

desiccation, where the sediments exposed to the air after the disappearance of surface water are usually hotspots for the 

emission of CO2 to the atmosphere. After the disappearance of the surface water, terrestrial vegetation frequently 

colonizes this area; however, research so far has focused on dry sediments without vegetation. In this study, the CO2 

fluxes in rivers and reservoirs of Catalonia have been analysed, both in bare and vegetated sediment. Differences were 

found in CO2 fluxes according to the condition of the sediment (vegetated or bare) and the type of system (reservoir or 

river). The vegetated sediments of the reservoirs were net sinks of CO2, while those of the rivers released CO2. On the 

other hand, the bare sediments were always net emitters of CO2 to the atmosphere. Apart from vegetation biomass, 

physicochemical properties of the sediments were poor predictors of CO2 fluxes. The integrated flux at each study site, 

which integrated the fluxes of the vegetated and bare areas weighted by the surface occupied in each site showed release 

fluxes into the atmosphere of around 100 mmol CO2 m-2 d -1, although there were two reservoir sites that turned out to 

be net CO2 sinks. This work highlights the important role of vegetation colonizing dry beds on the CO2 fluxes due to its 

role in the uptake of CO2 from the atmosphere. 
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Monday 4th July, Auditorium, 09:30h  

OC 003: Influence of C:N stoichiometry on nitrate uptake in Mediterranean streams.  
Xavier Peñarroya1, Núria Catalán2, Anna Freixa3, Anna Lupon1, Miquel Ribot1, Xavier Triadó- Margarit1, Montserrat 

Soler1, Eugènia Martí1, Emili O. Casamayor1, Susana Bernal1 
(1) Integrative Freshwater Ecology Group (IFE), Centre d’Estudis Avancats de Blanes (CEAB-CSIC), C/Accés Cala St. Francesc 14, 17300, Blanes, Girona, Spain; (2) 

Laboratoire des Sciences du Climat et de l′Environnement, LSCE, CEA, CNRS, UVSQ, 91191 Gif-Sur-Yvette; (3) Catalan Institute for Water Research (ICRA). 
 

Nitrogen (N) inputs to freshwaters have increased globally over the last decades, threatening water quality and aquatic 

ecosystems health. Headwater streams can contribute to improve water quality by taking up a relevant fraction of 

dissolved inorganic nitrogen (DIN) from the water column. However, while ammonium (NH4+) is taken up rapidly, nitrate 

(NO3-) uptake efficiency is generally lower, and the controlling factors are far less well understood. Recent studies point 

towards dissolved organic carbon (DOC) concentration, and in particular DOC: DIN stoichiometry, as a key factor 

influencing in-stream heterotrophic activity, and thus, associated NO3- uptake from the water column. Moreover, DOC 

bioreactivity can influence heterotrophic activity. Yet, the combined effect of DOC concentration and bioreactivity on in-

stream NO3- uptake is not well established. Here we explore the relationship between DOC and NO3- uptake kinetics 

through an experimental study in which we incubated stream water from eight Mediterranean headwater streams with 

varying DOC and DIN concentrations, and DOC: DIN stoichiometry (DOC:DIN molar ratios from 1.5 to 750). For each 

stream, we also analysed dissolved organic matter (DOM) composition, oxygen consumption, enzyme activity associated 

with C and N compounds, and bacterial composition by 16s rRNA gene analysis to further understand how different DOM 

sources influence bacterial assemblages and their capacity for NO3- processing. Our results show that DOC and NO3- 

uptake were lower in streams with lower DOC:DIN ratio and coupling between DOC and NO3- uptake was stronger in 

streams with higher DOC:DIN ratio. The combination of these results with the analysis of DOM composition, enzyme 

activity, and bacterial community composition will provide valuable information for better understanding how C availability 

determines the potential of headwater streams to process NO3-.  

 

 

 

Monday 4th July, Auditorium, 09:45h  
OC 004: Carbon sequestration in reservoir sediments: understanding connections and 
potential impacts along the land-to-ocean continuum. 
Daniela Henry1, Rafael Marcé1, Núria Catalán2, Biel Obrador3  
(1) Catalan Institute for Water Research, Girona, Spain; (2)  Laboratoire des Sciences du Climat et l’Environnement, CNRS, Gif-sur-Yvette, France; (3) Department of 
Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Spain. 
 

Global estimations of organic carbon (OC) stored in lakes and reservoirs have highlighted the importance of these 

systems, which cover a small surface area in comparison with other carbon sinks but demonstrate higher burial 

efficiencies. Literature regarding OC sedimentation, burial and efficiency in lakes and reservoirs is scarce and the 

assumptions and methodologies used are diverse, hampering process-based scale assessments. Whereas some studies 

use traps to determine particles settling flux, others use bathymetry to derive linear sedimentation rates. While some 

studies define OC burial efficiency as the buried portion with respect to gross sedimentation rate, others calculate it as 

the rate between primary production and OC accumulation rates. Thus, the comparison between systems and estimates 

might lead to misinterpretation of results and obscures the evaluation of these fluxes at a larger scale. Using a literature 

review, this study collects the existing data on those fluxes and uses it to compile a model capable of deriving OC burial 

efficiencies from OC depositional fluxes, which allows determining how much OC is going to be buried, mineralized and 

transported when incorporated into a modified version of the GLOBALFATE transport model. This transport model does 

not aim to provide accurate values for each lake and reservoir, but to analyze and compare different outcomes across 
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several scenarios and between differing environments and conditions along the land-to-ocean continuum. Preliminary 

analysis has shown promising results when modelling OC burial efficiencies from OC depositional fluxes, which is going 

to be one of the main parameters used to determine the spatial distribution of carbon at the global scale.  

 

 
Monday 4th July, Auditorium, 10:30h  

OC 005: The drawdown phase of dam decommissioning is a hot moment of gaseous 
carbon emissions from a temperate reservoir 
Mabano Amani1,2, Daniel von Schiller1,3, Isabel Suárez1, Miren Atristain4, Arturo Elosegi4, Rafael Marcé5,6, García-

Baquero Gonzalo7,8, Biel Obrador1,2 
(1) Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona, Spain; (2) Institut de Recerca de la Biodiversitat (IRBio), 
University of Barcelona Spain; (3) Institu de Recerca de l’Aigua (IdRA), University of Barcelona, Spain; (4) Department of Plant Biology and Ecology, University of the Basque 
Country (UPV/EHU), Bilbao, Spain; (5)Catalan Institute for Water Research (ICRA), Girona, Spain; (6) University of Girona, Girona, Spain; (7) Biodonostia Health Research 
Institute, San Sebastian, Spain; (8) Spanish Consortium for Research on Epidemiology and Public Health, Instituto de Salud Carlos III, Madrid, Spain 

 

Dam decommissioning (DD) is an integral part of the life cycle of water reservoirs to solve problems posed by ageing 

dams. Large stocks of carbon in reservoir sediments may result in substantial carbon fluxes due to DD, although there is 

limited empirical evidence on the impacts of DD on carbon dynamics in reservoirs. We studied the effects of DD on carbon 

dioxide (CO2) and methane (CH4) fluxes from impounded water, exposed sediment, and running water before, during, 

and three to ten months after drawdown of the Enobieta Reservoir, North Iberian Peninsula. Areal CO2 fluxes from 

exposed sediment (mean ± SE mmol m–2 day–1: 295.65 ±74.90) and running water (188.11 ± 86.09) decreased over 

time and were higher than areal CO2 fluxes from impounded water (–36.65 ± 83.40). Areal CH4 fluxes did not change 

over time and were noteworthy only in impounded water (1.82 ± 1.11). Total ecosystem carbon (CO2 + CH4) fluxes did 

not follow a clear temporal pattern, but they were higher during and after than before reservoir drawdown due to greater 

CO2 fluxes from exposed sediment. The reservoir, which oscillated between a negligible source and a net sink of carbon, 

thus, became an important emitter of carbon along these first 10 months after reservoir drawdown. Future studies should 

examine mid- and long-term effects of DD on carbon fluxes, identifying the drivers of areal CO2 fluxes from exposed 

sediment.  

 

 

Monday 4th July, Auditorium, 10:45h  
OC 006: CH4 and dissolved carbon isotopic composition variation in the tropical 
Usumacinta River, Mexico 
Soria-Reinoso, Ismael1, Sánchez-Carrillo, Salvador2, Alcocer, Javier3, Oseguera, Luis A.3, Vargas, Mariana1 & Guzmán, 

Andrea1 
(1) Programa de Posgrado en Ciencias del Mar y Limnología, Universidad Nacional Autónoma de México, México; (2) Museo Nacional de Ciencias Naturales-CSIC, Spain; (3) 

Grupo de Investigación en Limnología Tropical, FES Iztacala, Universidad Nacional Autónoma de México, México. 
 

Riverine systems are regarded as important sites for transporting carbon (C) from land to the ocean and a significant 

source of greenhouse gas emissions. However, the information scarcity, mainly from tropical zones, raises considerable 

uncertainty regarding estimating C sources from river systems. Given the shortage of stable isotope data in the 

Usumacinta basin, we hypothesized that the variability in C sources might be underestimated. The present study 

evaluated the spatial differences in DOC, DIC, and CH4 sources in the main tropical river in North America, the 

Usumacinta River, which is characterized by carbonate lithology and extensive wetlands in the lower basin. We measured 

DOC, DIC, CO2, and CH4 concentrations and the stable isotope composition of the carbon pools, as were the related 

physicochemical variables and nutrients in the mainstem and principal tributaries along the middle and lower Usumacinta 

River in the rainy season (October 2019). We evaluated the isotopic signature of this source using Keeling and Miller‐

Tans plots based on 30 river samples. The DOC and stable isotopic composition of DOC (δ13C-DOC) values ranged 



 

 

33 

33 

from 0.6 to 4.8 mg L-1 (2.35 ± 1.42 mg L-1) and from -29.4‰ to -21.6‰ (-25.4 ± 2.1‰), respectively, with higher values 

in the lower basin and more 13C‐depleted signatures, possibly due to more significant planktonic influence (proxy 

chlorophyll-a). The DIC was reported as the highest concentration of dissolved C (DIC/DOC>1), which did not present a 

longitudinal trend and varied between 16.5 and 45.8 mg L-1 (26.7 ± 6.7 mg L-1). The δ13C-DIC values ranged from -
13.2‰ to −8.3‰ (-11.3 ± 1.3‰). Results of the linear least-squares regression models of Keeling and Miller–Tan's plots 

indicated that the chemical weathering of carbonate minerals by soil CO2 is the primary source of DIC in the Usumacinta 

River. A negative correlation between the river DOC concentrations and δ13C-DIC values reflects the oxidation of organic 

matter, leading to higher δ13C-DIC values. This result suggests in-channel organic matter degradation, resulting in CO2 

production in the water, mainly in the lower basin. The isotopic signature indicates that the contribution of CO2 from the 

soil's organic matter and the weathering of silicates are not the primary sources of DIC. CH4 concentration and stable 

isotopic composition (δ13C-CH4) ranged from 0.05 to 0.97 μM (0.25 ± 0.19 μM) and from -65.5‰ to -27.3‰ (-49.6 ± 8.9 

‰), respectively. There was an δ13C -CH4 enrichment in the lower basin, possibly associated with higher CH4 oxidation. 

Significant relationships were observed in the Keeling and Miller–Tans plots of DOD, DIC, and CH4 in the Usumacinta 

River.  

 

 

Monday 4th July, Auditorium, 11:00h  
OC 007: Labile dissolved organic carbon promotes ammonium uptake across headwater 
streams 
Anna Lupon1, Eugènia Martí1, Xavier Peñarroya1, Miquel Ribot1, Allison Herreid2, Ryan Sponseller3, Lluís Gómez-Gener4, 

Ada Pastor5, Matthew Cohen6, Hjalmar Laudon7, José L. J. Ledesma8, Susana Bernal1 
(1) Integrative Freshwater Ecology Group, Center for Advanced Studies of Blanes, Blanes, Spain; (2) University of New Hampshire, Durham, NH, USA; (3) Umeå University, 
Umeå, Sweden; (4) Centre for Research on Ecology and Forestry Application (CREAF), Cerdanyola del Vallès, Spain; (5) Aarhus University, Aarhus, Denmark; (6) University 

of Florida, Gainesville, USA; (7) Swedish University of Agricultural Sciences, Umeå, Sweden; (8) Institute of Geography and Geoecology, Karlsruhe Institute of Technology, 
Karlsruhe, Germany 
 

Headwater streams play a critical role in reducing the pervasive effects of excess nitrogen (N) by retaining a substantial 

amount of this nutrient. The magnitude of this retention depends on the interaction of several biological processes, most 

of which are directly or indirectly mediated by dissolved organic carbon (DOC) availability. Yet our knowledge on how 

DOC affects in-stream dissolved inorganic N (DIN) processing is far from complete. To assess the role of DOC as a driver 

of in-stream DIN uptake, we performed a series of experimental ammonium (NH4) additions with and without a co-release 

of acetate, a labile source of DOC, in 15 headwater streams across the globe. The streams showed contrasting 

concentrations of DIN (from 0.006 to 2.5 mg N /L) and DOC (from 0.5 to 20 mg C/L), resulting in a wide range of molar 

DOC:DIN ratios (from 2 to 600). For each stream, we calculated gross NH4 uptake rates and also analyzed DOM 

composition and microbial heterotrophic activity through fluorescence and resazurin releases. Under ambient DOC 

conditions, NH4 uptake velocity (Vf) ranged from 0.7 to 16.5 mm/min. In all streams, NH4 uptake velocity increased when 

acetate was added; yet the magnitude of this increase varied widely across streams (from 5% to 850%) and showed no 

relationship to either ambient DOC concentration or DOC:DIN molar ratio. These results suggest that labile DOC generally 

limits in-stream heterotrophic activity and associated DIN uptake in headwater streams regardless of DOC concentration 

and DOC:DIN stoichiometry. Overall, this study highlights the relevance of DOC composition in determining the cycling of 

other essential ecological elements in headwater streams.  
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Monday 4th July, Auditorium, 11:15h  
OC 008: Hydrology and thermal structure affect carbon cycling in the hypolimnion of 
Mediterranean reservoirs 
Montes-Pérez, J.J.1, Marcé, R.2,3, Reyes, I.4, Escot, C4, and Moreno-Ostos1. 
(1) University of Málaga. Department of Ecology and Geology. Marine Ecology and Limnology Research Group. Málaga, Spain; (2) Catalan Institute for Water Research (ICRA). 

Girona, Spain; (3) Universitat de Girona, Girona, Spain; (4) Empresa Metropolitana de Abastecimiento y Saneamiento de Aguas de Sevilla (EMASESA). Sevilla, Spain. 
 

Climate change modifies the hydrological and thermal regime of water bodies. In the Mediterranean region, rainfall has 

diminished and periods of drought have intensified . In addition, thermal stratification is currently more intense and lasts 

longer . During the stratification period, deepest water layers of hypolimnion are isolated from the atmosphere and carbon 

cycling is confined under the thermocline. There, mineralization of organic carbon is carried out not just by aerobic 

respiration but also through other anaerobic processes such as denitrification, dissimilatory metal reduction (DMR) and 

sulfate reduction. Under the influence of hydrological change the relevance of hypolimnion in the carbon cycling of 

reservoirs increases, influencing dissolved inorganic carbon (DIC) production and affecting water quality. Thus, it’s 

necessary to understand the effects of hydrological and thermal structure changes on the carbon cycling in the 

hypolimnion. In this study, we explore the influence of hydrological conditions and thermal regime on the main 

heterotrophic metabolic pathways (aerobic respiration, denitrification, DMR and sulfate reduction) and the resulting DIC 

production in the hypolimnion of two Mediterranean reservoirs, Sau (SR) and El Gergal (GR). We analysed data recorded 

throughout historical monitoring programs which covered from 1964 to 2018 for SR and from 2000 to 2020 for GR. When 

information was available, metabolic annual rates and total DIC produced were estimated for each metabolic process. In 

order to establish the main drivers controlling different metabolisms, we explored linear relationships using multiple linear 

mixed models, taking into consideration hydrological and thermal structure variables and total DIC produced by each 

metabolic pathway. In GR, aerobic respiration was the main DIC producer whereas in SR sulfate reduction produced the 

highest amount of DIC in the hypolimnion. In both reservoirs, DMR usually represented a small amount of total DIC 

produced. Results showed that aerobic respiration and denitrification were mainly controlled by initial concentrations of 

electron acceptors (O2 and NO3
–), timing of stratification settling and hypolimnion temperature. Total DIC accumulated 

and DIC produced by sulfate reduction were influenced by thermocline depth. DIC produced through DMR (Fe and Mn) 

was lower than DIC produced by the other heterotrophic metabolic pathways. Finally, thermocline depth and water 

residence time were the two main variables which explained the DIC produced by DMR. These results suggest that both 

hydrology and thermal structure have an effect on metabolism and carbon cycling in the hypolimnion of reservoirs . Earlier 

stratification onset will enhance carbon respiration through aerobic respiration and denitrification. Besides, higher DIC 

concentration is expected during those stratification periods showing a deeper thermocline. In addition, a deeper 

thermocline will increase sulfate reduction and DMR, accumulating sulfide and metals ions in the hypolimnion and thus 

impairing the stored water quality.  

 

 

Monday 4th July, Auditorium, 15:15h  
OC 009: Patterns and environmental drivers of carbon fluxes in Mediterranean Wetlands  
Carlos Rochera1, Antonio Picazo1, Daniel Morant1, Javier Miralles-Lorenzo1, Ernesto Aguirre2, Antonio Guillem2, Javier 

Ruiz2, Sonia Monferrer2, David Miguelez2, Eugenio De las Heras2, Vanessa Sánchez-Ortega2 and Antonio Camacho1 
(1) Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia. E-46980, Paterna, Valencia (Spain); (2) Fundación Global Nature. Las Rozas, Madrid 

(Spain) 
 

Biogeochemical processes in wetlands have a pivotal role for the exchange of long-lived greenhouse gasses (CO2 and 

CH4) with the atmosphere. Whatever the controlling factors behind, climatic predictions indicate that global warming will 

result in altered C sequestration by wetlands, but also that management actions could interfere it. In this research, different 

surveys are being conducted in coastal, inland freshwater and inland saline wetlands within the Mediterranean region of 

Spain to explore environmental drivers controlling carbon fluxes. Measurements are conducted across both seasonal and 

spatial gradients, which are primarily related with variable levels of salinity, flooding, temperature, and organic matter 
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deposition. Diverse methodological approaches (i.e., in-situ closed chambers, in-situ oxygen exchange, ex-situ sediment 

cores) are being taking, either to assess the actual fluxes or the underlying metabolisms. To date, results show how 

biogeochemical characteristics of soils (both the natural and those acquired by anthropogenic pressures) greatly affect 

the amount and balance among the type of gasses emitted (i.e., conditions favouring CH4 emission), which can counteract 

the high potential of these wetlands to retain carbon via the macrophytes production. Furthermore, this has major 

implications in terms of the global warming considering the greater radiative forcing of CH4 compared to CO2. With 

regards these CH4 emissions, and in agreement with previous experimental observations made in some of these 

wetlands, examination of environmental patterns show that temperature and salinity have an opposite effect, being this 

positive or negative, respectively, though conditioned by the content of organic matter in the sediments. Regarding other 

aspects, the general shallowness of these wetlands causes that, under certain conditions, both transport pathways of 

CH4 (i.e., diffusion and ebullition) have a significant role for the global emissions and some methodological issues related 

with this are also discussed. This work is supported by projects CLIMAWET- CONS (PID2019-104742RB-I00), funded by 

Agencia Estatal de Investigacio ́n and the Ministerio de Ciencia e Innovacio ́n (Gobierno de Espan ̃a), and  

Wetlands4Climate (LIFE19 CCM/ES/001235), funded by the EU-LIFE programme.  

 

 

Monday 4th July, Auditorium, 15:30h  
OC 010: Denitrification in constructed wetlands: the influence of bed substrates and 
plant litter leachates 
Mercedes Guerrero-Brotons1, María Isabel Arce2, José Álvarez-Rogel2 and Rosa Gómez1 
(1) Department of Ecology and Hydrology, University of Murcia, 30100 Murcia, Spain; (2) Department of Agricultural Engineering, E.T.S.I.A. Technical University of Cartagena, 
30202 Cartagena, Spain 
 

Constructed wetlands (CWs) are a very useful tool for water depuration, especially in agricultural landscapes. CWs mimic 

structure and functioning of natural wetland ecosystems to achieve a high efficiency of water depuration albeit with a self-

sustaining over time. In the case of agricultural drainage water, CWs design must ensure a dissolved organic matter 

(DOM) source that stimulate nitrate removal by denitrification process which tends to be C-limited. Vegetation used in 

CWs to water purification could support denitrification through DOM released from litter leachates and in turn, DOM quality 

can be determined by the bed substrate where plants grow. Our aim is to analyze the effect of plant litter leachates from 

CWs with different bed substrate types in denitrification rates. A CWs pilot plant with Phragmites australis growing on 

different bed substrates was set up: gravel (100%), gravel + natural soil (30%) and gravel + biochar (10%). Denitrification 

enzyme assay (DEA) were studied following the acetylene blocking using the different substrate beds to compare 

processing rates under the effects of agricultural water and plant litter leachates from each bed substrate. Treatments of 

glucose and glucose+phosphorus were also applied to account for a plausible organic C-quality and P-limitation on 

denitrification. Overall, denitrification rates in CW beds with soil and biochar were larger than those found in gravel beds. 

Leachates addition stimulated denitrification rates similarly to glucose and glucose+phosphorus treatments in all CWs 

beds, with the exception of gravel beds, where glucose and glucose+phosphorus addition had no promoting effect. Litter 

leachates from plants that had grown in beds with soil and biochar showed higher concentrations of P than in gravel beds, 

and DOM quality was better in leachates and glucose treatments than in agricultural water. These findings highlight the 

role of litter leachates as a proper source of DOM and nutrients by stimulating nitrate removal through denitrification. 

Besides, we remark the importance of proper selection of bed substrate and management activities as plant harvesting 

when CWs are designed with the aim of reducing nitrate pollution from agriculture.  
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Monday 4th July, Auditorium, 15:45h  
OC 011: Assessment of ecological and conservation status of Mediterranean wetlands 
under European Nature and Water Directives as indicators of their carbon retention 
capacity 
Daniel Morant1, Alba Camacho-Santamans2, Carlos Rochera1, Antonio Picazo1, Javier Miralles Lorenzo1, and Antonio 

Camacho1 
(1)  Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia. E-46980, Paterna, Valencia (Spain); (2) Departament de Biologia Evolutiva, Ecologia i 

Ciències Ambientals. Universitat de Barcelona. E-08028, Barcelona, Spain 
 

Wetlands and shallow lakes may have a high carbon retention capacity, which is nevertheless affected by alterations on 

their structure and functioning. When altered, the climate regulation service of lentic ecosystems may be reversed, with 

increases in greenhouse gases (GHG) emissions and carbon release into the atmosphere and drops in carbon retention. 

There are several studies linking this loss of climate regulatory capacity to different stressors. However, the results of the 

application of the official procedures to assess the status of the structure and function of habitats and waterbodies defining 

the conservation status (according to the Habitats Directive) and the ecological status (according to the Water Framework 

Directive) have never been linked to the carbon and GHG emissions of lenitic waterbodies. The aim of this work was to 

evaluate the results of the assessments by the protocols defined by the European nature and water Directives, used to 

assess the status of aquatic ecosystems, as possible indicators of the climate regulation and mitigation capacity of 

Mediterranean shallow lakes and wetlands. Several wetlands and shallow lakes of different ecological types were 

surveyed by applying the defined metrics and indicators to assess their ecological and conservation status according to 

the respective EU Directives. Carbon balances were estimated from a metabolic point of view by field and laboratory 

experiments, to be correlated with the status assessed. Results showed, as general trends, positive correlations between 

the carbon retention capacity and higher scores for the structure and function indices (e.g. ECLECTIC) and other water 

quality metrics (macrophytes coverage), and negative correlations with pressures and threats indices, as well as with 

metrics values showing bad quality (e.g. chlorophyll-a concentration or nutrients). Significant differences were also 

observed among the status classes defined, showing poor, bad, and unfavourable classes higher GHG emissions and 

less carbon retention capacity. Results disaggregated per ecological types were stronger in saline shallow lakes and 

coastal wetlands, meanwhile no significant differences were found in inland freshwater ponds and wetlands. Thus, the 

official assessment procedures to monitor the status of aquatic ecosystems may be useful in estimating the effects of 

ecological alterations on carbon balances, mainly mediated by ecological features. However, these assessments need to 

be further explored and improved with specific indicators of change in the carbon and GHG exchanges capacity. This 

work was supported by projects CLIMAWET- CONS (PID2019-104742RB-I00), funded by Agencia Estatal de 

Investigacio ́n and the Ministerio de Ciencia e Innovacio ́n (Gobierno de Espan ̃a), and Wetlands4Climate (LIFE19 

CCM/ES/001235), funded by the EU-LIFE programme.  

 

 
Monday 4th July, Auditorium, 16:00h  

OC 012: Mesozooplankton variability in the Bay of Marseille (NW- Mediterranean Sea): 
towards understanding trophic context of small pelagic fish. 
Garcia, Théo, Bănaru, Daniela; Guilloux, Loïc; Cornet, Véronique; Gregori, Gérald: Peraud, Manon; Carlotti, François  
Aix-Marseille Université et Université de Toulon, Mediterranean Institute of Oceanography (MIO), CNRS/INSU, IRD, UM 110, Campus universitaire de Luminy, case 901, 13288 

Marseille cedex 9, France 
 

In the Gulf of Lion, biomass, size and body condition of some small pelagic fish diminished since 2007. Bottom-up control 

by a modification of mesozooplankton is the main hypothesis which could explain such observation (Saraux et al. 2019, 

Chen et al. 2019, 2021). Since 2004, mesozooplankton has been monitored bimensually at the SOLEMIO station of RNO 

SOMLIT program, east of the Gulf of Lion. This work aimed at highlighting mode of changes in the environment which 

could explain variations in the zooplankton community in the Bay of Marseille on the 2005-2021 period. Time series of 
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climatic indexes, meteorological data, physico-chemical data, microphytoplankton data, pico-nanoplankton and 

zooplankton data has been compiled. Dynamic Factor Analysis (DFA) allowed to describe 2 interannual trends in the 

biotic and abiotic environment of zooplankton. Those trends highlighted: a fast diminution (2005-2009) in nutrients 

concentrations, suspended particulate matters, carbon and nitrogen organic particulate, an offshore signal between 2005-

2008, and an increase since 2011 of abundance and a diminution of size indexes of most of planktonic groups. 

Mesozooplankton has been characterized by three trends. The first, highlighted the diminution of biomass of all size class. 

The second linked biomass variations of the bigger size class (1000 - 2000 μm) with modifications of size structure and 

diversity community structure. The second environmental trend explained variations of biomass diminution by size class 

(200-300 and 500-200 μm) after 2011. Seasonal patterns of the mesozooplankton groups have been described and are 

typical of coastal sites in the NW-Mediterranean Sea, with a spring peak production for biomass, calanoids and oithonoids 

and a summer peak for chaetognaths, crustaceans, cnidarians, salp and pteropods. The diversity community shift in 2011, 

seemed to have affected the seasonal pattern of some mesozooplankton variable. Lower peak values were observable 

in the second half of the series for size-class biomasses, calanoids and oithonoids abundances, while stronger signal was 

detected for summer peak-like groups. To discuss on the implication of those change for the higher trophic level, the date 

from which cumulative annually production (biomasses and abundances) overpassed the 0.3-percentile cumulative 

production of the series (DCAP) were derived for mesozooplankton groups. The year-to-year variations showed a delay 

of DCAP for size class biomass and for total zooplankton, calanoids and oithonoids abundances after 2011. Finally, the 

relation between winter environmental context and zooplankton DCAP has been investigated. We highlighted that winter 

temperature and winter abundance of nano-eukaryotes were among the variable the most correlated with zooplankton 

DCAP. The results described a shift, 2011, in the pelagic ecosystem of the Bay of Marseille and allow to discuss on the 

bottom- up control of plankton on small pelagic fish.  

 

 

Monday 4th July, Auditorium, 17:00h  
OC 013: Small eukaryotic plankton composition and dynamics in the ría de vigo (nw spain) 
during the upwelling season 
Froján M., Muñoz-Colmenero M., Teixeira.I.G.., Arbones B., Castro C.G., Figueiras F.G. 
Instituto de Investigaciones Marinas-CSIC (IIM-CSIC), Vigo, SPAIN 
 

Biodiversity and dynamics of small plankton from the NW Iberian coast are poorly described. In this study, we applied 

high-throughput sequencing targeting the V9 region of 18S rDNA to identify the main taxonomic groups of pico- (0.2-2 

μm) and nanoeukaryotes (2-20 μm) in the Ría de Vigo during the upwelling season. Sampling took place in June 2017, 

every 2/3 days over 3 weeks. On each sampling day, physical, chemical and biological data were also collected to 

characterize environmental conditions. All metrics indicated greater diversity of nanoeukaryotes compared with 

picoeukaryotes. The phylogenetic diversity of picoeukaryotes mainly involved sequences of SAR supergroup (46%) and 

Archaeplastida (19%). Within SAR supergroup, Stramenopiles accumulated the higher abundance (33%). Likewise, SAR 

supergroup also accounted for the largest share of nanoeukaryotes (89%), but in this case was strongly represented by 

Alveolates (46%). Furthermore, taxonomic composition of the small eukaryotes changed over time following the upwelling-

relaxation-upwelling-downwelling-upwelling cycle observed. Within picoeukaryotes, an abrupt change in taxonomic 

composition occurred. Initially, SAR supergroup dominated (>60%) associated with upwelling, but reached a low point 

during downwelling. Conversely, an unknown category of picoeukaryotes marked a peak (70%) precisely during 

downwelling, after having gradually strengthened during relaxation. At higher taxonomic resolution, it was noted that 

upwelling favoured Ochrophyta, whereas MAST were promoted by relaxation. Instead, downwelling caused a decrease 

on both. On the other hand, the relative abundance of SAR supergroup within nanoeukaryotic community hardly changed 

over time, unlike some of its components, that exhibited large temporal variability. In particular, Dinoflagellata and 

Ochrophyta showed the opposite trend during the study period, so that the former was more abundant during relaxation 

and downwelling while the later remarkably increased just before and after downwelling. Interestingly, a close examination 

of minority taxa (<4%), most of them belonging to the supergroups CCTH (like Picozoa, Telonema and 
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Prymnesiophyceae) and Excavates (Discoba) revealed that their presence was remarkably higher during downwelling. 

Our results indicated that small plankton immediately responded to short- term hydrographic forcing and part of this 

variability was directly connected to the Ría-Shelf circulation patterns. In this regard, downwelling dragged into the Ría 

taxonomically unknown species of picoplankton, along with other minority nanoeukaryotic taxa that were found at very 

low levels the remaining time. This is certainly a path to explore in the future to better understand the flows of matter and 

energy that take place in these very productive areas, and to assess their sustainability. This is especially relevant in the 

context of global change, where alterations in circulation patterns are expected to occur.  

 

 

Monday 4th July, Auditorium, 17:15h  
OC 014: Human pressures and functional status of Atlantic River ecosystems 

Miriam Colls1, Ignacio Bañares2, Maite Arroitia1, Aitor Larrañaga1 & Arturo Elosegi1 
(1) Group of stream ecology, Department of Plant Biology and Ecology, Faculty of Science and Technology, University of the Basque Country / Euskal Herriko Unibertsitatea, 
UPV/EHU, Barrio Sarriena, s/n, 48940 Leioa, Spain; (2) Province Government of Gipuzkoa, Plaza Gipuzkoa s/n. 20004 Donostia-San Sebastián, Spain. 
 

Rivers worldwide are being increasingly affected by human impacts such as pollutants, alteration of flow regimens and 

morphological modification, which impair their structure and functioning. In this context, ecosystem services such as self-

purification or the ability to store and process carbon can be crucial to improve river ecological status and mitigate global 

change. Ecosystem services are sustained by ecosystem functions, which in turn are closely related to river ecosystem 

processes, such as primary production and community respiration, organic matter decomposition or nutrient uptake. 

However, it is challenging to assess the effects of multiple pressures on river ecosystems and to understand their 

combined impact on multiple ecosystem functions. Here, we address this question by quantifying human pressures in 63 

rivers of the north of the Iberian Peninsula and assessing their relationship with the metabolism, nutrient uptake and 

organic matter decomposition of river ecosystems. We measured river metabolism from diel changes in oxygen 

concentration, nutrient uptake by a field bioassay, and organic matter breakdown by means of tongue depressors. We 

combined these functional measurements with data on water quality (physico-chemistry, nutrients, heavy metals and 

biocides), ecological status and basin land-use. As expected, measured ecosystem process did not show a clear 

relationship between them neither to invertebrate-based ecological status, showing that they responded to different abiotic 

variables. Organic matter decomposition was correlated with heavy metals, whereas nutrient uptake was correlated with 

water nutrient content and artificial land-use. Our results indicate that measured ecosystem processes are sensitive to 

multiple stressors and that they offer complementary assessment tools to the methods currently used in river ecosystems. 

Overall, our study highlights the need to promote the use of functional variables on the assessment of river ecosystems, 

as well as to understand how ecosystems respond to global change.  

 

 

Monday 4th July, Auditorium, 17:30h  
OC 015: Ecosystem services of dry rivers: People and nature in cooperation 
María Rosario Vidal-Abarca1, Ne ́stor Nicola ́s-Ruiz1, María Mar Sańchez- Montoya2 and María Luisa Sua ́rez1  
(1) Department of Ecology and Hydrology, Faculty of Biology, Campus of International Excellence “Campus mare Nostrum”, University of Murcia, Murcia, Spain; (2) Department 

of Biodiversity, Ecology, and Evolution, Faculty of Biological Sciences, Complutense University of Madrid, Madrid, Spain  
 

Dry rivers are an extreme non-perennial river type characterized by the prevalence of dry conditions and terrestrial 

habitats. Consequently, dry rivers only flow after sporadic heavy rainfall, are disconnected from groundwater and do not 

harbour aquatic life. This study aims to i) review the potential of dry rivers and their biodiversity to provide ecosystem 

services for human well-being, ii) explore how the social system, that inhabits dry rivers, contributes jointly with nature in 

the provision of ecosystem service iv) and analyse the drivers of change that alter dry rivers’ ability to supply society with 

ecosystem services.The results show that dry rivers and their biodiversity contribute to human well-being, not only for 

their capacity to provide ecosystem services, but also for the close collaboration between the human communities living 

around them and the natural system throughout history. The lifestyle, ecological knowledge and culture acquired by of the 
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local human populations over generations have developed service co- production models maintaining the natural system’s 

sustainability over time and its resilience to disturbances. These co-production processes between the natural and social 

systems are especially sensitive to political, economic, social and environmental changes, such as climate change. Of all 

direct and indirect drivers of change, those of a social (e.g., sedentarisation) and economic (e.g., globalisation) nature 

affect dry rivers’ capacity to provide ecosystem services the most. The great socio-cultural contribution that these human 

communities make to the sustainable management of the resources provided by dry rivers could be useful in addressing 

the environmental crises affecting much of the planet. One of the keys to the sustainability of these socio-ecological 

systems lies not only in the recognition of the natural biophysical limitations that prevail in these ecosystems, but also in 

the social system’s ability to adapt to them. Finally, we state that society generally perceives dry rivers as an ecosystem 

with low diversity, poor productivity and few services provisions, which leads to little interest in their conservation and 

protection.  

 

 

Monday 4th July, Auditorium, 17:45h  
OC 016: A framework for the global assessment of the carbon retention and climate change 
mitigation services in inland waters: Linking management, restoration, and climate policy 
Antonio Camacho1, Daniel Morant1, Alba Camacho-Santamans2, Carlos Rochera1, Antonio Picazo1, Javier Miralles 

Lorenzo1 
(1) Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia. E-46980, Paterna, Valencia (Spain); (2) Departament de Biologia Evolutiva, Ecologia i 
Ciències Ambientals. Universitat de Barcelona. E-08028, Barcelona, Spain. 
 

Anthropogenic climate change is driven by the huge increase of GreenHouse Gases (GHG) emissions mainly resulting 

from fossil fuel combustions, but also from the alteration of the functioning of biogeochemical cycles on Earth’s 

ecosystems. A multiscale approach requires fixing the relative importance of socio-economic and ecological processes, 

then obtaining detail enough, and interconnections among scales, with a biophysical perspective from the microbial world 

to the biosphere, but also including the social and economic aspects at the adequate level. In this work we present an 

integrated approach to afford this challenge. The rates of biogeochemical processes mediating GHG exchanges between 

the inland aquatic ecosystems and the atmosphere are determined in situ under different conditions, then assayed under 

controlled experimental conditions both in the field sites (at representative sites for the ecosystem type) and under 

laboratory controlled conditions. These serve to calibrate C-cycle models and how the driving factors (e.g. temperature, 

hydrological patterns, meteorology, salinity, etc.) affect C and GHG fluxes, in multilevel models that integrate C-cycle, 

hydrology and climate, allowing to forecast how human actions and future climate scenarios can influence C and GHG 

fluxes under different management/restoration/policy/climate change scenarios. These models can be extrapolated when 

applying the conditions generated by climate change models, but also to relate with the conservation/ecological status 

obtained from land uses and their changes (LULUCF) applying novel methods (LUPLES2 method, Land Uses – Pressure 

Level – Ecological Status – Ecosystem services). This work was supported by projects CLIMAWET-CONS (PID2019-

104742RB-I00), funded by Agencia Estatal de Investigacio ́n and the Ministerio de Ciencia e Innovacio ́n (Gobierno de 

Espan ̃a), and Wetlands4Climate (LIFE19 CCM/ES/001235), funded by the EU-LIFE programme.  
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Tuesday 5th July, Auditorium, 09:00h  
OC 017: Moderators of organic matter decomposition in Portuguese streams: evidence 
from a collaborative field study and systematic literature review 
Verónica Ferreira1,2, Ana Raquel Calapez1,2, Carla Sousa-Santos1,3, Filipe Banha1,4, Paulo J. C. Favas1,5, Soledad 

Álvarez1,6, Sergio Bedmar1,7, João Canning-Clode1,6, Rita F. Carvalho1,8, Andreia Domingues1,7, Mafalda Gama1,4, Maria 

Garcia1,9, Manuel A. S. Graça1,2, Roberto Oliveira1,7, Joana Martelo1,9, Joana V. Pereira1,10, Patrício Ramalhosa1,6, Jaime 

Ramos1,2, Joaquim Reis1,9, Filipe Ribeiro1,9, Sahadevan Seena1,2, Sónia R. Q. Serra1,2, Maria João Feio1,2 
(1) MARE – Marine and Environmental Sciences Centre; (2) Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, 3000- 456 Coimbra, Portugal; (3) 

ISPA – Instituto Universitário, Rua Jardim do Tabaco 34, 1149-041 Lisboa, Portugal; (4) Departamento de Paisagem, Ambiente e Ordenamento, Escola de Ciências e 
Tecnologia, Universidade de Évora, Évora, Portugal; (5) Department of Geology, School of Life Sciences and the Environment, University of Trás- os-Montes e Alto Douro, 
Quinta de Prados, 5000-801 Vila Real, Portugal; (6) Agência Regional para o Desenvolvimento da Investigação Tecnologia e Inovação (ARDITI), Edifício Madeira Tecnopolo 

Piso 0, Caminho da Penteada, 9020-105 Funchal, Madeira, Portugal; (7)  University of Évora, Évora, Portugal; (8) Department of Civil Engineering, University of Coimbra, R. 
Luís Reis Santos, 3030-788 Coimbra, Portugal; (9)  Faculdade de Ciências da Universidade de Lisboa, Campo Grande 1749-016 Lisboa, Portugal; (10)  BIOTA – Estudos e 
Divulgação em Ambiente, Lda., ABC – Convento de São Miguel das Gaeiras, 2510-718 Óbidos, Portugal 
 

Decomposition of terrestrial-derived organic matter is a fundamental ecosystem process in forest streams, where it fuels 

aquatic food webs. Changes to organic matter decomposition induced by human activities and climate change can affect 

the functioning of forest streams. Therefore, it is essential to understand which are the moderators of organic matter 

decomposition in least-impacted streams, to anticipate effects of environmental change on this process. Taking advantage 

of the wide distribution of MARE researchers throughout Portugal, we undertook a collaborative distributed experiment to 

determine the moderators of organic matter decomposition rates in streams naturally differing in environmental conditions. 

Samples of senescent Populus nigra leaves (enclosed in coarse-mesh bags) were incubated for 28 days in 36 streams 

and samples of Populus ´canadensis wood sticks were incubated for 77 days in 32 streams, in continental Portugal and 

Madeira Island during spring 2021. Samples were prepared centrally and sent to collaborators for deployment in the 

streams and processing for determination of dry mass remaining. Stream environmental characterization, determination 

of water variables and collection of water samples for nutrient analyses were done when deploying organic matter 

samples. Additionally, we conducted a literature search to locate all studies addressing organic matter decomposition in 

least-impacted streams in Portugal. From these studies (n = 61), we extracted information on organic matter 

decomposition rates, methodological approaches (e.g., plant genus, mesh size) and environmental variables (e.g., water 

characteristics). Field and literature data were kept separated due to differences in the matrices structure (i.e., different 

variables). Decomposition rates of P. nigra leaves averaged 0.0428 /d (SE: 0.0014 /d) and those of P. ´canadensis wood 

sticks averaged 0.0028 /d (SE: 0.0001 /d), across streams; decomposition of wood sticks was on average 20´ slower 

than that of leaves. Decomposition rates discriminated three main groups of streams (Multidimensional Scaling and 

Cluster analyses). Notably, streams of Madeira Island were dissimilar from those of littoral areas in continental Portugal 

(PERMANOVA p<0.05), while no discrimination was found for other stream typologies (WFD typology). Other factors still 

to be analyzed are likely responsible for the different patterns observed. We extracted 623 decomposition rates from the 

literature, 613 from leaves of 42 species, mainly Quercus spp. and Alnus glutinosa leaves, 8 from wood and 2 from bark. 

Decomposition rates were primarily explained by plant identity (genus), mesh size, region and season, when considering 

the entire matrix or only Quercus spp. and A. glutinosa. Further analyses will refine the relevant discriminant environmental 

variables that explain organic matter decomposition in Portuguese streams.  
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Tuesday 5th July, Auditorium, 09:15h  
OC 018: Effects of stream metal enrichment on organic matter decomposition and 
associated microbial decomposers 
Balibrea, A.1, 2, Ferreira, V.3, Gonçalves, V.1, 2, and Raposeiro, P.M.1, 2 
(1) Faculty of Sciences and Technology, University of the Azores, Rua da Mãe de Deus, 9500-321 Ponta Delgada, Açores, Portugal; (2) CIBIO, Research Center in Biodiversity 

and Genetic Resources, InBIO Associate Laboratory, Ponta Delgada, Açores, Portugal; (3) MARE − Marine and Environmental Sciences Centre, Department of Life Sciences, 
University of Coimbra, Calçada Martim de Freitas, 3000–456 Coimbra, Portugal. 
 

Elevated metal concentration is a powerful environmental stressor for freshwater ecosystems affecting species richness 

and ecosystem processes. However, streams naturally enriched with metals are typical in active volcanic islands, such 

as the Azores archipelago. Here, we show preliminary results from a microcosms experiment where we assessed the 

effects of metal enrichment on organic matter decomposition and associated microbial decomposers. Leaves of Clethra 

arborea were used as substrate. Leaf discs (12-mm diam.) were oven–dried, weighed, enclosed in fine-mesh (0.5 mm) 

bags, and incubated for two weeks in two streams differing in metals concentrations (a stream with low metals 

concentrations – low-metal stream – and in a stream with high metals concentrations – high-metal stream) to ensure the 

leaching of leaf soluble compounds, the colonization by microbial decomposers and adsorption of metals. Leaf discs were 

then incubated for 85 days in microcosms. Microcosms consisted of Erlenmeyer flasks supplied with 40 mL of stream 

water dilutions representing a gradient of metal concentration: 100% (water from the high-metal stream), 75%, 50%, 25%, 

15%, 5%, 0% (water from the low-metal stream). Microcosms were displayed on orbital shakers (100 rpm) inside an 

Environmental Test Chamber at 14oC and with 12h light :12h dark photoperiod. Results showed an interaction between 

leaves pre- incubate in streams with low (low-metal leaves) or high metals concentrations (high-metal leaves) and water 

treatment, with no effect of water treatment on the decomposition of pre-incubate leaves. Decomposition of leaves pre- 

incubated in the stream with high metals concentrations (high-metal leaves) showed an unimodal response to metal 

concentration in water. This resulted in high decomposition of high-metal than of low-metal leaves only in water treatments 

with intermediate metals concentrations. Aquatic hyphomycetes communities differed between low- and high-metal 

leaves, but species richness where similar for both leaf types. However, sporulation rates differed between leaves being 

higher in low-metal leaves. Moreover, sporulation rates showed a decreasing tendency with increasing metal 

concentrations in water. These results suggest that aquatic hyphomycetes and microbial-mediated leaf decomposition 

are negatively affected by natural metal enrichment in Azorean streams.  

 

 
Tuesday 5th July, Auditorium, 09:30h  

OC 019: Riparian ecosystems as supporters of biodiversity-related ecosystem services in 
Mediterranean landscapes 
Andre ́ Fonseca, Vera Zina, Gonca̧lo Duarte, Francisca C. Aguiar, Patricia María Rodríguez-Gonza ́lez, Maria Teresa 

Ferreira, Maria Rosa ́rio Fernandes  
Forest Research Center (CEF) and Associated Laboratory TERRA, School of Agriculture (ISA), University of Lisbon (UL)  

 

Riparian ecosystems are part of a large network of natural and semi-natural areas that are crucial to support biological 

communities responsible for the provision of many Ecosystem Services (ES). The structural quality, floristic diversity and 

the level of human management in riparian areas may be used as surrogates for the capacity of these ecotones to support 

biodiversity-related ES. In this study, we evaluated the habitat quality of riparian areas and used it as a surrogate for their 

potential in supporting the ES provided by three faunistic groups: short-range dispersers (ants), medium-range dispersers 

(pollinators), and long-range dispersers (birds, bats and non-flying small mammals). Since habitat quality is also driven 

by surrounding land-use effects, three land-use systems were analysed: Intensive Agriculture (IA), characterized by 

irrigated maize crops and rice paddies; Extensive Agriculture (EA), represented by an agrosilvopastoral system 

(montado); and Forest Production (FP), consisting in blue gum (Eucalyptus globulus) and maritime pine (Pinus pinaster) 

plantations. To determine the habitat quality of riparian areas we applied a new multimetric index, termed Habitat 

Ecological Infrastructure’s Diversity Index (HEIDI). Our results showed that riparian areas located in the FP land-use 
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system achieved the highest habitat quality values for short- and medium-range dispersers, and thus the highest potential 

to promote the ES provided by these two biological communities (e.g., seed dispersal, soil mobilization and pollination 

services). The suitability of the existing floristic resources, together with a higher proportion of riparian habitats in the 

landscape, are likely to be accountable for these results. In the EA land-use system, riparian areas achieved intermediate 

habitat quality values and appeared to be particularly relevant in supporting the ES provided by long-range dispersers, 

such as seed dispersal and agricultural pest control. Nonetheless, in this land-use system, riparian areas provided less 

available habitat for the three considered biological communities. The results of this work highlight the importance of 

maintaining and restoring the structural and compositional attributes of riparian ecosystems located in human- managed 

landscapes. The HEIDI may contribute to predict biological dispersal when used as a preliminary assessment tool in 

riparian management projects. Quantifying the potential of riparian areas as habitat providers for the biological dispersal 

of faunistic species with distinct dispersal abilities is key to understand their role in the sustainable future of Mediterranean 

landscapes.  

 

 

Tuesday 5th July, Auditorium, 09:45h  
OC 020: Environmental and community assembly drivers of riparian functional diversity: 
implications for ecosystem functioning and stability under climate change 
Ana Paula Portela1,2,3, Isabelle Durance4, Cristiana Vieira5 & João Honrado1,2,3 
(1) CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Campus de Vairão, Universidade do Porto, 4485-661 Vairão, 
Portugal; (2) Departamento de Biologia, Faculdade de Ciências, Universidade do Porto, 4099-002 Porto, Portugal; (3) BIOPOLIS Program in Genomics, Biodiversity and Land 
Planning, CIBIO, Campus de Vairão, 4485-661 Vairão, Portugal; (4) Water Research Institute and School of Biosciences, Cardiff University, The Sir Martin Evans Building, 

Museum Avenue, Cardiff, CF10 3AX, United Kingdom; (5)  Museu de História Natural e da Ciência da Universidade do Porto (MHNC-UP/UPorto/PRISC), Praça Gomes Teixeira, 
4099-002 Porto, Portugal. 
 

Riparian plant communities are key to ecosystem functioning and important providers of ecosystem services on which 

wildlife and people depend. Ecosystem functioning and stability depend on functional diversity and redundancy. Therefore, 

understanding which and how different drivers shape community assembly processes and functional patterns is crucial. 

However, there is limited knowledge on these processes at large-scales for the entire riparian vascular plant community. 

Two community assembly processes dominate: ‘environmental filtering’ where species living in similar environments have 

similar traits leading to trait convergence, and ‘limiting similarity’ where similar traits cause species to compete more 

strongly leading to trait divergence. We tested for the effect of these two processes on riparian vascular plant communities 

across an Atlantic- Mediterranean biogeographical gradient in North Portugal. We used functional diversity indices and 

null models to detect community assembly processes and whether these processes change along environmental 

gradients. We hypothesized that environmental filtering driven by precipitation and aridity would be the prevailing 

assembly process at regional scale. We also expected a shift from environmental filtering to limiting similarity as 

precipitation- related stress declined. Environmental filtering was the prevailing assembly process acting on species 

occurrences at the regional scale, as hypothesized. Assembly processes acting on species occurrences shifted from 

environmental filtering to limiting similarity as cold and aridity stress declined. Under stressful environmental conditions 

communities showed lower functional divergence and richness than expected by chance. Minimum temperatures 

associated with elevation were stronger environmental filters than precipitation and aridity. Underlining the need for 

hierarchical approaches and the analysis of multiple climatic stressors, our results highlighted the relevance of large-scale 

environmental stress gradients and the role of community assembly as drivers of riparian functional diversity. Alterations 

in stress filters due to climate change will affect assembly processes and functional patterns with likely implications for 

ecosystem functioning and stability.  
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Tuesday 5th July, Auditorium, 10:30h  
OC 021: The interactive effects of herbivory and habitat structure on soil ecological 
processes 
Jorge Henriques1, João Carvalho1, Rita T. Torres1, Marija Prodana1, Catarina Malheiro1, Joana Fernandes1, Eduardo 

Ferreira1, Susana Loureiro1, Jennifer Krumins2, Rui G. Morgado1 
(1) Department of Biology & CESAM, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) Department of Biology, Montclair State University, 

Montclair, NJ, U.S.A. 
 

Herbivores are a driving force of change in Mediterranean landscapes, affecting positively and negatively ecological 

processes and the structure of plant and animal communities. Trophic rewilding advocates that large-bodied vertebrates, 

such as ungulates, can sustain biodiversity loss and enhance resilience to ecosystems degraded by past extinctions and 

human disturbance. As an emerging concept, scientific evidence on the ecological impacts of rewilding are scarce, which 

raises several key questions regarding its ecological sustainability. The Co ̂a valley is a typical Mediterranean habitat 

experiencing high levels of land abandonment and semi-arid conditions. In such a context, this area was envisioned as 

an ideal opportunity to explore the potential of rewilding in ecological restoration. Our study aims to understand the impacts 

of herbivores on soil ecological processes which have the potential to shape communities and impact overall ecosystem 

functions. We hypothesise that the impacts of herbivory will be context dependent and result from an interaction between 

soil characteristics, vegetation structure and communities within. Our sampling design took place in three specific habitats 

(grasslands, shrublands and oak forest) within a gradient of herbivory pressure by ungulates. Focusing on the impact of 

herbivores on soil processes, we characterised a batch of soil physico-chemical properties including pH, conductivity, 

organic matter and nutrient content. Using soil cores, we assessed microinvertebrate communities’ composition and 

activity. Soil functions related to biogeochemical cycles were assessed through enzyme activity. Our preliminary results 

show that soil characteristics and communities are dissimilar between habitats while herbivore density gradients show 

milder effects on such processes. These impacts are likely to shape community structure and cascade into key ecological 

processes modulating ecosystem resilience in the face of future environmental scenarios. By integrating multiple 

ecological indicators, it is our aim to establish tools for an integrative analysis throughout space and time allowing to 

delineate strategies/guidelines for future rewilding attempts.  

 

 

Tuesday 5th July, Auditorium, 10:45h  
OC 022: Linking soil biodiversity, ecosystem function and socio-environmental pressures: 
a case study for the North of Portugal 
Concha Cano-Díaz1, Carlos A. Guerra2,3 
(1) Centre for Research and Development in Agrifood Systems and Sustainability (CISAS), Instituto Politécnico de Viana do Castelo (IPVC), Rua Escola Industrial e Comercial 
Nun’Álvares, 34, 4900-347 Viana do Castelo, Portugal; (2) German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Puschstrasse 4, 04103 Leipzig, 

Germany; (3) Institute of Biology, Leipzig University, Puschstrasse 4, 04103 Leipzig, Germany 
 

Soils are key suppliers of multiple ecosystem services in terrestrial ecosystems as the provision of food, fibers and other 

materials, the filtering and buffering of contaminants, water purification, regulation of climate and nutrient cycling. Soil 

health as a sustainable and long- term functionality of soils is a general concern in public and private sectors worldwide, 

which is now translating into the development of soil monitoring and assessment of soil status. Increasing our knowledge 

on how these ecosystems function could potentially translate into the development of more sustainable practices and the 

ability to adapt and prepare for environmental and climate threats. A high proportion of terrestrial biodiversity inhabits 

soils, including macro and microorganisms such as archaea, bacteria, fungi protists, insects, nematodes and other 

animals. Despite their importance, these soil communities are still highly unknown and as they are intimately related to 

soil structure and function, they could be used as indicators to evaluate soil health. Multiple and diverse drivers including 

anthropogenic and natural factors are currently affecting the existence and extent of ecosystem services in soils, however 

determining the relative importance is highly dependent on the monitoring site, with particular historical and land 

management practices playing major roles on highly anthropogenic ecosystems. In particular, the North of Portugal is 
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subject to several pressures including invasive species and land-use change, forest fires, contamination, soil erosion, and 

soil compaction and sealing due to human related practices. This is also a region with particularly contrasting and diverse 

characteristics (e.g., highly heterogeneous human density and environmental conditions [i.e. precipitation ranging from 

<500mm to 2800mm]) and several nature conservation areas. A systematic soil survey was conducted in 2021 to assess 

the condition of soils across the region and across six land use types (annual crops, permanent crops, native forest, non-

native forest, urban and pasture). For each sample a full characterization will be made including variables related to soil 

chemistry, physical properties, biodiversity, and ecosystem functions. To support this assessment, we identified and 

modelled the distribution of the major soil threats for the region linking already available socio-environmental variables in 

a manner that can be used as a model for future studies or soil monitoring schemes. 

 

 

Tuesday 5th July, Auditorium, 11:00h  
OC 023:   Soil physico-chemical properties effects on soil fungi in species in Mediterranean 
pure and mixed pine forests 
Irene Adamo1,2, Carles Castaño3, José Antonio Boneta2, Carlos Colinas2,4, Juan Martínez de Aragóna4, Josu G. Aldaya2 
(1) Joint Research Unit CTFC – AGROTECNIO - CERCA, Av. Alcalde Rovira Roure 191, E25198 Lleida, Spain; (2) Dept. Crop and Forest Sciences, University of Lleida, Av. 
Alcalde Rovira Roure 191, E25198 Lleida, Spain; (3) Swedish University of Agricultural Sciences, Department of Forest Mycology and Plant Pathology, SE-75007 Uppsala, 
Sweden; (4) Forest Science and Technology Centre of Catalonia, Ctra. Sant Llorenç de Morunys km 2, 25280 Solsona, Spain. 

 

Soil fungi are fundamental drivers of forest ecosystem processes and changes in soil physico-chemical parameters and 

vegetation features such as host type or stand structure may affect fungal communities’ assemblage processes. However, 

how the relative importance of niche processes (soil physico-chemistry and forest structural drivers) versus neutral 

processes (geographical distance) drives soil fungal community assemblages in less-studied drought-prone ecosystems 

such as Mediterranean forests has not been yet assessed. In this study, we performed Pacific Biosciences sequencing of 

internal transcribed spacer 2 amplicons to characterize the soil fungal community composition and diversity of 42 forests 

dominated by either pure Pinus nigra, Pinus halepensis or Pinus sylvestris or a P. nigra–P. halepensis or P. nigra–P. 

sylvestris mixture. Specifically, we aimed to identify and disentangle the relative importance of the main soil characteristics 

and the spatial and forest structural factors that accounted for the greatest proportion of fungal community variation along 

a regional gradient in the Mediterranean Pre-Pyrenees. Soil parameters accounted for the greatest significant proportion 

of the total variance in the overall fungal community (25%), and in the mycorrhizal (23%) and saprotrophic (22%) 

communities. Conversely, geographical distance accounted for 14% of the variance in the overall fungal community, 7% 

in the mycorrhizal and 22% in the saprotrophic communities. Importantly, pH, followed by P and the C:N ratio explained 

the largest differences of overall and mycorrhizal fungal community composition, while geographical distance, closely 

followed by the C:N ratio and N explained the largest differences of saprotrophic communities. Moreover, neither soil 

fungal community composition nor diversity were significantly different between pine hosts. Therefore, soil parameters 

are the most important driving forces shaping soil fungal communities at the regional scale in these forest ecosystems 

given that ectomycorrhizal and saprotrophic fungi were more influenced by soil physico-chemical parameters or 

geographical distance than by Pinus species or forest structural variables.  
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Tuesday 5th July, Auditorium, 11:15h  
OC 024: Multifunctional approaches to assess forest plantations success: The case of 
pine plantations in Spain. 
María A ́ngeles Pe ́rez-Navarro1,2, Jose ́ María Espelta1, Jordi Vayreda1, Jose ́ Valentín Roces1,3, Francisco Lloret1,4, Joan 

Pino1,4.  
(1) CREAF, (2) Ecology Department, King's College University; (3) Area de Ingenieria Forestal, Universidad de Oviedo; (4) Unidad de Ecologia UAB 
 

Throughout decades, interests and objectives on forest plantations have changed, from the traditional productive 

perspectives to most recent strategies focused also in functional diversity or forest resilience. Therefore, we need new 

comprehensive approaches to assess plantations success, including multiple criteria related to forest multifunctionality. 

Here we assess the success of forest plantations and natural forests for six pine species in Spain. Particularly we 

compared differences in growth and mortality as well as in taxonomic and functional diversity and drought tolerance in 

relation to stand characteristics, environmental conditions and biogeographic variables (population position respect to 

species niche). We found that forest plantations showed higher growth rates than natural forest while also showed lower 

functional and taxonomic diversity. Drought tolerance and mortality was not significantly different between natural and 

planted forests. In addition, population distance to niche optimum reduced plantations growth and increased mortality, as 

well as increased diversity. High forest density reduced growth rates and forest diversity, and increased mortality rates 

independently on the forest type, while drought tolerance was more dependent on the specific planted species and the 

aridity conditions. Therefore, we showed that plantations success will vary depending on the criteria use as reference of 

success. While some stand characteristic such as plot density could decrease simultaneously forest productivity and 

forest functional and taxonomic diversity, others as plantation position in the species niche would represent a trade- off 

between forest production and function. Here we highlight the relevance of considering multiple criteria in addition to 

productivity related variables in order to guarantee forest multifunctionality particularly in face of the current climate change 

scenario.  

 
 

Tuesday 5th July, Auditorium, 15:15h  
OC 025: Positive forest cover effects on coffee yields are consistent across regions 
Adrian González-Chaves1, Luísa G. Carvalheiro2,3, Lucas A. Garibaldi4,5 & Jean Paul Metzger1 
 
(1) Departamento de Ecologia, Instituto de Biociência, Universidade de São Paulo, Brazil; (2) Departamento de Ecologia, Universidade Federal de Goias (UFG), Goiânia, Brazil; 

(3) Faculdade de Ciencias, Centre for Ecology, Evolution and Environmental Changes (CE3C), Universidade de Lisboa, Lisboa, Portugal; (4) Universidad Nacional de Río 
Negro. Instituto de Investigaciones en Recursos Naturales, Agroecología y Desarrollo Rural. San Carlos de Bariloche, Río Negro, Argentina; (5) Consejo Nacional de 
Investigaciones Científicas y Técnicas. Instituto de Investigaciones en Recursos Naturales, Agroecología y Desarrollo Rural. San Carlos de Bariloche, Río Negro, Argentina. 

 

Enhancing biodiversity-based ecosystem services can generate win-win opportunities for conservation and agricultural 

production. Pollination and pest control are two essential agricultural services provided by mobile organisms, many 

depending on native vegetation networks beyond the farm scale. Many studies have evaluated the effects of landscape 

changes on such services at small scales. However, several landscape management policies (e.g., selection of 

conservation sites) and associated funding allocation occur at much larger spatial scales (e.g., state or regional level). 

Therefore, it is essential to understand whether the links between landscape, ecosystem services, and crop yields are 

robust across broad and heterogeneous regional conditions. Here, we used data from 610 Brazilian municipalities within 

the Atlantic forest region (~50 Mha) and show that forest is a crucial factor affecting coffee yields, regardless of regional 

variations in soil, climate and management practices. We found forest cover surrounding coffee fields was better at 

predicting coffee yields than forest cover at the municipality level. Moreover, the positive effect of forest cover on coffee 

yields was stronger for Coffea canephora, the species with higher pollinator dependence, than for C. arabica. Overall, 

coffee yields were highest when coffee fields were near to forest fragments, mostly in landscapes with intermediate to 

high forest cover (> 20%), above the biodiversity extinction threshold. Coffee cover was the most relevant management 

practice associated with coffee yield prediction. An increase in crop area was associated with a higher yield, but mostly 
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in high forest covers municipalities. Other localized management practices like irrigation, pesticide use, organic manure, 

and honey-bee density had little importance in predicting coffee yields than landscape structure parameters. Neither the 

climatic or topographic variables were as relevant as forest cover at predicting coffee yields. Synthesis and application. 

Our work provides evidence that landscape relationships with ecosystem service provision are consistent across regions 

with different agricultural practices and environmental conditions. These results provide a way in which landscape 

management can articulate small landscape management with regional conservation goals. Policies directed towards 

increasing landscape interspersion of coffee fields with forest remnants favor spillover process, and can thus benefit the 

provision of biodiversity-based ecosystem services, increasing agricultural productivity. Such interventions can generate 

win-win situations favoring biodiversity conservation and increased crop yields across large regions. 

 
 

Tuesday 5th July, Auditorium, 15:30h  
OC 026: Using green-infrastructure to improve agro-ecological landscape planning. A rural 
case study in Cova da Beira, Portugal 
Barata, L.1,2; Proença, V.2; Domingos, T.2; Pena, S.1; Cunha, N.1; Franco, L.1; Magalhães, M. R.1 
(1) LEAF Research Centre, Instituto Superior de Agronomia, Universidade de Lisboa; (2) MARETEC/LARSyS, Instituto Superior Técnico, Universidade de Lisboa 
 

Ensuring a sustainable use of ecosystems, that reconciles production, conservation, and climate action goals, is a major 

societal challenge and much required change to meet sustainable development commitments. Here we address the role 

of Green Infrastructure (GI) thinking to tackle this challenge and its potential contribution in operationalizing decision 

making in rural landscape planning. This study proposes an ecologically based landscape planning framework to guide 

the design of spatially explicit alternative land-use strategies, which are then analysed to identify opportunities to improve 

current land use plans, based on landscape multifunctionality, resilience and its capacity to provide ecosystem services. 

More specifically, the proposed methodological approach intends to optimize spatial planning tools, streamlining mapping 

procedures concerning GI identification and delimitation in land-use plans and addressing framework coherence in GI 

operationalization at different spatial scales. In this context, an evaluation of biophysical conditions was conducted using 

a local-scale case study - Quinta da Franca̧, a farm with 506.2 ha in Cova da Beira region (Portugal). Parameters related 

to climate, soil, land morphology and land cover were assessed and mapped, and fundamental landscape structures, 

concerning the safeguard of ecosystems physical and biological conditions, were then identified, resulting in a GI proposal. 

Alternative land use strategies were then explored considering landscape biophysical limitations and potentials, as well 

as GI implementation, and a set of spatially explicit scenarios was defined. These scenarios tested different levels of 

landscape conversion using the land sharing–sparing framework as reference and applying it to the current land 

cover/land-use configuration (baseline scenario). In order to compare scenarios, changes were estimated in the supply of 

selected ecosystem services: food production, carbon sequestration, pollination capacity of ecosystems, fire regulation, 

soil water retention capacity, soil erosion control, and habitat quality. Trade-offs between ecosystem services supply 

bundles were then evaluated to compare the performance of alternative land use strategies. Finally, results were 

compared at a landscape level, having in consideration the application of this ecologically based landscape planning 

framework to Cova da Beira region. The application of GI thinking to landscape planning as it is framed in this 

methodological approach places ecological sustainability as a starting point in the landscape planning process, ensuring 

benefits for the development of rural activities. However, in addition to the challenges concerning its operationalization at 

different spatial scales, GI implementation is yet to be fully explored at the local level. This work seeks to address this 

gap.  
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Tuesday 5th July, Auditorium, 15:45h  
OC 027: Overstory attributes of Mediterranean forests as drivers of understory richness 
and biomass in contrasting aridity conditions 
Cristina C. Bastias1, Aurelio Diaz Herraiz2, Ginés Rodríguez2, Pablo Salazar Zarzosa2, Edward Velasco1,2, Rafael Villar1 

& José Luis Quero1 
(1) Departamento de Ingeniería Forestal, Escuela Técnica Superior de Ingeniería Agronómica y de Montes, Universidad de Córdoba, Córdoba, Spain; (2)  Área de Ecología, 

Facultad de Ciencias, Universidad de Córdoba, Campus de Rabanales, 14071 Córdoba, Spain. 
 

Plant research in forests has tended to focus on the tree component due to socio-economic interests, while much less 

attention has been paid to the understory component. Understory vegetation represents the largest component of 

biodiversity in Mediterranean forest ecosystems and plays a key role in forest functioning by providing essential ecosystem 

services such as nutrient cycling, refugees for numerous wild animals as well as plant recruitment facilitation. Despite its 

ecological importance, the influence of overstory-layer composition on understory plant diversity, biomass and productivity 

is relatively poorly understood. Even less is known about how overstory-layer composition interacting with changing 

climate conditions can affect understory richness and biomass, which ultimately may affect the role of understory 

vegetation as a carbon sink in Mediterranean forests. The aim of this study was to evaluate how tree overstory-layer 

composition, tree biomass and tree density influence on understory-layer diversity, total biomass and annual biomass 

accumulation rate in four forest types dominated either by Quercus ilex L., Quercus faginea Lam., Pinus halepensis Mill. 

and Pinus pinaster Ait., which, in turn, have been selected in two contrasting aridity conditions (middle and limited water 

conditions). We found that the understory richness and total biomass was determined by overstory composition and 

positively correlated to tree biomass but they were not affected by tree density. Most interestingly, we found that the effect 

of the aridity on understory vegetation depends on the overstory vegetation, showing significant differences in understory 

richness among aridity conditions in stands dominated by Quercus sps. but not in stands dominated by Pinus sps. 

Moreover, we found that understory total biomass and annual biomass accumulation rate was higher in stands of Q. ilex 

and P. halepensis selected in middle rather than in more arid environments but we did not observe such differences in 

stands dominated by P. pinaster and Q. faginea. In general terms, we also found that the understory richness, total 

biomass and productivity increased with nutrient availability and decrease with sand percentage. Our results suggest that 

overstory composition interacting with abiotic factors is an important driver of understory vegetation and therefore, an 

optimal design of stand management practices can be essential to favor understory vegetation as a factor mitigating 

climate change. 

 
 

Tuesday 5th July, Auditorium, 16:00h 
OC 028: eHabCloud - A new methodology to systematically characterise habitat functional 
types in protected areas globally 
Javier Martínez-López1, Siham Tabik2 and Domingo Alcaraz3  
(1) Dpto. de Ecología, Facultad de Ciencias, University of Granada, Spain; (2) Dept. of Computer Science and Artificial Intelligence, Andalusian Research Institute in Data 

Science and Computational Intelligence, DaSCI, University of Granada, Spain; (3) Dpto. de Botánica, University of Granada, Spain 
 

Protected areas are composed of heterogeneous landscapes containing different habitat types that need to be identified 

to assess structural and functional ecosystem properties. Stratifying the natural landscape into homogeneous regions 

allows reducing the complexity of the landscape into something that is more manageable and understandable. Moreover, 

habitat assessments can provide important complementary insights to the more commonly used species-based 

approaches to conservation. Functional attributes, such as vegetation phenology, can complement and improve habitat 

classifications based only on structural features by including ecosystem functioning properties. In this regard, monitoring 

ecosystem functions and condition represents an opportunity to complement typical assessments by means of remote 

sensing to improve protected area management. The eHabitat+ model systematically stratifies PAs into different habitat 

functional types based on remote sensing data at global scale. eHabitat+ uses an optimised procedure of automatic image 
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segmentation based on several environmental variables to identify the main biophysical gradients in each element. The 

ecological indicators are typically raster bioclimatic data (digital elevation models, climate data, vegetation maps, etc.) 

describing important features for the species and habitats present. This methodology allows characterising biophysical 

gradients in PAs, stratifying them accordingly, as well as measuring the relationship between species composition and 

environmental conditions when species data are available. In this study, the eHabitat+ model will be further developed 

and implemented in a new workflow by: (a) adding new machine learning algorithms for image segmentation and (b) 

connecting it with new input variable data obtained through the openEO and the Google Earth Engine cloud platforms. A 

combination of MODIS, Landsat and Sentinel satellite data will be used to produce meaningful variables representing 

long-term averages from different time-series, accounting for radiation, water and energy balance, primary production, 

etc. Thus, medium and high-resolution maps of ecosystem functional types will be produced in several representative 

protected areas globally. State of the art unsupervised machine learning methods will be tested to improve the image 

segmentation procedure used in the model. This research will generate new knowledge about key ecosystem functional 

types in PAs, including their automatic mapping at high spatial and temporal resolution. The aim is to provide a model 

based on remote sensing data to support optimal PA management at regional and global scale, which can inform 

initiatives, such as the European Biodiversity Strategy, on how to develop monitoring tools to promote sustainable 

management of PAs. 
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P001: Potential of ascidians as extractive species and their added value in marine 
Integrated Multi-Trophic Aquaculture systems – from pests to valuable blue bioresources 
Luisa Marques, Ricardo Calado, Ana Isabel Lillebø  
ECOMARE, CESAM - Centre for Environmental and Marine Studies, Department of Biology, University of Aveiro, Santiago University Campus, 3810-193 Aveiro, Portugal  
 

Ascidians are considered as filter-feeder biofouling pests that negatively affect aquaculture facilities. However, they can 

also be recognized as a potential co-cultured/extractive species for integrated multi-trophic aquaculture (IMTA) with 

potential added value as bioresources. A systematic review aiming to understand the ecological importance of ascidians 

as efficient filter-feeders [What?]; their potential contribution as extractive species [How?]; and to set the benchmark for 

their nutritional value and potential added value to the aquaculture industry [For what?] is a timely contribution to advance 

the state of the art on these largely overlooked bioresources. In the last two decades, there has been an overall increase 

in publications addressing ascidians in aquaculture, namely their negative impacts through biofouling, as well as their role 

in IMTA, environmental status, and microbiology. While Ciona intestinalis, a solitary ascidian, has been the most studied 

species, overall, most ascidians present high filtration and fast-growth rates. As ascidians perform well under IMTA, 

competition for resources and space with other filter-feeders might occur, which may require additional management 

actions to optimize production. Studies addressing their bioactive products show that ascidians hold great potential as 

premium ingredients for aquafeed formulations, as well as dietary supplements (e.g., amino acids, fatty acids). Further 

research on the potential use of ascidians in IMTA frameworks should focus on systems carrying capacity.  

 

 

P002: Temporal and spatial distribution of two tropical submerged aquatic macrophyte 
spe-cies. 
Camargo, A.F.M.1 & Taveira, R.2  
(1) Programa de Pós-Graduação em Biologia de Ambientes Aquáticos Continentais, Universidade Federal de Rio Grande (FURG), Rio Grande, RS, Brasil; (2) Programa de 
Pós-Graduação em Ciências Biológicas (Biologia Vegetal), Universidade Estadual Paulista, UNESP, Instituto de Biociências, Rio Claro, SP, Brazil.  
 

The temporal distribution of submerged aquatic macrophytes in tropical aquatic envi-ronments is influenced by rainfall 

that changes temperature, light radiation, turbidity, depth and current velocity. The climate in the coastal region of 

southeastern Brazil is quite homogeneous in terms of rainfall (monthly average in summer = 300mm and in winter = 

120mm) and temperature (monthly average in summer = 28ºC and in winter = 20ºC). However, precipitation over short 

periods of time is unpredictable, with some rainy days alternating with non-rainy days throughout the year. The objective 

of this work was to evaluate the effect of rainfall on the distribution of two species of sub-merged aquatic macrophytes 

(Cabomba furcata and Egeria densa) in a stretch of river in a watershed in southeastern Brazil. In addition, we also 

evaluated the spatial patterns of distribution in this stretch of river. We covered the stretch (9 km in length) at three-month 

intervals and recorded the presence of these two species. We emphasize that these coastal rivers are meandering and 

the stands of macrophytes are distributed in mosaic. We applied a Generalized Linear Model (GLM) and then a two-way 

ANOVA to the species occurrence frequency results. The analyses indicated a random sea-sonal variation for E. densa 

and no pattern related to the seasonality of C. furcata, as expected. We also did not observe any pattern in relation to 

rainfall from days prior (30, 25, 20, 15, 10 and 5) to the observations, which demonstrates that rainfall is not related to the 

percentage of occurrence of these two macrophyte species. On the other hand, we observed a higher probability of 

occurrence of the two species in the upper part of the stretch. The upper part of the stretch has more transparent waters 

and a slightly higher current speed, in addition, in the lower part there is a variation in the water level due to the influence 

of the tides. 
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P003: Growth of two submerged macrophyte species under different photosynthetically 
ac-tive radiation levels 

Taveira, R.1 & Camargo, A.F.M.2  
(1) Programa de Pós-Graduação em Ciências Biológicas (Biologia Vegetal), Universidade Estadual Paulista, UNESP, Instituto de Biociências, Rio Claro, SP, Brazil; (2) Programa 

de Pós-Graduação em Biologia de Ambientes Aquáticos Continentais, Universidade Federal de Rio Grande (FURG), Rio Grande, RS, Brasil.  
 

Climate change alters several limnological variables of aquatic ecosystems directly and indirectly, such as light radiation, 

water temperature, turbidity, current velocity, nutrient concentrations and biological interactions. Light radiation is one of 

the main factors responsible for the distribution, abundance and growth of submerged aquatic macrophyte species. Field 

studies showed a wide variation in the temporal and spatial occurrence of Egeria densa and Cabomba furcata in a river 

located in a coastal plain of a tropical region (southeast of Brazil). To understand these variations, we performed a 

laboratory experiment consisting of 4 treatments and 10 replications for each species to evaluate the biomass gain (BG), 

the relative growth rate (RGR) and the doubling time (DT) of the two species in different intensities of photosynthetically 

active radiation (PAR). The experiment lasted 30 days and the treatments were: no shading, 30%, 50% and 70% shading. 

We applied a one-way ANOVA to the results to identify signif-icant differences between each treatment. The results 

showed higher BG, RGR and lower DT for E. densa in the control. For C. furcata the value of BG was significantly higher 

in the treatment with 50% shading, however, we did not observe significant dif-ferences for RGR and DT for this species. 

The results obtained allow us to conclude that E. densa has better performance under conditions of higher 

photosynthetically active radiation. On the other hand, C. furcata seems to perform better under condi-tions of lower 

radiation. The results of this experiment can explain the variation in the percentage of occurrence of these species in the 

field.  

 

 

P004: Summer monitoring of the trophic status of the Mar Menor lagoon through remote 
sensing 
Rebeca Pérez-González1, Bárbara Alvado2, Xavier Sòria-Perpinyà2, Juan Soria1 and José Antonio Domínguez3  
(1) Cavanilles Institute of Biodiversity and Evolutionary Biology (ICBiBE), Catedràtic José Beltrán Martínez St, 2 (Paterna, Spain); (2) Image Processing Laboratory (IPL), 
Catedràtic Agustín Escardino Benlloch St, 9 building E4-4th floor (Paterna, Spain); (3). Murcian Institute of Agricultural and Food Research and Development (IMIDA), Mayor 
St. (La Alberca, Spain).  

 

The Mar Menor is one of the largest coastal lagoons in the Mediterranean Sea, with a surface area of 136 km2 and an 

average depth of 4.4 m. These types of coastal lagoons are considered particularly sensitive to the effects of nutrient 

inputs. Eutrophication is considered one of the main threats to aquatic ecosystems, which begins with the excessive 

contribution of nutrients and organic matter to the ecosystem and implies an energy imbalance in the system, especially 

in summer. This work focuses on analyzing the ecological status of the lagoon from July to September of 2021, through 

various remote sensing systems, with the objective to observe the chlorophyll a tendency in time. To do this, Sentinel-2, 

Sentinel-3 and Landsat-8 have been used, applying the Case 2 Regional Coast Color version C2X atmospheric correction 

and a software equation where the images are processed to obtain the amount of chlorophyll a. In addition, another 

validated automatic product has been measured from the software, the Kd_z90max which indicates the transparency of 

the water which 90% of the light reaches. This variable is closely linked to the concentration of chlorophyll. Measurements 

also have been made in situ, which can help to choose which of the satellite’s data are closer to those obtained in the 

field measurements. The results show an increasing trend throughout the summer, reaching maximum values in August 

and September. The results obtained with Sentinel-2 and Sentinel-3 satellites were the closest to field data, while those 

obtained with Landsat 8 were much higher than field data. The data measured in situ give values below chlorophyll a limit 

(2 mg/m3) in July, similar to those obtained with the Sentinel satellites, which are a few tenths above this limit. In August 

and September, chlorophyll a begins to rise to field values of approximately 6 mg/m3, as do the satellite date, which reach 

approximately 9 mg/m3. Transparency values have an inverse tendency from chlorophyll: as chlorophyll a increases, 

transparency decreases. The situation of Mar Menor worsens with the increase of temperatures in summer, modifying its 

ecological status. Therefore, continuous monitoring by satellite measurements combined with in situ sampling could allow 

us to identify when the limit levels are exceeded.  
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P005: Linking phytoplankton seasonal succession with Fluorescent Organic Matter 
dynamics across 6 years of coastal monitoring in the NW Mediterranean 
Miguel Cabrera-Brufau; María Puig López; Pedro Cermeño and Cèlia Marrasé 
Institut de Ciències del Mar (CSIC) 

 

Marine phytoplankton is responsible for approximately half of the annual global net primary production and thus represent 

one of the main sources of organic matter in the ocean. The composition of phytoplankton-derived organic matter is of 

utmost importance for marine ecosystems, as it sustains the majority of non-photosynthetic life in the sea. In temperate 

regions, such as the Mediterranean basin, phytoplankton communities exhibit seasonal patterns driven by biotic and 

abiotic factors. These patterns are well identified, with several groups such as diatoms, dinoflagellates, coccolithophores, 

haptophytes and cryptophytes exhibiting contrasting seasonal changes of abundance and dominance. Despite its 

biogeochemical relevance, the impact of these changes on organic matter composition remains largely 

unknown. Optical properties have long been used to characterize the fluorescent organic matter (FOM) pool. However, 

most studies focus on the dissolved FOM fraction (FDOM), disregarding the possible fluorescence of phytoplankton cells 

and other particles excluded by filtration. In order to assess the effects of phytoplankton ecological succession on the 

composition of particulate and dissolved FOM, we compared the composition of phytoplankton communities 

with measurements of organic matter fluorescence in filtered and unfiltered samples from the Blanes Bay Microbial 

Observatory (BBMO) from 2011 to 2017. We will discuss how these FOM dynamics are related to phytoplankton 

abundance and seasonal succession as well as to abiotic factors such as solar radiation, and how these dynamics may 

influence the fate and turnover of the organic matter in the sea. 

 

 
P006: Linking Driving factors of the phytoplankton functional groups in subtropical 

reservoir (SP, Brazil)  
Machado, L. S.1; Frascareli, D.1; Rosa, A.H.1; Pompêo, M.2 and Moschini-Carlos, V.1  
(1) University of São Paulo State (UNESP), ICT, Campus Sorocaba, SP, Brasil; (2) Department of Ecology, University of São Paulo, SP, Brazil  
 

Tropical reservoirs, in general, are susceptible to the process of eutrophication, due to their multiple uses. In addition, 

climate change influences precipitation regimes, affecting the hydrology of these ecosystems, changing flow, retention 

time, promoting stratification of the water column, favoring the increase of effluents and leaching processes. Thus, the 

primary productivity is directly influenced, due changes in the composition of the phytoplankton community related to the 

sensitivity and environmental tolerances of phytoplankton species. The analysis of the response of these organisms to 

environmental changes can be through the application of functional groups, which consists of grouping species with the 

same ecophysiological characteristics, which respond in a similar way to changes in environmental conditions. The 

dominance of cyanobacteria in eutrophic environments is common, due to their ecophysiological adaptations reported in 

several studies in Brazil and worldwide. The Itupararanga Reservoir is located in the upper Sorocaba River catchment in 

the state of São Paulo, Brazil. It was constructed in 1912 for hydroelectric power generation, and it is currently used for 

drinking water supply for approximately one million people as well as agricultural and recreational purposes. However, it 

has been assessed as eutrophic and super eutrophic in recent studies. Five collections were carried out at seven sampling 

locations in the reservoir, during the rainy and dry seasons, between the years 2016 and 2017.The objective of this 

research was to identify the main functional groups sensu Reynolds, according to the longitudinal and seasonal 

heterogeneity of the Itupararanga reservoir. The abundance of the main functional groups (Sn, H1, Lo) responded to the 

spatial and seasonal heterogeneity of the reservoir. The functional group represented by the codon Sn, (Raphidiopsis 

raciborskii), was the most representative in terms of biomass in all samplings in the reservoir. The effects of spatial 

heterogeneity influenced the formation of different biomass gradients for each group. Thus, in the P1 → P7 direction, the 

biomass gradient was increasing for the Sn codon, while for H1 it was decreasing. The the driving factors that most 

influenced the phytoplankton composition in the reservoir were total nitrogen, nitrite and the N/P ratio resulting in 
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phosphorus as a limiting nutrient. This research showed the effectiveness of using functional groups as environmental 

descriptors, being an important tool in studies in a subtropical reservoir.  

Financial support: Fapesp (2016/17266-1; 2019/10845-4; 2020/11759-1), CNPq (301559/2018-0), DAAD/CAPES-Probal 

(processes 88887.141964/2017–00)  

 
 
P007: Comparative zooplankton structure and functioning in epipelagic layers of different 
Mediterranean regions during the Hippocampe cruise 
P. Fierro-Gonzaléz1, M. Pagano1, L. Guilloux1, Makhlouf1,2, N., F. Carlotti1 
(1) Aix Marseille Université, Université de Toulon, CNRS, IRD, MIO UM 110, 13288, Marseille, France  (2) Faculté des Sciences de Bizerte, Zarzouna, 7021, Tunisia  
 

The structure and functioning roles of the zooplankton community were estimated at ten stations along a North-South 

transect from French coast (Toulon, Marseille) to the Tunisian cost (Gulf of Gabes) during the Hippocampe cruise carried 

out between April and May 2019. This sampling was therefore realized in different ecoregions. The zooplankton data were 

collected with three different types of net tows at each station: a double vertical net tows from 200 m deep (or bottom) to 

surface (60 and 200 μm mesh sizes), an horizontal net tows in surface with Manta net, and an horizontal net tows at the 

DCM with Hydrobios closing nets (both nets were of 60 μm mesh size). The samples were splitted in two sub-samples: 

one for dry-weight and the other one for image treatment. For this latter treatment, the sub-samples were fractionated into 

groups of fractions: one treated by FlowCAM for fractions < 500 μm and another treated with ZOOSCAN for fractions > 

500 μm to obtain a complete size structure of the zooplankton community from 60 μm to few mm. The imagery treatment 

allowed to differentiate in each sample different components; microphytoplankton, detritical material (marine snow, 

aggregates), and several taxonomic groups of metazooplankton: nauplii, copepods, chaetognaths, appendicularians, 

other gelatinous – salps, jellyfish, siphonophores-, other crustaceans, and other zooplankton in order to estimate their 

contribution in the observed size spectrum. One of our main objectives was to compare the zooplankton taxonomy and 

size spectrum between the different water layers (surface and DCM) and the entire water column across regions. We also 

analyzed the relationships between the biological and the environmental variables, particularly the Chla profile and the 

content of detritus. The comparison of the taxonomic compositions highlighted some particularities of the DCM and the 

surface layers with the whole water column. The DCM was characterized by high dominance of nauplii but lower 

dominance of adults and copepodites of copepods, and nearly absence of appendicularians, whereas the neustonic layer 

(surface) presented lower nauplii concentrations and higher appendicularians and other zooplanktonic organims. The 

contributions of the different zooplanktonic groups to the whole zooplankton biomass for each layer were as well 

estimated. The relative proportions of zooplankton and detritus within the weighted biomass was as well estimated for 

each layer. In general, the highest concentrations of detritus were observed at the DCM and most often exceeded the 

zooplanktonic biomass. The contribution of the different taxonomic group to the biomass was estimated using allometric 

relationships. Finally, to estimate the functioning role of the zooplankton community during the spring bloom in the different 

ecoregions, grazing, respiration and excretion rates were derived using established allometric equations. 

 
 
P008: Automated image processing of macroinvertebrate size structure as a tool for 
bioassessment 
Rosa Gurí1, Ignasi Arranz2, Marc Ordeix3 and Carmen García-Comas4  
(1) Centre d'Estudis dels Rius Mediterranis - Universitat de Vic – Universitat Central de Catalunya, Museu de Ter, Plaça de les dones, 1, Manlleu - Catalonia (Spain); (2) 
Laboratoire Evolution et Diversité Biologique (EDB), UMR5174, Université Toulouse 3 Paul Sabatier, CNRS, IRD, Toulouse, France; (3)  Centre d'Estudis dels Rius Mediterranis 

- Universitat de Vic – Universitat Central de Catalunya, Museu de Ter, Plaça de les dones, 1, Manlleu - Catalonia (Spain); (4) Department of Marine Biology and Oceanography, 
Institut de Ciències del Mar, ICM-CSIC, Barcelona, Spain  
 

Body size is a master functional trait that can be used as a bioindicator to assess the impact of disturbance in natural 

communities. The community size structure responds to biotic and abiotic gradients, including anthropic perturbations 

across taxa and ecosystems. However, manual measurements of small-bodied organisms such as benthic 
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macroinvertebrates can be time-consuming to carry out. Here, we develop a novel protocol to semi-automatically measure 

the body size of preserved river macroinvertebrates, which are one of the most used bioindicators to assess freshwater 

ecosystems. This protocol is adapted from the existing methodology developed to scan marine mesozooplankton with the 

ZooSCAN. We scanned 98 samples (fine and coarse size fractions) of river macroinvertebrates from 41 sites sampled in 

Ter, Segre and Besòs basins (NE Iberian Peninsula). The digitalised images were processed with the Zooprocess 

software to individualise each detected object and obtain several attributes related to size (e.g., ellipsoidal volume), shape, 

and opacity. A total of 377,410 individual images of the objects were obtained. In order to depict the size structure of 

macroinvertebrates, we semi-automatically separated the individual images of macroinvertebrates from detritus and 

artifacts present in the samples. This was achieved with the aid of a learning set through artificial intelligence. We tested 

the performance of several learning sets created with different subsets of these individual images and classified into 

different levels of categories attending to morphological aspects. Through cross-validation we selected the most efficient 

learning set according to recall and precision of macroinvertebrates and detritus and we manually validate it with a subset 

of 45 samples. Here, we show calibration results, enumerate several challenges in the procedure to take into consideration 

for further improvements and propose options to improve the method in terms of invested time reduction and accuracy. 

Overall, results support the use of the ZooSCAN for semi-automated body size measurements of river macroinvertebrates 

as a valuable tool for bioassessment of freshwater ecosystems. 

 

 

P009: Dual-stressor effect in leaf litter decomposition and shredder consumption in 
permanent and intermittent streams 
Itxaso Martinez, Isabel Muñoz, Aida Viza and Margarita Menéndez. 
Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona, Spain. 
 

Rivers are very vulnerable ecosystems to anthropogenic impacts such as wastewater pollution or flow intermittence 

caused by water abstraction. In addition, the Mediterranean basin is one of the most vulnerable regions to climate change. 

It is estimated that more than 50 % of summer precipitations will decrease and consequently, river discharges will decline 

from 7 to 30 % by the end of the 21st century. That fact will toughen the drought stress and its implications, leading 

headwaters to become intermittent or even ephemeral. Some dualstressor studies suggest that interactions implicate 

antagonistic or synergistic responses, nevertheless, few studies have analysed the combined effects of river flow 

interruption and other stressors. Litter decomposition and macroinvertebrate consumption are key processes in river 

ecosystem functioning, both representing the basis of detritivores’ food web. In that scenario, the present investigation 

aims to study the effects of flow interruption combined with WWTP effluent in two Mediterranean streams, with permanent 

and natural intermittent flow regimes. To perform so, 0.5 mm mesh-sized bags with 2 g of black poplar leaves were 

sequentially exposed to both stressors in the streams for 30 days. After that, the remaining leaf litter material was offered 

for 7 days to the shredder Potamophylax latipennis in a microcosm laboratory experiment. To test changes in leaf litter 

quality, ergosterol and C:N content were analysed in each treatment (8 in total). Preliminary results indicated that leaf 

litter mass decomposition was lower in the permanent stream under dry conditions, not yet in the intermittent one, and 

WWTP effluent stress did not cause significant effects. Nonetheless, leaf litter consumption results indicated that there 

are differences depending on the stream and the stressor, highlighting the possible differences in litter quality. Those 

advances will be crucial to predict and understand changes in organic matter processing under future scenarios of global 

change and to impulse decisions for the protection and preservation of headwater streams. 

 
 
P010: Testing remote sensing empirical models performed for temperate reservoirs to 
retrieve water quality variables in tropical reservoirs  

Xavier Sòria-Perpinyà1, Eduardo Vicente2, Marcelo Pompêo3, Rebeca Pérez-Gonzàlez2, Bárbara Alvado2, Patricia 

Urrego1, Juan M. Soria2 and Jesús Delegido1  
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(1) Image Processing Laboratory, Universitat de València. 46980, Paterna, València. Spain (2) Cavanilles Institute of Biodiversity and Evolutionary Biology (ICBiBE). Universitat 
de València. 46980, Paterna, València. Spain; (3) Institute of Biosciences, Department of Ecology, University of São Paulo (USP). 321. 05508-090, São Paulo, Brazil  

 

Remote sensing is an increasingly used tool both for terrestrial and aquatic ecology. For inland waters, most works focus 

on developing an empirical or analytical model to estimate optical active variables related to water quality. More and more 

studies use remote sensing as a support tool on ecosystem processes, but developing local specific models is time and 

resources consuming. The most used method to develop models is the empirical one, directly relating the remote-sensed 

signal to the variables of interest using statistical techniques, so as to produce robust results for the areas and data sets 

from which they are derived. Empirical algorithms can be expected to perform well only inside their range of derivation 

and for the area where they are derived. Thus, to facilitate its use, it is necessary to have models applicable in different 

climatic zones and types of water. That is why we are going to apply empirical models developed with data from different 

types of water at temperate zone to different types of water at tropical areas. For this, between October and December 

2021, eight reservoirs of Tiete River basin (Sao Paulo, Brazil) were sampled - obtaining 21 samples. The sampling points 

were georeferenced, Secchi disk depth (SDD) measured in situ, chlorophyll (Chl-a) concentrations determined in the 

laboratory by the extraction method and calculated according to standard equations, and total suspended matter (TSM) 

using the gravimetric method (ISO-11923-1997). Seven Sentinel-2 images were processed with Sentinel Application 

Platform (European Space Agency) for resampling and atmospheric correction using the neural net C2X-C. The estimated 

values, from algorithms application to be tested, were validated with data from these reservoirs and the results obtained 

were satisfactory for SDD with R2 0.63, RMSE 0.62 m, RRMSE of 44%, MAPE 39% and bias 0.5. Also, for the TSM, with 

R2 0.69, RMSE 2.3 mg/L, RRMSE 38%, MAPE 16% and bias 1.17. However, for Chl-a the estimated values were not 

satisfactory. Therefore, the three algorithms were recalculated for these tropical data using the same operations for the 

same spectral bands, obtaining good results for Chl-a and improving those of SDD and TSM. Thus, for SDD we obtained 

R2 0.63, RMSE 0.35 m, RRMSE 24%, MAPE 1.4% and bias 0.07. For TSM an R2 0.84, RMSE 1.4 mg/L, RRMSE 24%, 

MAPE 1.2% and a bias 0. For Chl-a, we obtained R2 0.81, RMSE 7.6 μg/L, RRMSE 34%, MAPE 31% and bias 2.3. With 

these results, we can see that it is possible to use algorithms from temperate zones in tropical zones, although they require 

recalculation, so a minimum number of samples should always be taken to validate and identify errors. This process will 

ultimately serve us to readjust models already tested in previous works with much more data. This technique would help 

in remote sensing implementation as analysis tool in studies of dynamics and processes taking place in inland waters. 

 

 

P011: From discharge to recharge lake: modification of the hydrogeological relationships 
by changes in land uses. The case of the tirez and peña hueca saline wetlands. 
Diego Salcedo1, Alfonso Menchén1, Angelines Póntes2, Beatriz Toledo1, David Sanz1, Juan José Gómez-Alday1 
(1) Biotechnology and Natural Resources Section, Institute for Regional Development (IDR), University of Castilla–La Mancha (UCLM), Campus Universitario s/n, 02071 
Albacete, Spain;  (2) Fundación Global Nature 

 

Castilla-La Mancha encompasses one of the unique wetland systems in Europe belonging to the Biosphere Reserve since 

1981, the so-called "Mancha Húmeda". These wetlands have undergone changes in their hydrogeological functioning due 

to various factors such as intensive exploitation of groundwater, changes in land use and the effects of global warming. A 

representative example of these wetlands is the Natural Reserves of the hypersaline lagoons of Tirez and Peñahueca 

(Villacañas, Toledo). In the natural or uninfluenced regime, both lagoons were the main discharge zone of the aquifer in 

the area. Currently, due to the intensive exploitation of the aquifer for irrigation of 4025.5 ha of crops (mainly vines) 

according to the Corine Land Cover 2018 database, and the decrease in recharge by rainwater precipitation, the 

piezometric level has dropped drastically. Fieldwork carried out in recent years has shown that in the areas close to the 

wetlands, groundwater levels have dropped by up to 10 metres, while in the cones caused by the pumping wells, they 

can reach more than 30 metres. At present, the lagoons maintain a semi-permanent regime and have no direct relationship 

with any surface watercourse, their main water supply being due to rainfall and sub-surface runoff water, which provides 

most of the dissolved salts. Water losses occur through evaporation and infiltration into the underlying aquifer. In this way, 

both wetlands have become preferential recharge areas for the aquifer on which they are located. This is causing an 

increase in the salinity of the aquifer. This means that at some monitoring points in the area there is a change in the trend 
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in groundwater chemistry from sulphate-calcium to sulphate-calcium-magnesium facies, which would indicate a greater 

flow of groundwater through the aquifer. In the areas close to the lagoons, the wells have salinity waters of between 0.9 

and 4.8 g/l TDS, which in many cases are not suitable for irrigation, and should only be used on crops that are very tolerant 

to salinity. 

 

 

P012: Assessing the potential of riparian soils to reduce WWTP effluent nutrients load 

Escarmena, Laura1; Garcia-Paino, Nuria1, Solis-Llerena, Jenny G.1, Roca, Núria1; Sauras-Yera, Teresa1; Sabaté, 

Santi1,2; and Sabater, Francesc1,2  
(1) Universitat de Barcelona, Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals|; (2) CREAF  
 

Wastewater treatment plant (WWTP) effluents are one of the main pressures in Mediterranean non-perennial rivers and 

streams since they have a low dilution capacity. The concentration of the pollutants and nutrients present in these effluents 

leads to the aggravation of the ecosystem quality. Nevertheless, riparian zones are a hotspot of biogeochemical processes 

and they have a large capacity to retain and remove nutrients. Given this context, in this work we aim to assess the buffer 

capacity of riparian soils to reduce the nutrient load of a WWTP effluent, as well as the impact on soil characteristics and 

groundwater. For this purpose, a subsurface flow of a WWTP effluent was discharged through a natural riparian soil 

located in a Mediterranean basin. The operation period covered three summer months coinciding with the driest season 

in Mediterranean climate. Two experimental plots of 250m2 were set, one control and one that received the effluent 

(treated). The effluent flow was discharged for 15 days and it was alternated with 15 days drainage periods. There were 

three discharge periods and samples were collected before and during the effluent discharge periods. Soil and 

groundwater were sampled in different distances in relation to the effluent source. Nutrients and physicochemical 

parameters were analyzed for all samples. After the effluent discharge, the results showed higher ammonium 

concentration on the soil of the treated plot. For groundwater, there was a remarkable increase of ammonium and 

phosphorus concentrations and electrical conductivity in the treated plot after the discharge periods. However, after dry 

periods the values decreased and were similar to the ones in control. The highest values were those found in the points 

close to the effluent source. The results showed that riparian soils have potential to reduce the nutrient load in WWTP 

effluents in a short-term application period. 

 

 

P013: The deforestation in Brazil tropical forest and its ecological consequences for 
pollination and honey production. Case study: the melipona bees & coopmel 
Pâmela Ramos Borges1, Edna Cabecinha2, Milada Šťastná3 
(1) Universidade De Trás-Os-Montes E Alto Douro, Vila Real, Portugal; (2) Department of Biology and Environment. University of Trás-os-Montes and Alto Douro, Vila Real, 
Portugal; (3) Faculty of AgriSciences/Department of Applied and Landscape Ecology. Mendel University in Brno.  

 

Deforestation and forest degradation are essentially driven by a shift to agriculture to fill a growing demand for palm oil, 

soy, cattle, and meet a demand for bioenergy. The annual rate of net forest loss increased from 3.78 million ha in 1990–

2000 to 3.95 million ha in 2000–2010, before dropping to 1.50 million ha in 2010–2020. With 5.1 million square kilometers 

and dispersed in 9 Brazilian states, the Legal Amazon occupies 60% of the Brazilian territory with a population estimated 

by IBGE at 19 million. The loss of natural habitats has significant implications for biodiversity, including pollinators. 

Pollinators are a source of multiple benefits for people, in addition to providing food, playing a vital role as an ecosystem 

regulating service in nature. Pollination is vital to maintaining populations of many plants and is critical in agricultural 

systems; ~ 75% of our global crops are dependent on pollinators. Bees are the main pollinators in natural and agricultural 

environments and are extremely important for ecosystem services and balance. The main objective of this dissertation is 

to understand the current situation of deforestation in Brazil and its impacts on ecosystem services (ES), namely on 

pollination and consequently in honey production. In this context, the Cooperative of Breeders of Indigenous Bees of the 

Amazon of Boa Vista do Ramos (COOPMEL) was used as a case study to analyze the influence of deforestation at a 

local scale in ES, pollination and honey production by Melipona sp, namely species of Melipona interrupta and Melipona 
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seminigra. The Amazon Indigenous Bee Breeders' Cooperative is located in the municipality of Boa Vista do Ramos, in 

the interior of the state of Amazonas. COOPMEL has production of wild honeys of the species M. interrupta and M. 

seminigra, managing approximately 2,500 colonies and 62 families in cooperation. The SWOT assessment methodology 

was used in this work to analyze the COOPMEL Cooperative's internal and external potential in relation to production, the 

market, brand visibility, among other information. The evaluation questionnaire was designed to assess the sector, 

competition, obstacles generated by internal and external situations, cost analysis and administrative organization to 

create new courses to meet new demands and increase the visibility of COOPMEL and its products. Concomitantly, a 

questionary was sent to producers and general public to understand their preferences and the awareness of the 

importance of the deforestation impacts on ecosystem services, namely on pollination. 

 

 

P014: Spectral-Based Monitoring of Different Plant Functional Types in Mediterranean 
Cork Oak Woodlands 

Cristina Soares1, João M. N. Silva1, Joana Boavida-Portugal2 and Sofia Cerasoli1  
(1) Forest Research Centre and Associated Laboratory TERRA, School of Agriculture, University of Lisbon, Tapada da Ajuda, 1349-017 Lisbon, Portugal; (2) MARE—Marine 
and Environmental Sciences Centre, Universidade de Évora, 7004-516 Evora, Portugal 
 

Using remotely sensed data to estimate the biophysical properties of vegetation in open woodlands is a challenging task 

due to their spatial heterogeneity. Here, the objective was to assess the inter-annual (long-term) and intra-annual 

(seasonality) variability of the different vegetation types (cork oak trees, shrubs and herbaceous vegetation) through the 

analysis of time-series of vegetation indices (VIs). For that, we collected for 7 years (2011- 2017) spectral in situ 

measurements and computed the following VIs: Normalized Difference Vegetation Index (NDVI); MERIS Terrestrial 

Chlorophyll Index (MTCI); Normalized Difference Water Index (NDWI); and Photochemical Reflectance Index (PRI), which 

are proxies of biomass, chlorophyll content, water content, and carotenoid/chlorophyll ratio, respectively.  

The results showed a highly marked seasonal trend of herbs NDVI and NDWI as well in oak MTCI, Cistus MTCI and Ulex 

PRI. At long-term, the evergreen nature of cork oak was reflected in the very low amplitudes of NDVI trend along the study 

period. Also, MTCI, due to soil reflectance in summer and part of autumn, revealed not to be a good proxy for herbs 

variability in the dry season. Regarding shrubs, cistus showed a higher annual and seasonal variability than ulex across 

all VIs. The proximal remote sensing measurements are fundamental for monitoring and to inform policies in order to 

improve resilience to drought, particularly in the Mediterranean region.  

 

 

P015: The impact of ungulates on Mediterranean ecosystems 

Mariana Rossa1, Rita Tinoco Torres1, Ramón Perea2, Marta Peláez2, Elena Albanell3, Jordi Bartolomé3, Emmanuel 

Serrano4, Jorge Henriques1, Rui Morgado1, João Carvalho1  
(1) Department of Biology and CESAM, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) Departamento de Sistemas y Recursos Naturales, 
Universidad Politécnica de Madrid, Madrid, Spain; (3) Ruminant Research Group, Departament de Ciència Animal i dels Aliments, Facultat de Veterinària, Universitat Autònoma 

de Barcelona, Bellaterra, Spain; (4) Wildlife Ecology & Health group (WE&H) and Servei d’Ecopatologia de Fauna Salvatge (SEFaS). Facultat de Veterinària, Universitat 
Autònoma de Barcelona (UAB), Barcelona, Spain  

 

Trophic rewilding is considered a valuable conservation tool and a welcome initiative towards the restoration of trophic 

chain interactions under an ongoing scenario of biodiversity loss. Despite being a common practise worldwide, there is 

lack of scientific evidence regarding the ecological consequences of trophic rewilding, which may result in unintended 

consequences. Ungulates are ecosystem engineers due to their influence in ecosystem functions and processes and 

have been widely used in several trophic rewilding initiatives. However, few studies have empirically and holistically 

evaluated how ungulate rewilding impacts ecosystem functioning, through direct and/or indirect pathways. To fill this 

caveat, our aim is to evaluate the effects of ungulate rewilding on vegetation, small mammals, and invertebrate 

populations. The work will be performed in Faia Brava Reserve (Guarda, Portugal) and will focus on semi-wild horses and 

cows. Three Mediterranean habitats (grasslands, shrubs, and forest) will be compared using 45 sampling plots over a 

gradient of ungulates density and herbivory pressure. By installing experimental exclosures, we will be able to compare 
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the differences between open and exclusion areas. This approach will allow us to understand the differences in 

regeneration, diversity, abundance, and physiological response of vegetation with the presence and absence of ungulates. 

Using the same sampling design, variations on small mammal communities will be assessed using Sherman traps and 

the impact on invertebrate communities will be inferred using sweep nets and pitfalls. Each year two sampling seasons 

will be performed on the spring and fall. Currently, two campaigns have been performed with a total of 180 vegetation 

transects, 784 Sherman traps, 270 pitfalls for soil invertebrates and 90 sweep nets for other invertebrates. Furthermore, 

30 individuals from four different species (Fraxinus angustifolia, Rubus ulmifolius, Quercus ilex, Cistus salvifolius) were 

selected according to their palatability to evaluate consumption rates, damage, and physiological response to herbivory 

pressure. Additionally, the density-dependent effects of ungulates on animal health and welfare are also being assessed. 

For this, faecal samples are being collected and analysed on a monthly basis for diet quality and composition (114 samples 

have been analysed, so far). This work is focused on the Mediterranean biome, a hotspot of biodiversity, where global 

changes are already undergoing and are expected to increase. Here, we presented approaches and some preliminary 

studies aimed at providing the tools to predict the consequences of future rewilding initiatives. This project will bring new 

perspectives and assist in the development of new or revised targeted interventions to set the right priorities for ungulate 

rewilding by considering the consequences on ecosystem processes and functions. 

 

 

P068: Crustacea associated with biogenic substrates deployed at the oceanic observatory 
of Cape Vert (NE Atlantic) 

João R. Rito1, Joa ̃o Pedro Santos1, Luciana Ge ́nio2, Marina Ribeiro da Cunha3 & Clara F. Rodrigues4 

(1) Department of Physics, University of Aveiro, Portugal; (2) CESAM, University of Aveiro, Portugal; (3) Department of Biology, University of Aveiro, Portugal; (4) CESAM & 
Department of Biology, University of Aveiro, Portugal  
 

An ecological characteristic about deep-sea benthonic communities is that they are highly food- limited. As so, local 

organic enrichments induced by wood or whale falls attract highly adapted and opportunistic fauna and promote the 

development of prolific ecosystems with one of the highest species richness known from deep-sea habitats. For a deeper 

understanding of this matter, colonization experiments with three substrates (wood, bone and shells) were conducted at 

Senghor seamount and Santa Luzia in Cape Vert (NE Atlantic). Deployments were submerged at different depths during 

18 months and preserved for different studies. In this study the structure of the Crustacea community was studied in order 

to assess the effects of the different substrates on the benthic community. Crustacea specimens were sorted and an 

integrative taxonomic system, complementing classical morphology- based identification methods with molecular tools 

(DNA barcodes), was employed to assess their biodiversity. Species belonging to Nebaliidae (Leptostraca), Amphipoda 

and Munidopsidae (Decapoda) were the most dominant as in other organic falls studies. This study will report on the 

diversity and biogeographic distribution of Crustacea associated with substrates  
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OC 029: Trends in biodiversity studies on protected areas 
Llorente-Culebras, Sonia1 & Santos, Ana M.C.1,2  
(1) Terrestrial Ecology Group (TEG-UAM), Departamento de Ecologia, Universidad Autónoma de Madrid, 28049 Madrid, Spain; (2) Centro de Investigación en Biodiversidad y 

Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, 28049 Madrid, Spain 
 

The planet is facing unprecedented levels of biodiversity loss. With the goal of preserving the most singular and biodiverse 

regions, most of the countries have designed a network of protected areas. Traditionally, prioritization frameworks have 

aimed to protect areas that represent the highest species richness or threatened species. Thus, the design, study, and 

assessment of protected areas has been addressed mostly from a taxonomic point of view. But these approaches may 

overlook the different functions that species perform in the ecosystems, as well as the evolutionary history represented 

by a set of species, ignoring very often other biodiversity facets as functional or phylogenetic diversity. Here, we performed 

a systematic literature review and compiled all the publications about the biodiversity harbored in protected areas from 

the three most influential conservation journals: Biodiversity & Conservation, Biological Conservation, and Conservation 

Biology. Eight-hundred publications were screened, of which we extracted data from 391. This set of publications indicate 

that taxonomic diversity has been evaluated at least 15 times more than functional or phylogenetic diversity, although 

studies that embody these last two facets of diversity have been increasing during the last decades. Woody plants are 

the most studied group, followed by invertebrates. Among vertebrates, birds are the most studied group, followed by 

mammals. National parks are the most frequent protection figure considered, but there is a high heterogeneity of protected 

figures being studied around the world. Marine and inland waters protected areas have been much less studied than 

terrestrial ones and there are also biases in the countries and regions that accumulate more research articles. These 

results highlight that there are important deficits and biases in our knowledge about the biodiversity of protected areas. 

Thus, it is essential to develop more projects that integrate the least explored diversity facets, taxonomic groups, regions, 

and habitats to preserve as much diversity as possible, as well as the proper functioning of the ecosystems and the 

evolutionary history of the species.  

 
 

Monday 4th July, Room 4, 09:15h  
OC 030: Connectivity for Conservation: Network analysis of animal movements to assess 
impacts on Protected Areas 
Nightingale, J.1,2, Gill, J. A.2, Þórisson, B.3, Potts, P. M.4, Gunnarsson, T. G.3, Alves, J. A.1,3 

(1) Departamento de Biologia e CESAM—Centro de Estudos do Ambiente e do Mar, Universidade de Aveiro, Campus de Santiago, 3810-193 Aveiro, Portugal; (2) School of 
Biological Sciences, University of East Anglia, Norwich Research Park, Norwich NR4 7TJ, UK; (3) South Iceland Research Centre, University of Iceland, Lindarbraut4,840 

Laugarvatn, Iceland; (4)  Farlington Ringing Group, Solent Court Cottage, Chilling Lane, Warsash, Southampton, SO31 9HF, UK 
 

Protected Areas (PAs) are a crucial tool for biodiversity conservation. However, they are often designated for highly mobile 

species, which may make frequent movements between sites within the PA or across its boundaries. Environmental 

impacts on sites beyond those boundaries could thus impact protected populations. Conservationists therefore urgently 

need tools to assess the connectivity of protected populations, and how connectivity may mediate their vulnerability to 

developments. We briefly present a framework for using network analysis of animal movements to assess the protection 

footprint of PAs in the wider landscape and the impact footprint of developments within or bordering PAs. We then illustrate 

the use of this framework by assessing the impact of a current airport development proposal on a protected wetland, using 

a long-term dataset tracking movements of Black-tailed Godwits (Limosa limosa), a migratory shorebird. By assessing 

not only the area of habitat affected, but also the connectivity of that area’s population of Godwits, we show how 

conventional site-based analyses risk underestimating the proportion of individuals impacted by development, and 

overestimating the proportion protected by statutory designation. Finally, we aim to highlight the role that network analyses 

of animal movements can play in assessing environmental impacts on protected sites and populations. 
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Monday 4th July, Room 4, 09:30h  
OC 031: Spatial network for wintering white storks, and their role in biovectoring from 
landfills 
Cosme López-Calderón1, Víctor Martín-Vélez1, Julio Blas2, Ursula Höfle3, Marta I. Sánchez1, Andrea Flack4,5, Wolfgang 

Fiedler4,5, Martin Wikelski4,5 and Andy J. Green1 
(1) Department of Wetland Ecology, Estación Biológica de Doñana CSIC, Seville, Spain. 2 Department of Conservation Biology, Estación Biológica de Doñana CSIC, Seville, 

Spain; (3)  SaBio Health and Biotechnology Department, Institute for Game and Wildlife Research 
(IREC), CSIC-UCLM-JCCM, Ciudad Real, Spain; (4)  Department of Biology, University of Konstanz, Konstanz, Germany; (5)  Department of Migration and Immuno-Ecology, 
Max Planck Institute for Ornithology, Radolfzell, Germany. 

 

Understanding connections between habitats is necessary to predict anthropic impacts to ecosystems. The link between 

terrestrial and aquatic habitats is especially interesting considering the biodiversity value of wetlands. Some waterbird 

species such as the white stork (Ciconia ciconia) forage in landfills and roost in wetlands, where they can deposit a wide 

range of contaminants through their faeces and pellets. Thus, foraging trips of this opportunistic species represent a 

cryptic pollution process (including plastics or antibiotic resistant bacteria) from rubbish dump sites to wetlands. In this 

study, we characterized this process by analyzing GPS data from white stork populations breeding in Germany and 

wintering from Spain to Morocco. We overlaid tracks on a land-use surface to construct a spatially-explicit network in 

which nodes were specific sites and links were white stork movements. We then calculated centrality metrics, identified 

spatial modules and quantified connections between habitats. For regional networks in Andalusia and northern Morocco, 

we built Exponential Random Graph Models (ERGMs) to explain network topologies as a response to node habitats. For 

Spain and Morocco combined, we built a directed spatial network with 114 nodes and 370 links (valued by number of 

direct flights). Landfills were the most important nodes in terms of departing direct flights, underlying their key role as 

source of pollutants carried by white storks. On the other hand, arable land and agro-forestry areas received the highest 

number of direct flights, indicating their relevance as sink of pollutants. Rice fields in Cádiz (Spain) and Kenitra (Morocco) 

were the most central nodes as measured by betweenness, which indicates their importance as bridges among other 

nodes. The great relevance of dump sites was confirmed in ERGMs for Andalusia and Morocco, which identified significant 

positive effects of this habitat as source of direct flights. Regarding the ERGM for Andalusia, we found significant positive 

effects of rice fields (Doñana complex) and salt pans (Cádiz Bay) as sinks of direct flights. In contrast, the ERGM for 

Morocco revealed a mild positive effect of marshes as sink of direct flights. Overall, these results advance our 

understanding on how bird movements lead to biovectoring of contaminants from landfills to wetland habitats of 

conservation concern, but also to habitats managed for food production. Consequently, the implications of stork 

movements are wide, ranging from biodiversity conservation to waste management and public health. 

 
 

Monday 4th July, Room 4, 09:45h  
OC 032: The use of herbivores in ecosystem management in Mediterranean landscapes: a 
review 
Ribeiro, I.1, McCracken, D.2, Domingos T.1 and Proença, V.1 
(1) MARETEC − Centro de Ciência e Tecnologia do Ambiente e do Mar, LARSyS, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1, 1049- 001 Lisboa, 
Portugal; (2) Scotland's Rural College, Hill & Mountain Research Centre, Kirkton, Crianlarich FK20 8RU, Scotland, UK 
 

In Mediterranean landscapes, land abandonment often leads to biomass accumulation, which, in the absence of regulation 

by herbivores or mechanical control, and in combination with climate change, increases the risk of wildfire, with adverse 

impacts on soil, biodiversity and ecosystem functions and services. The use of grazing interventions has been reported 

as a positive contribution for ecosystem management. Nevertheless, there is limited evidence describing their 

performance. Here, we aim to assess the extent and distribution of grazing interventions for ecosystem management in 

Mediterranean landscapes. The literature review uses a keyword-based search on scientific research databases. After 

applying search filters and checking for inclusion criteria, 46 studies were included the review. The following data were 

extracted from the selected studies: study location and duration, land use history driving the need for ecosystem 
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management, goals of the grazing intervention, land cover composition, grazing intensity, type of livestock, measured 

variables and studies’ outcomes. Most studies reported the use of grazing in the Mediterranean basin (7 countries in a 

total of 8 represented in the review). Moderate grazing was the most assessed grazing regime, evaluated as a single 

regime or in comparison with other regimes (20 studies). Moreover, shrubland were the most targeted landcover systems 

for grazing interventions, followed by grasslands (12 and 9 studies respectively). The control of vegetation growth and the 

preservation of traditionally open landscapes were identified as a common cause motivating the use of herbivory in 

ecosystem management. Grazing interventions were mostly evaluated for their role in contributing to the maintenance of 

habitat and species diversity, including pollinators diversity (34 studies), for fuel load reduction and wildfire prevention (22 

studies), and for the regulation of soil quality and prevention of soil erosion (13 studies). Overall, 17 papers reported 

positive contributions of grazing interventions, such as, the control of shrub encroachment or the benefit for ground 

foraging birds, 21 studies reported mixed effects (whether because of an existing trade-off between two or more 

ecosystem management goals, or because they reached the conclusion that additional management measures were 

needed). Finally, four papers found grazing to be ineffective for the proposed management goals mainly due to the 

selected grazing regimes, and four had negative outcomes, including impacts on plant regeneration and soil quality. An 

important research gap, regards the need for a better integration of the ecosystem functioning and human well-being 

dimensions. This review collects evidence on the potential of using herbivory as tool to manage ecosystem structure, 

function, and composition, but also on the risk of trade-offs and on research gaps.  

 
 

Monday 4th July, Room 4, 10:30h  
OC 033: Vertebrate populations’ trends across the Iberian Peninsula 
Andrea Campos-Candela1, Eneko Arrondo2, Alba Aguión3, Roberto Pascual-Rico4, Rebeca Arias-Real5,6, Zebensui 

Morales-Reyes7, Amalia Segura4, Cayetano Gutiérrez-Cánovas8, Mónica Expósito-Granados9, Andreu Rotger10, 

Graciel·la Rovira5, Eneko Aspillaga11, Maria Montseny12, Jordi Boada13, Miguel Ángel Gómez-Serrano14,15, Roberto C. 

Rodríguez-Caro2,16, and Pol Capdevila5,17. 
(1) Department of Biological Sciences, University of Bergen, Bergen, Norway; (2) Departamento Biología Aplicada, Universidad Miguel Hernández, Elche, Spain; (3) Centro de 
Investigación Mariña (CIM), Universidade de Vigo, Future Oceans Lab, Vigo, Spain; (4) Instituto de Investigación en Recursos Cinegéticos (IREC - CSIC, UCLM, JCCM), Ciudad 

Real, Spain; (5) Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Universitat de Barcelona, Barcelona, Spain; (6) Centre of Molecular and Environmental 
Biology (CBMA), Department of Biology, University of Minho, Braga, Portugal; (7) Instituto de Estudios Sociales Avanzados (IESA-CSIC), Córdoba, Spain 8-Departamento de 
Ecología Integrativa, Estación Biológica de Doñana (EBD – CSIC), Sevilla, Spain; (9) Departamento de Agronomía, Universidad de Almería, Almería, Spain; (10) Animal 
Demography and Ecology Unit, GEDA – IMEDEA (CSIC/UIB), Esporles, Spain; (11) Institut Mediterrani d’Estudis Avançats (IMEDEA, UIB-CSIC), Esporles, Spain. 12-

Biodiversidad y Ecología Acuática, Departamento de Zoología, Facultad de Biología, Universidad de Sevilla, Sevilla, Spain; (13) Laboratoire d'Océanographie de Villefranche 
(LOV), Institut de la Mer de Villefranche (IMEV), Villefranche-sur-Mer, France; (14) Department of Microbiology and Ecology, University of Valencia, Valencia, Spain; (15) Servicio 
de Vida Silvestre y Red Natura 2000, Generalitat Valenciana, Valencia, Spain; (16) Department of Zoology, Oxford University, Oxford, UK; (17) School of Biological Sciences, 

University of Bristol, Bristol, UK. 
 

Understanding and identifying the impacts of multiple stressors on natural populations has become a key objective for 

post-2020 biodiversity conservation. Of particular concern are the impacts of stressors at the local scale, which are not 

necessarily reflected in current global conservation assessments. As a hotspot of biodiversity, the Iberian Peninsula is an 

area of special interest for conservation, but it is currently facing myriad environmental problems. Yet, a synthesis of the 

impacts of multiple stressors on the Iberian faunal populations is glaringly missing. To contribute to this challenge, we join 

our efforts in an Early Career Researchers project funded by SIBECOL, which aims to synthesise current knowledge on 

population trends of Iberian marine, terrestrial and freshwater vertebrates, and, eventually, to identify the most common 

stressors for Iberian fauna populations, and their differences between major taxonomic groups and ecosystems. 

Here, we will present the results of the first phase of this project, whose objective was to describe the trends of Iberian 

vertebrate populations and identify knowledge gaps related to taxonomic groups and ecosystems. To that aim, we 

conducted an extensive literature review, with more than 5,000 scientific manuscripts and grey literature screened. From 

this initial review, and after applying data quality controls, we obtained > 1,000 population time series of Iberian vertebrates 

across marine, terrestrial, and freshwater ecosystems. Once we compiled this database, we analysed the population 

trends using a two-step modelling process: (i) first, we applied state-space models to derive the population trend of each 

population time series; and (ii) second, we used multilevel Bayesian models to determine the factors influencing these 
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population trends. Overall, we found that Iberian vertebrate populations display a disparity in trends, with both declines 

and increases, with fishes (both marine and freshwater) being the taxa showing clear signs of decline. Additionally, we 

identified important gaps in monitoring data across the Iberian Peninsula, with amphibians and reptiles severely 

underrepresented in our dataset, despite being among the most threatened taxonomic groups. These gaps may limit our 

understanding of the impacts of stressors at local scales and eventually bias current conservation assessments. Overall, 

our approach will bridge the significant gap in our knowledge between the global and local scale conservation status of 

wild Iberian populations and help focus future conservation policies.  

 
 

Monday 4th July, Room 4, 10:45h  
OC 034: From the edge of extinction to expansion: Land use as a major driver of Cantabrian 
brown bear recovery 
Carolina Nogueira1,2, Dário Hipólito1,3, Doriana Pando4, João Carvalho1, Carlos Fonseca1,5, Alfonso Hartasánchez4, José 

Ramón Magadan4, Nuno Negrões1, Luís M. Rosalino6, Rita Torres1, Roberto Hartasánchez4, Eduardo Ferreira1 
(1) Departamento de Biologia & CESAM, Universidade de Aveiro, Campus Universitário de Santiago, 3810-193, Aveiro; (2) Faculdade de Ciências, Universidade do Porto, Rua 
do Campo Alegre, 4169-007 Porto, Portugal 3 - Department of Biology, Faculty of Veterinary Medicine, University of Zagreb, Heinzelova 55, 10000 Zagreb, Croatia; (4) Fondo 
para la Protección de los Animales Salvajes (FAPAS), Santo Adriano, Asturias, Spain; (5) ForestWISE – Laboratório Colaborativo para a Gestão Integrada da Floresta e do 

Fogo, Quinta de Prados, 5001-801 Vila Real, Portugal; (6) cE3c - Centre for Ecology, Evolution and Environmental Changes, Faculdade de Ciências, Universidade de Lisboa, 
Campo Grande, 1749-016 Lisboa, Portugal 
 

During the last centuries, large carnivores have faced severe extinction pressures throughout Europe, where human-

induced disturbances have reached unprecedented levels. Agriculture, for instance, had a major role in habitat loss, 

change and fragmentation, resulting in smaller and disconnected native patches, once suitable for harbouring large 

carnivore populations. Direct persecution also played a role in the reduction of effective population sizes and distribution 

ranges. These disturbance factors have been shaping large carnivores’ ecological adaptations, along centuries of human- 

carnivores’ coexistence in Europe. Brown bear is one of the species that has been almost extirpated from western Europe. 

While some populations started to recover in the late 20th century, Cantabrian brown bear population continued under 

serious threats and were not able to recover, due to poaching and increasing fragmentation between the two remaining 

nuclei, located in western and eastern Cantabrian mountains (N Spain). These subpopulations are more vulnerable to 

extinction due to stochastic events, because of their small size, high isolation degree, and low connectivity. Yet, the end 

of the last century was a turning point for this population, especially for the western subpopulation, which showed a 

consistent increase in recruitment rates and, consequently, in the number of bears. Here, we aim to: (i) identify which 

landscape features were relevant in bears’ recovery in the Western Cantabrian region; (ii) and understand how the use of 

landscape by brown bears changed over time and throughout the expansion of its distribution range. We used data on 

brown bear presence collected during the last 18 years of monitoring by FAPAS and modelled the landscape features 

influence based on the observed signs of presence, using a maximum entropy approach (MAXENT). We identified eight 

landscape variables (broad-leaf forests, arable lands, bare rocks, inland wetlands, permanent crops, burnt areas, artificial 

areas and altitude) that contributed: (i) on average, more than 5% to yearly models; (ii) and more than 10% at least in one 

year. Despite the yearly variation across the 18-year period, three land-use classes had a consistent role in explaining 

brown bear presence patterns (yearly percent contribution always above 4.7%): brown bears where more often detected 

near broad-leaf forests and bare rocks, but seem to avoid arable lands, at least in most of the years assessed in this 

study. The long-term analysis of the changes in landscape use by species with long life spans, such as brown bears, is 

pivotal for a global overview of conservation and management actions (and their effectiveness), since adaptations to 

changes are slower in those species. Our results are relevant on a context of brown bear conservation, including its 

human dimensions, in face of the current population expansion and reestablishment of the connectivity between the two 

Cantabrian subpopulations. 
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Monday 4th July, Room 4, 11:00h  
OC 035: How anthropogenic factors drive the endangered Iberian wolf population in 
central population 
Dário Hipólito1,2, Josip Kusak2, Carlos Fonseca1,3, Rita T. Torres1 
(1) Departmento de Biologia & CESAM, Universidade de Aveiro, Campus Universitário de Santiago, 3810-193, Aveiro, Portugal; (2) Department of Biology, Faculty of Veterinary 

Medicine, University of Zagreb, Heinzelova 55, 10000 Zagreb, Croatia; (3) ForestWISE - Collaborative Laboratory for Integrated Forest & Fire Management, Quinta de Prados, 
5001-801 Vila Real, Portugal 
 

The endangered Iberian wolf (Canis lupus signatus) populations in Portugal have been decreasing in number and range 

in the last decades, occupying now only 35% of its original distribution range. The populations on the south of the Douro 

River, with only six described packs, are particularly problematic because of the low number of reproduction events and 

high level of fragmentation contributing to a lack of gene flow. Additionally, these populations are geographically isolated 

from the rest of the Portuguese population (north of the Douro River) and Spanish populations and as packs are 

constituted by a small number of individuals. Under this threatening scenario, and in order to avoid this populations to 

succumb to extinction, it is fundamental to understand the main drivers explaining this population habitat use. So, our goal 

was to understand the factors determining wolves’ presence over the last 10 years, in 3 packs, located in central Portugal, 

in two mountain ranges at the south of Douroriver.Between 2011 and 2020, Freita, Arada and Montemuro mountain 

ranges were monitored monthly through transects and wolf scats were collected. A variance partitioning approach was 

used among three groups of predictors: food availability, human disturbance, and landscape attributes. We used GLM to 

decompose the deviance between these predictors (partial models) and obtained the total explained variation carrying 

out a GLM with the significant variables of each group (general model). Then, hierarchical partitioning was conducted to 

identify the independent and conjoint contributions of each significant variable. Genetic analysis allowed the identification 

of 145 wolf samples that were further used in the statistical analysis. Our results showed that the group of predictors with 

highest contribution to explain wolf distribution was human disturbance, followed by landscape and food. Hierarchical 

partitioning analysis revealed that cumulative burnt area had the highest proportion of independent contribution to 

explaining the probability of wolf occurrence (22.0%), followed by human population density (18.7%), density of roads 

(17.5%) and proportion of artificial areas (17.0%). The remaining predictors showed independent contributions < 15%. 

This study showed that wolf presence in Freita, Arada and Montemuro are mainly mediated by anthropogenic effects, 

particularly fire, with wolves occupying less frequently burnt areas maybe because they are more exposed and there is 

less food in those. Also, direct (human density and proportion of artificial areas) and indirect human presence (density of 

roads) is also avoided. This study sets the foundations for the design of tailored wolf conservation and habitat 

management measures. 

 

 

Monday 4th July, Room 4, 11:15h  
OC 036: Wild boar activity patterns in Mediterranean landscape 
Daniela Teixeira1, Cláudia Camarinha2, Guilherme Pereira2, Ana Magalhães1, Guilherme Castro1, Cátia Lima1, Carlos 

Fonseca1,3, Luís M. Rosalino2 
(1) CESAM & Departamento de Biologia, Universidade de Aveiro, 3810-143 Aveiro, Portugal; (2) cE3c - Centre for Ecology, Evolution and Environmental Changes, Faculdade 
de Ciências, Universidade de Lisboa, Campo Grande, 1749-016, Lisboa, Portugal; (3) ForestWISE - Collaborative Laboratory for Integrated Forest & Fire Management, Quinta 
de Prados, 5001-801 Vila Real, Portugal. 
 

Human impacts on world ecosystems, namely the transformation of native habitats into production areas, causing 

changes in the way species use resources, but also affect their daily activity rhythms. The activity changes linked to these 

habitat conversions can be enhanced by other anthropic activities that may co-occur in production areas (e.g., hunting), 

and by seasonal weather conditions. In Mediterranean Europe, particularly in Portugal, forestry plantations and hunting 

co-exist spatially, but their impact on native species’ behavior, and especially activity patterns, remains mostly unknown, 

even for generalist species such as the wild boar (Sus scrofa). This ungulate has a wide distribution and it’s often resilient 

to human disturbance. In this work, we aim to investigate the temporal activity patterns of wild boars in Portugal and to 

explore if differences in seasons (wet vs dry), habitats (native forest vs Eucalyptus plantations) and hunting activity 
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(hunting vs non-hunting periods) may affect those patterns. Wild boars were more active during night-time, especially 

during the dry season and within Eucalyptus plantations. During the hunting seasons, it seems they avoid sunset. Such 

patterns seem to indicate that this disturbance resilient species tends to avoid adverse weather conditions namely high 

daytime temperatures in summer, and disturbance factors, such as the probability of encountering forestry workers or 

hunters. It seems that even a generalist and resilient to disturbance and environmental change species such as wild boar 

is affected by anthropic disturbance. Therefore, other mammals more sensitive to habitat changes or more demanding in 

terms of resources may also be easily affected. The evaluation of the impact of anthropic drivers on mammals is crucial 

to provide knowledge that can promote sustainable plantation management and hunting. 

 

 

Monday 4th July, Room 4, 15:15h  
OC 037: Reptile community responses to dry-stone walls under a grazing regime 
Joana M. Fernandes1, João Carvalho1, Antonio Carpio2,3, Jorge Henriques1, Carlos Fonseca1,4, Eduardo Ferreira1 
(1) Departamento de Biologia & CESAM, Universidade de Aveiro, Campus de Santiago, 3810-193 Aveiro, Portugal; (2)  Instituto de Investigación en Recursos Cinegéticos 
(UCLM-CSIC-JCCM), Ciudad Real, Spain; (3) Department of Zoology, Campus of Rabanales, University of Cordoba, 14071 Córdoba, Spain; (4) ForestWISE - Collaborative 
Laboratory for Integrated Forest & Fire Management, Quinta de Prados, 5001-801 Vila Real, Portugal 
 

Mediterranean landscapes are indissociable from traditional human activities, which play a crucial role in the maintenance 

of the region’s high biodiversity. The sustainability of these agroecosystems is currently under threat mainly due to two 

opposite drivers of change, as productive zones are excessively exploited through the intensification of agricultural 

practices and/or livestock activity, while less productive areas are progressively being abandoned. Due to this imbalance, 

it is of most importance to preserve keystone landscape structures which can help maintain biodiversity and contribute to 

the sustainable management of these landscapes. One of the most emblematic Mediterranean structures are dry-stone 

walls. These linear structures can be found throughout the Mediterranean and are an important part of its socio-cultural 

history. Dry-stone walls may also play a role in sustaining biodiversity, being potentially relevant for reptile communities 

by offering refuge, reproduction sites or act as thermoregulation platforms. However, current research on this topic is 

circumstantial and hypothesis-driven research is almost absent, hindering land use planning and conservation strategies. 

Here we evaluated the role dry-stone walls play on reptile communities, under a grazing intensity gradient. Sampling was 

carried out in Faia Brava reserve, Northern Portugal, in Spring (May) and Fall (October) 2021, in three sites characterized 

by different grazing intensity levels: high, low and no grazing, with the use of funnel traps and active search time- 

constrained transects at each of the three distances (0m, 25m, and 50m) from the selected dry-stone walls. We assessed 

changes across grazing intensity and distances from dry-stone walls using multiple diversity indices and species 

composition metrics. We observed that species richness and evenness tended to peak in plots with no grazing, whereas 

dominance was higher in the highest grazing intensity treatment. Our findings also indicated significant changes in the 

composition of reptile communities in plots with high grazing. Our results also suggest that different species are associated 

to different distances from dry-stone walls. Blanus cinereus and Podarcis sp. were significantly more often found closer 

to dry-stone walls, while Timon lepidus was significantly more often found in the landscape matrix. Our study provides 

evidence on the role of dry-stone walls in shaping reptile assemblages, which may hold important implications regarding 

for biodiversity conservation in these impacted landscapes. 

 

 

 

 

 

 

 

 

 

 



 

 

65 

65 

Monday 4th July, Room 4, 15:30h  
OC 038: How can we maximise saproxylic diversity of traditionally managed Mediterranean 
oak forests? 
E. Micó1, S. Martínez-Pérez1, E. Galante1, B. Micó2, J. Jordán2 
(1) Instituto de Investigación CIBIO (Centro Iberoamericano de la Biodiversidad). Universidad de Alicante. Ctra. San Vicente del Raspeig s/n. 03690, San Vicente del Raspeig, 

Alicante, Spain; (2) Departamento de Ingeniería Gráfica, Universitat Politècnica de València Plaza Ferrándiz y Carbonell s/n, CP 03801 Alcoy, Spain. 
 

Forests of the Mediterranean basin provide a wide range of provisioning and regulating services that are currently 

jeopardized by land use change. Mainstream biodiversity conservation and protect ecosystem functions is one of the 

twenty actions included in the 2030 Agenda for Sustainable Development. Many ecosystem services are mainly mediated 

by insects (i. e., pollination, pest control, nutrient cycling...). However, most studies focused on how to enhance diversity 

and productivity on traditionally managed forests are about plants and vertebrates. Quercus pyrenaica woodlands of 

Western Spain constitute a scenario in which traditional human practices (i.e., extensive livestock, pollarding, firewood, 

forest thinning....) and its progressive abandonment have generated differences in landscape (from dehesas, with big, 

isolated trees, to woodlands) that affect habitat and microhabitat structure. We used saproxylic beetles – dead-wood 

dependent species – as biological indicators because they are not only the most diverse taxa, but also provide important 

ecosystem services related to dead wood decomposition, forest pest control and pollination. We model the response of 

five diversity metrics (including taxonomic, ecological, and functional ones) to the environmental variables that result from 

the traditional management or its abandon at habitat and microhabitat level. We included 16 independent variables related 

to forest structure, tree microhabitat and abiotic factors that were grouped in eight 8 principal components that explained 

more than 80% of the variance. The resulting models were used to perform diversity predictions under different scenarios. 

Linear regression was the best fitting model for the data. Results showed differences in the response of the different 

diversity metrics to the environmental variables; the main differences being between the response of the taxonomic 

metrics and that of functional redundancy. The resulting models allowed us to predict the potential consequences of 

environmental change on saproxylic diversity and to provide a guide to tree and habitat management good practices for 

improving saproxylic beetles’ diversity. 

 
 

Monday 4th July, Room 4, 15:45h  
OC 039: Differential responses in taxonomic and functional diversity of saproxylic beetle 
communities to climate change: preliminary results of a long-term study 
Javier Quinto1, M. Ascensión Padilla Blanco1, Eduardo Galante1, Estefanía Micó1 

(1) Instituto de Investigación CIBIO (Centro Iberoamericano de la Biodiversidad). Universidad de Alicante. Ctra. San Vicente del Raspeig s/n. 03690, San Vicente del Raspeig, 
Alicante, Spain. 
 

Tree hollows harbour one of the most endangered and ecologically important animal community of Mediterranean forests; 

namely the saproxylic community. Climate change has the potential to heavily impact forest and microhabitat conditions, 

thereby determining multiple changes on the diversity of saproxylic beetles. We assessed the long-term variation in the 

taxonomic and functional diversity of saproxylic beetle assemblages in three types of Mediterranean forests in Cabañeros 

National Park (central Spain): deciduous woodland of Pyrenean oak Quercus pyrenaica, riparian woodland dominated by 

narrow-leafed ash Fraxinus angustifolia, and sclerophyllous woodland of holm-oak Quercus rotundifolia. Specifically, we 

compared diversity patterns among woodland types within years, and moreover, how diversity patterns varied between 

2009-2010 and 2021-2022 for each woodland type. Cabañeros is a well-known and well-preserved protected area, in 

which human activities are virtually inexistent since its declaration as National Park in 1995, so diversity changes over 

time in this study system can be closely associated with climate change. In 2009-2010, we selected 15, 27 and 30 tree 

hollows in the deciduous, riparian, and sclerophyllous woodland respectively, while in 2021-2022, 16 tree hollows per 

woodland type were considered. We used emergence traps as sampling method, replacing the pots monthly over the 

course of a year. More than 30 Coleoptera families were considered to carry out this preliminary study. To assess the 
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differences in the taxonomic diversity among woodlands and between years, we used species richness and ecological 

diversity based on the Hill numbers qD of order 0D and 1D, respectively. Additionally, PERMANOVA analysis were done 

to evaluate temporal differences in species composition. On the other hand, to address the differences in the functional 

diversity among woodlands within and between years, the functional richness, diversity, and redundancy indexes were 

calculated. Diversity metrics varied among woodland types over time, i.e., a drastic decline was recorded in 2021 in the 

riparian forest, which suggests different sensitivity of Mediterranean forests to climate change. Furthermore, the identity 

of species or species composition differed largely between sampling periods. Temporal changes in species composition 

are triggering profound changes in the functional traits and the ecosystem functioning. This study could shed a light on 

how climate change may impact on ecosystem services in Mediterranean forests. 

 

 

Monday 4th July, Room 4, 16:00h  
OC 040: Can the primary sex ratio explain the sex biased dispersal patterns of saproxylic 
beetles? 
S. Martínez-Pérez, E. Galante, E. Micó 
(1) Instituto de Investigación CIBIO (Centro Iberoamericano de la Biodiversidad). Universidad de Alicante. Ctra. San Vicente del Raspeig s/n. 03690, San Vicente del Raspeig, 
Alicante, Spain. 
 

Primary sex ratio and sex dispersal may evolve together, as according to inbreeding and kin competition theoretical 

hypothesis, the intensity of intraspecific competition depend on the sex ratio and dispersal patterns in the natal patch. 

Consequently, the costs and benefits of females and males’ dispersal may vary according to the sex ratio of the population. 

Despite the importance of dispersal for insect species survival, empirical studies on the main factors influencing dispersal 

patterns of most species are lacking. On this way, many studies analyse dispersal ability of the species but rarely the 

factors that influence it. Here, we analyse insect dispersal from a gender perspective going in deep in the influence of 

primary sex ratio on dispersal patterns. We selected saproxylic beetles–dead-wood dependent species–firstly, because 

they depend on microhabitats (i.e., dead wood and tree hollows) whose availability in space and time is limited in already 

fragmented forest habitats. Therefore, the dispersal of saproxylic beetles becomes particularly relevant to cope with the 

lack of connectivity between microhabitats. Secondly, by their functional importance, providing important ecosystem 

services related to dead wood decomposition, forest pest control and pollination. The study was carried out in 

Mediterranean forest located in 8 protected areas of the Iberian Peninsula dominated by Quercus species. Seven 

saproxylic species inhabiting tree hollows and belonging to three different families (Cetoniidae, Cerambycidae, and 

Elateridae) were selected to test the possible effect of primary sex ratio on sex-biased dispersal patterns. We obtained 

the primary sex ratio of each species using tree hollows emergence traps. The frequency of each sex in interception 

window traps and morphological dispersal traits such as wing loading were used to estimate the dispersal behaviour and 

dispersal ability of each sex. Moreover, we analysed the possible correlation between the sex ratio of species population 

and wing loading (as a surrogate of dispersal ability) to test the inbreeding and kin competition hypothesis. Our results 

showed differences in the dispersal ability and dispersal behaviour between species and sexes, often independent of the 

species population sex ratio. We conclude that studying dispersal from a gender perspective can improve forest 

management strategies to ensure species conservation, since species with male biased dispersal are assumed in a higher 

extinction risk than those with unbiased or female biased dispersal. 
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Monday 4th July, Room 4, 17:00h  
OC 041: Gene flow connectivity via insect pollination among remnant Ziziphus lotus 
populations in the semiarid southeast of the Iberian Peninsula  
Pedro J. Rey1,3, Ana González‐Robles1, Teresa Salido1, Antonio J. Manzaneda1, and Francisco Valera2. 
(1) Dept. Biología Animal, Biología Vegetal y Ecología. Universidad de Jaén. E‐23071 Jaén. Spain; (2) Estación Experimental de Zonas Áridas de Almería. CSIC. Almería; (3) 

Instituto Interuniversitario de Investigación del Sistema Tierra de Andalucía. E‐23071 Jaén. Spain. 
 

Natural habitats of semiarid south-eastern Spain are experiencing accelerated fragmentation and degradation due to 

urbanization and greenhouse agriculture since last 60 years. In particular, Ziziphus lotus arborescent scrubland is a habitat 

of priority interest for European directives since it is unique from this region of Europe and in most part of its range has 

been displaced to < 5% of their original extension. We characterized gene flow connectivity of Z. lotus through effective 

pollen dispersal across its range in south-eastern Spain. To this end, we surveyed and geolocalized ca. 11000 specimens 

throughout the whole region, complementing our data with geolocations in GBIF. Besides habitat loss and fragmentation, 

the remnant patches of this habitat suffer strong internal degradation increasing the distance between adults; hence we 

considered an aggregation buffer of 100 m to define Z. louts patches, meaning a minimum distance of 200 m between 

two nearest specimens belonging to different patches. This distance was defined on the basis of the typical flying distances 

of solitary bees, which rarely overpass 200 m from the nests and, together with honeybees, are major floral visitors of this 

species. To characterize pollen movement and gene flow we used own published SSR based information on mating, gene 

flow, pollen dispersal kernels and maximum effective dispersal distances from three populations located at the east, center 

and west part of the species range. These three areas have experienced very different levels of habitat loss and landscape 

degradation. With the information of each area, we used CONEFOR to model intra‐area patch connectivity. We further 

assessed connectivity across the whole region, identifying critical habitat fragments. We found fat‐tail dispersal kernels 

which were related with effective maximum pollen dispersal distances surprisingly high in all areas, being maximum in the 

best‐preserved central area (3810 m), and lesser at the more degraded eastern (2987) and western (2055) parts. Despite 

pollinators provide long distance pollen dispersal, we obtained low connectivity over the whole species range (PC = 0.17), 

meaning that only 17% of the area remains connected by gene flow by effective pollen dispersal. Connectivity was 

maximum (PC = 0.36) at the best‐preserved region formed by few large dense patches and many small patches 

desegregated through ample areas. In contrast, it was minimum at the eastern part (0.03) with few distant degraded 

patches (frequently single individuals), and intermediate in western part (0.25) where few small but relatively dense near 

patches remain in an urban matrix. Results warn about problems for future habitat regeneration and conservation, being 

critical in eastern area. Provided its value for pollen‐ mediated gene flow among patches and its stepping‐stone role 

between East and West side of the coastline, the area of Amoladeras‐Retamar‐Toyo was identified as the most critical 

for connectivity.  

 
 

Monday 4th July, Room 4, 17:15h  
OC 042: Remote sensing indicators to assess riparian vegetation and river ecosystem 
health 
G. Pace1,2, C. Gutiérrez-Cánovas4, R. Henriques3, C. Carvalho-Santos1,2, F. Cássio1,2, C. Pascoal1,2 
(1) Centre of Molecular and Environmental Biology (CBMA), Department of Biology, University of Minho, Braga, Portugal; (2) Institute of Science and Innovation for Bio-

Sustainability (IB-S), University of Minho, Braga, Portugal; (3) Department of Earth Sciences, University of Minho, Institute of Earth Sciences (ICT),Braga, Portugal; (4) Biological 
Invasions group. Department of Integrative Ecology. Doñana Biological Station (EBD-CSIC), Seville, Spain. 
 

Water and riparian managers need information about the entire river networks to quickly detect 'hotspots' of anthropogenic 

pressures and to assist their management strategies across large study areas. The pivotal role of riparian vegetation in 

regulating thermal regimes and inputs of light, nutrients and organic matter has made it a major target of stressor-

mitigation and conservation actions. However, due to the dendritic and extensive nature of river networks, field-based 

monitoring of local riparian conditions is expensive and time-consuming. Ongoing developments in remote sensing and 
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geographical information science offer an unparalleled opportunity to address this challenge. Nonetheless, there is still a 

limited understanding of the capacity of remote sensing variables to predict changes in local riparian and river conditions, 

urging for local calibration with in situ measurements. The aim of this study was to evaluate the capacity of remote sensing 

to detect impacts on quality elements commonly used in river biomonitoring: riparian vegetation, abiotic river condition 

and macrophyte biomass. Specifically, we used a multi-model inference approach based on linear regression models to: 

1) determine the capacity of remote sensing variables to predict riparian quality, maximum water temperature, 

concentration of dissolved nutrients in water and instream fine sediments; and 2) quantify the relative importance of remote 

sensing vs. local abiotic variables in driving spatiotemporal changes in macrophyte biomass (vascular plants and 

bryophytes). To do this, four remote sensing metrics were tested against field-work indicators in 50 stream reaches from 

four river basins across the Northwest of Portugal: i) the lateral riparian continuity at reach scale (riparian forest buffer 

width), ii) the riparian vegetation density at reach scale (Normalized Difference Vegetation Index, NDVI), and iv) the Land 

Use Intensification at both reach (LUI100m) and segment (LUI500m) scales. We found that the combination of remote 

sensing variables (riparian forest buffer width and the Land Use Index) had a strong ability to predict riparian vegetation 

quality and dissolved inorganic nitrogen concentrations. We also found that riparian density was able to predict changes 

in vascular plants biomass except for bryophytes. Our study provides a first evaluation of the capacity of satellite‐based 

indicators to assess riparian and river health, illustrating their utility to assist water and riparian management strategies 

across large study areas. 

 

 

Monday 4th July, Room 4, 17:30h  
OC 043: Evaluation of the epiphytic non-vascular diversity at the Ribera del Catllar 
(Pyrenees, NE Iberian Peninsula) 
Esteve Llop, Irati Sanz 
Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona. 
 

Six monitoring stations have been established in the hydrological basin of the Ribera del Catllar, located in the Eastern 

Pyrenees, NE Iberian Peninsula. The aim of the study was to evaluate the epiphytic non-vascular diversity of those 

localities, in order to establish the bases for future surveys and assess potentials changes. The methodology has followed 

the European standard protocol described in the EN- 16413, where a Lichen Diversity Value (LDV) is defined. The survey 

has shown a large heterogeneity on lichen species composition between examined forests, but not on the abundance of 

ecological functional groups. Birch and ash forests presented the highest species richness, whereas oak forests have 

shown the lowest values. When applying the Lichen Diversity Value, ash forests revealed the largest value. Oak forests 

on the other side, has shown a low LDV but a great bryophyte diversity together with an important ammount of 

cyanobacterial lichens. Based on LDV, ash forests classified as those with a natural type; however, they held the lichen 

communities with a large proportion of species tolerating high eutrophication levels, in addition to the abundance of 

species tolerating high levels of disturbance. On the other hand, birch forests have shown better natural conditions, based 

on high LDV values and low abundance of species tolerating high levels of eutrophication and disturbances, which 

highlights the importance of its conservation. 
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Monday 4th July, Room 4, 17:45h  
OC 044: The relationship between landscape and water physicochemical features 
through a multiscale approach in Araguaia river, in the brasilian biome Cerrado 
Clara Nina Rodrigues Nunes1, Cleber Nunes Kraus2, José Francisco Gonçalves Júnior1 
(1) Environmental sciences graduate program at University of Brasilia (UnB), Brazil; (2) Remote Sensing Division, National Institute for Space Research (INPE), Brazil. 

 

The landscape’s study in aquatic systems is the subject of discussions about the anthropic changes in these systems, but 

there is no consensus on which spatial scale is interesting or even how each scale reflects in water resources. On the 

other hand, it is already established that the physical-chemical characteristics (PC) of a water body show temporal 

information, but there is little about the spatial amplitude of their effect. It is also necessary to consider which area 

extension is relevant to differentiate the types of water such as rivers, tributaries and lakes. In this study, we relate the 

land cover with the PCs of the Araguaia River at different spatial scales (classification of ottobasins levels 4, 5 and 6), 

providing an understanding of the main characteristics for each of these perspectives. The Araguaia River is a tropical 

river with a large floodplain and most of its area in the Cerrado biome, in addition it has most of its watershed preserved 

and without anthropic changes during the river. Land cover was obtained from the MAPBIOMAS classification and PCs 

were collected in an expedition to the Araguaia River in January 2019. We analyzed 68 points - 18 in the main course, 38 

lakes in the floodplain and 12 points for the 5 tributaries. Each point collected in the field is related to the corresponding 

basin by hierarchical ottocoding at levels 4, 5 and 6. Through statistical analysis of clustering, Pearson's correlation and 

STATICO, it was possible to observe that for each spatial level considered there is a set of variables that become more 

relevant. At the lowest spatial level (6) the soil characteristics become more diffuse while at the highest spatial scale (4) 

it is possible to distinguish the influence of each land cover class. The most influential PCs in the dataset were: dissolved 

oxygen concentration, temperature, pH, electrical conductivity, Total Dissolved Solids and chlorophyll. On the smaller 

scale of work, there are PCs that stand out, while at level 4 there is a greater number of characteristics influencing the 

dispersion of data. Regarding the types of water bodies, the main channel differs from the others only at level 4, while at 

levels 5 and 6, the similarity between the 3 types gradually increases. That is, a spatial unit that aims at detailing the water 

features can opt for level 6 scales and those that aim to understand the landscape along with limnological features, it is 

suggested to seek a larger spatial scale also distinguishing the types of water. This information demonstrates that the 

definition of spatial sampling unit is dependent on the object of study. Consequently, the improvement of the sampling 

effort efficiency is established by identifying the best scale and best PC according to the focus. Finally, it is possible to 

suggest a similar approach for the adequacy of watershed management and monitoring studies. 

 
 

Tuesday 5th July, Room 4, 09:00h  
OC 045: Applicability of advanced molecular tools for river benthic diatom biomonitoring 
in shoutern Europe 
JA Villaescusa1, MJ Villena1, R González1, A Picazo2, A Papatheodoulou3, P Pissaridou4, M Vasquez4, R Trobajo5, D 

Mann5, V Gonçalves6 and A Camacho2 
(1) Laboratorios Tecnológicos de Levante S.L., Spain; (2) University of Valencia, Spain; (3) I.A.CO Environmental & Water Consultants, Cyprus 4Cyprus University of Technology, 
Cyprus; (5) IRTA, Spain; (6) Universidade das Açores, Portugal 

 

The use of bioindicators in river monitoring by morphological identification-based methods has been well developed during 

the last decades and implemented by European environmental agencies. Some organisms like periphyton, benthic 

macroinvertebrates and fish assemblages have been so far the most used indicators in river biomonitoring. However, 

during the last years, the use of molecular techniques based on high throughput sequencing (HTS) and DNA 

metabarcoding for river biomonitoring became a reliable and cheaper alternative method. Nevertheless, the application 

of these methods in southern Europe, in special the Mediterranean areas, include a very small number of studies applying 

these molecular techniques. In the framework of the European WATDIMON project, we present the results of DNA 

metabarcoding for benthic diatoms from rivers of the Ac ̧ores Islands, as well as from Spanish and Cypriot rivers as part 
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of a West-East Mediterranean gradient, covering four biogeographic regions (Macaronesian, Atlantic, Alpine and 

Mediterranean). Our results of the project show highly similar values of the IPS index when using traditional morphological 

and molecular approaches reinforcing the feasibility of the proposed molecular methods. However, some problems still 

need to be addressed prior its implementation as routine method. In some cases, the taxonomy of barcodes in databases 

is not accurate, the identification at species level shows discrepancies, or some barcodes are missing. Additionally, some 

problems arise for big-sized diatoms, that resulting in important discrepancies in relative abundance estimations, though 

this problem could be overcome with the application biovolume correction factors. This way, metabarcoding approaches 

using diatoms as bioindicators seems to display less problems for its use than other bioindicators like benthic 

macroinvertebrates, fish or macrophytes. The main reasons rely on aspects related to their small and homogeneous size 

(which simplifies the methodology) and a well stablished diatom barcode database (Diat.barcode), which in some cases 

includes more than 70% of the most important species used for biomonitoring. In comparison, for benthic 

macroinvertebrates, the database in Spain is really poor, with more than 60% of the species missing barcodes.  

 
 

Tuesday 5th July, Room 4, 09:15h  
OC 046: How spatial and local factors explain cryptic diversity in diatom species? Inputs 
from DNA metabarcoding and microscopy 
María Borrego-Ramos1,2, Frederic Rimet3, Eloy Bécares1,2, Pedro García4 and Saúl Blanco1,2 
(1) Diatom Lab, University of León, León, Spain; (2) Ecology Unit, Department of Biodiversity and Environmental Management, Faculty of Biological and Environmental Sciences, 
University of León, León, Spain; (3)  INRAE, UMR Carrtel, 75 av. de Corzent, FR74203 Thonon les Bains, France; (4) Genetic Unit, Department of Molecular Biology, Faculty 
of Biological and Environmental Sciences, University of León, León, Spain 

 

Mediterranean shallow ponds are very frequent lentic ecosystems in the Mediterranean region, being considered essential 

habitats for the maintenance of biodiversity, yet poorly studied. In these ecosystems, diatoms constitute an ideal group to 

study biodiversity and to understand the factors controlling its patterns. In this study, we analyze epiphytic diatom 

communities from 77 shallow ponds within the Duero River basin in the NW Spain. In each pond, samples were analyzed 

both with light microscopy and DNA metabarcoding. Simultaneously, physical parameters were measured in situ and 

water samples were taken to analyze nutrient levels. We sequenced a short barcode of rbcL with Illumina MiSeq to 

generate Amplicon Sequence Variants (ASVs) with DADA2 pipeline and assigned to taxon using Diat.Barcode barcoding 

library. Since diatom communities are generally accepted to be more strongly shaped by local drivers than spatial factors, 

we hypothesized if it is possible to explain intraspecific genetic diversity in terms of distance-decay patterns or whether 

local factors (physical or chemical parameters) are more important. Particularly, we explore the factors affecting the 

distribution of epiphytic diatom communities at a basin scale, focusing on one of the most frequent diatom species in the 

studied ponds: we selected ASVs assigned to Achnanthidium minutissimum. Canonical Correspondence Analysis (CCA) 

was performed to assess the relationship between these sequences and environmental parameters. As a result, pH, 

dissolved oxygen and ammonium were the variables that most influenced the distribution of this species. Finally, to explore 

the variability explained by physical, chemical or geographical variables, a variance partitioning analysis indicate that 

geographic distance is the main driver of the occurrence of genetic variants within A. minutissimum. Therefore, processes 

related to spatial scales might be the main predictors controlling the genetic diversity of diatom assemblages in the studied 

Mediterranean shallow ponds. However, geographical and chemical parameters did not show any phylogenetic signal. 
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Tuesday 5th July, Room 4, 09:30h  
OC 047: Canyoning impact on rivers of protected areas: A case of study in Sierra y 
Cañones de Guara Natural Park (Huesca) 
 Mota-Echeandía, Diego1, López-Flores, Rocío1; Gaspar-Girón, Mario1 y Guzmán, David2 
(1) Grupo de investigación en Restauración ecológica, IUCA. Departamento de Ciencias Agrarias y del Medio Rural, Escuela Politécnica Superior. Universidad de Zaragoza; 

(2) Departamento de Agricultura, Ganadería y Medio Ambiente, Gobierno de Aragón 
 

Nature tourism has become increasingly popular in the last years. While it boosts socioeconomic and population growth 

in rural regions, it also has a detrimental impact in well preserved areas thus, contributing to the environmental global 

change. Among outdoor activities, one of the less studied ones is canyoning (or canyoneering), which consists in 

descending natural canyons by using climbing techniques. In Europe, one of its hotspots is the Sierra y Cañones de Guara 

Natural Park in Aragon (Spain). This study aims to assess the impact caused by the trampling associated to canyoning 

on the benthic community by studying seven different canyons. This study represents the very first attempt to evaluate 

the effects of this leisure activity on the stream ecology in Europe. Samplings were taken, distinguishing between trampled 

and unaltered sites and data was used for the calculation of several biological indexes. Univariate and multivariable 

analysis allowed to determine the importance of both canyon features and trampling effect on benthic community structure, 

functionality, and ecological status. Results robustly showed an impact of canyoning on several ecological indexes such 

as invertebrate abundance, richness, taxonomic diversity, and benthic chlorophyll-a concentration. Moreover, high 

differences between altered and unaltered community composition were observed. Canyoning led to a loss of the structure 

complexity and to the dominance of the same few resistant taxonomical families, regardless of the characteristics of 

stream studied. 

 
 

Tuesday 5th July, Room 4, 09:45h  
OC 048: Cumulative effects of canyoning sport over a decade and resilience of the 
benthic community in the Formiga river, Sierra y Cañones de Guara Natural Park 
López-Flores, Rocío1; Mota-Echeandía, Diego1 y Guzmán, David2 
(1) Grupo de investigación en Restauración ecológica, IUCA. Departamento de Ciencias Agrarias y del Medio Rural, Escuela Politécnica Superior. Universidad de Zaragoza; 
(2) Departamento de Agricultura, Ganadería y Medio Ambiente, Gobierno de Aragón 
 

Canyoning consists of descending natural canyons by using different techniques and its impact in the benthonic 

community has been rarely studied. In Europe, one of the main hotspots is the Sierra y Cañones de Guara Natural Park 

in Aragon (Spain). The Formiga river is one of the most frequented canyons in the park with around 20.000 descents per 

year (40 persons/hour). This study had two aims. First, to evaluate the impact of the canyoning practice on the benthic 

community in the Formiga river during the last decade (2013-2021). And second, determine the resilience and recover 

capacity of the community after the perturbation associated to canyoning practice. To that aim, we hypothesize that 

biological indexes would reflect the accumulated impact through the decade, since no time to recover the community is 

provided at the end of the season before the flooding period. Macroinvertebrates and periphyton samplings were taken, 

distinguishing between affected (trampled) and control sites, at the beginning (May) and at the end (September) of the 

canyoning season. Moreover, an experiment was designed in which the trampling on the river was simulated and after 

the perturbation, the community was followed for two months. Results showed a loss of taxonomic diversity over the years 

in affected sites. This decrease was maintained year after year in the trampled areas. Moreover, an increase in the 

EPT:OCH ratio was also detected throughout the summer in the altered sites, suggesting that canyoning acts as limitation 

on the community complexity that maintains it in the initial states of the seasonal succession.  Regarding the experiment, 

the benthic community needed one month to recover the composition, but more than two to recover its structure and 

functionality. 
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Tuesday 5th July, Room 4, 10:30h  
OC 049: Temporal variability and life-cycle seasonality affect stream macroinvertebrates 
and biotic metrics in Chilean streams 
Pablo Fierro1, Claudio Valdovinos2, Sara Montiel1 
(1) Instituto de Ciencias Marinas y Limnológicas, Universidad Austral de Chile, Valdivia, Chile; (2) Centro EULA, Universidad de Concepción, Concepción, Chile. 

 

Seasonal changes in macroinvertebrates assemblages are related to life history of each species, including water 

temperature, light, flow, among others, influencing their abundances and richness in streams. If these changes are poorly 

understood, they can be confused with the effects associated with anthropogenic pressures, and thus potentially confound 

bioassessments. In this study macroinvertebrates from four forest stream (two different ecoregions) in central and south 

Chile were sampled monthly from January to December 2020 to assess the temporal variability in assemblage structure 

in macroinvertebrate richness and abundance and determine the degree to which natural seasonal changes influenced 

stream condition through biotic index interpretations. Some taxa demonstrated marked seasonality, being very abundant 

in some months and decreasing in following months. For example, among the EPT taxa (recognized as the most sensitive 

taxa to pollution), the stonefly nymphs Antarctoperla michaelseni were more abundant in winter months (June, July, 

August), and the mayfly nymphs Andesiops torrens and Andesiops peruvianus were more abundant in spring-summer 

months. Additionally, higher taxa richness and abundances were finding in summer months (low flow period) that in winter 

(high flow period) for the four streams. This variation in richness-abundance influences the EPT index. Our findings 

indicate that natural monthly variability in macroinvertebrate assemblage influence the scores of biological indices (Family 

biotic index, Biological monitoring working party index, ranging across different water quality classes). Diversity index and 

evenness values also varied largely throughout the year. It is not possible to make a rapid assessment of stream condition 

trough of unadjusted biological indicator any time of the year, because natural variation of indices in the year, therefore 

we recommend thar natural stream variability be accounted in biomonitoring programs. Our results of temporal variability 

in macroinvertebrate assemblages in the four unperturbed streams can considerably contribute to the creation and 

validation of new indices, and to bioassessment protocols (focused on field, laboratory, and seasons).  

 
 

Tuesday 5th July, Room 4, 10:45h  
OC 050: Natural swimming holes, at the crossroad between conservation and recreation 
Acuña V.1,2, Auró M.1,2, Campillo V.1,2, Petrovic M.1,3, Pueyo J.1,2, Freixa A.1,2 
(1) Catalan Institute for Water Research (ICRA). Carrer Emili Grahit 101, 17003 Girona (Spain); (2) University of Girona. Plaça de Sant Domènec 3, 17004 Girona (Spain); (3)  
Catalan Institution for Research and Advanced Studies (ICREA), Passeig Lluis 
Companys 232, 08010 Barcelona (Spain). 

 

Natural swimming holes (NSH) are geomorphological river features or units, commonly composed of a waterfall and its 

associated plunge scour pool. In Mediterranean and other semi-arid climates where most of the river network is temporary, 

these NSH might be the only habitats with water throughout the year, thus becoming refugia for freshwater biota and 

playing a key conservation role for river ecosystems. However, human crowds also gather in NSH during the warm 

season, as they offer unique recreation opportunities. Both services opportunities for recreation and biodiversity 

conservation have peacefully co-occurred for a long time, but social media and COVID-19 have enhanced an increasingly 

clustered recreation in natural spots such as NSH near populated areas. Within this context, over-visitation might lead to 

impacts on NSH, with likely implications on freshwater biodiversity. Given this background, our goal was to analyze the 

drivers of recreation in NSH, assess the relationship between visitation and water quality and biodiversity, and to develop 

a method to determine the carrying capacity (i.e. number of visitors per day) of each NSH; thus allowing local or regional 

policy-makers to define visitation caps to limit the harmful side of nature recreation while ensuring the long-term benefits 

of recreation.To achieve these goals, we selected 9 NSH in a Mediterranean area in NE Iberian Peninsula, where we 

assessed the drivers of recreation, as well as the impact of recreational activities in terms of water chemistry 

(concentrations of DOC, NH4+, Caffeine and solar filter EHMC) and bacterial benthic biodiversity upstream and 

downstream of each NSH. Results indicate that recreation was driven by the dimensions of the NSH and their associated 



 

 

73 

73 

river flow. Caffeine and the solar filter EHMC increased proportionally to the number of visitors, and it was possible to 

estimate a coefficient of pollutant generation per capita; whereas DOC and NH4+ were influenced by recreation as well 

as intrinsic natural biogeochemical processes within the NSH. Bacterial community richness was influenced by the water 

quality, as richness decreased at increasing DOC. Likewise, recreational activity (estimated from social media as 

popularity index) impacted the bacterial community composition. This impact was however not linearly related with 

visitation, but showed a power relationship, so that the impact increased only to medium visitation rates. Considering the 

observed changes in water quality and bacterial biodiversity, we outline a method to estimate an adaptive carrying capacity 

depending on river flow conditions and upstream water quality. Finally, our study showed for the first time, the importance 

of determining the carrying capacity for the conservation of NSH 

 
 

Tuesday 5th July, Room 4, 11:00h  
OC 051: Applicability of DNA-based macroinvertebrate identification in the IBMWP index 
for ecological status assessment. Strengthens and issues to be solved for routine Iberian 
biomonitoring national programs 
Raquel González1,2, Antonio Picazo 2, A., Juan Antonio Villaescusa1, Ana M. Pujante1 & Antonio Camacho2 
(1) Laboratorios Tecnológicos de Levante, Valencia, Spain; (2) Cavanilles Institute of Biodiversity and Evolutionary Biology, University of Valencia, Spain 
 

Morphology-based identifications are currently used for biodiversity assessments and biomonitoring of freshwater 

ecosystems. However, up to date molecular tools can provide a much higher taxonomic resolution and better community 

structure data, to overcome well-known limitations of conventional approaches such as being time- consuming and prone 

to misidentifications. Despite its future potential to fulfil the European Water Framework Directive (WFD), important 

challenges must be previously tackled mainly regarding the lack of coverage for problematic taxa. For that purpose, a 

study was carried out by using a benthic macroinvertebrate “mock community” previously identified by a morpho-

taxonomic approach. This mock community was also representative, both in taxa presence and relative abundance, of a 

natural Mediterranean river community (R-T09 river type, according to the RD 817/2015). Additionally, benthic 

macroinvertebrates samples from other river types were collected in spring 2020 at 11 sites across Ebro Basin (Spain) as 

part of an official national stream monitoring program. These were further included in the study. The mitochondrial gene 

for the cytochrome-c oxidase subunit I (COI) was used for DNA barcoding. We hypothesized that both the 

macroinvertebrate community structure as well as the results of ecological status assessment obtained from 

metabarcoding on macroinvertebrates could be comparable to those obtained using the conventional morpho-taxonomical 

approach. Our results show concerns about databases and, more specifically, on the incompleteness of the reference 

database for Iberian rivers and the high level of endemicity for some Iberian taxa. Other important issue to be tackled is 

the amplification success and scarce recovery of endemic Iberian taxa. Some EPT were not recovered, mainly Trichoptera 

and Plecoptera, potentially due to morphological misidentification, the lack of barcode sequences or conflicting taxonomic 

information in reference databases. Moreover, Mollusca are likely to be less recovered by molecular techniques because 

of their hard shell, PCR-inhibiting substances and/or amplification efficiency.  

 

 

Tuesday 5th July, Room 4, 11:15h  
OC 052: Zooplankton diversity across land use and hydroperiod gradients in 
Mediterranean ponds: preliminary results from the PONDERFUL project 
Rincon-Palau K1, Cuenca-Cambronero M1, Badosa A1, Anton-Pardo M2, Boix D2, Brucet S1,3 
(1) Aquatic Ecology Group, University of Vic, Central University of Catalonia, Vic, Catalonia, Spain; (2) GRECO, Institute of Aquatic Ecology, Faculty of Sciences, University of 

Girona, Campus 7 Montilivi, 17071 Girona, Spain; (3) Catalan Institution for Research and Advanced Studies (ICREA), 08010 Barcelona, Spain 
 

There is increased recognition of the role of ponds in biodiversity conservation, landscape connectivity, and the multiple 

services they deliver. Nevertheless, ponds, and particularly those in the Mediterranean region, have been understudied 
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compared to large water bodies. In line with this, PONDERFUL (Pond Ecosystems for Resilient Future Landscape) is a 

multidisciplinary EU Horizon 2020 project whose main aim is to investigate the role of ponds and pondscapes in mitigating 

and adapting to climate change, protecting biodiversity, and delivering ecosystems services. Here, I outline the preliminary 

results on the diversity and spatial variation of zooplankton community (rotifers, cladocerans, and copepods) in 18 

Mediterranean ponds belonging to three pondscapes (network of ponds) in Catalunya, Spain. The ponds were sampled 

in spring 2021 along a gradient of land- use impact and hydroperiod. In this presentation, I will show how zooplankton 

diversity changes across a gradient of land-use impact and how it differs between permanent and temporary ponds. The 

results obtained will shed light on the effects of changes in land use and hydroperiod on the aquatic diversity of ponds in 

the Mediterranean region.  

 

 

Tuesday 5th July, Room 4, 15:15h  
OC 053: Size spectra and size diversity as ecological indicators of river fish 
communities: a review of recent studies 
Lluís Benejam1, Ignasi Arranz1,2, Mireia Bartrons1, Carmen García-Comas1,3, Mariana Meerhoff4,5, Rafael Miranda6, 

Franco Teixeira-de Mello4, Ibon Tobes6,7, Sandra Brucet1,8 
(1) University of Vic-Central University of Catalonia, Spain 2 Université de Toulouse, France; (3) Institut de Ciències del Mar-CSIC, Spain; (4) Universidad de la República, 
Uruguay; (5) Aarhus University, Denmark; (6) University of Navarra, Spain; (7) Universidad Tecnológica Indoamérica, Ecuador; (8) Catalan Institution for Research and Advanced 
Studies (ICREA), Spain 

 

Body size is a fundamental attribute of organisms because many physiological rates are size-dependent. Body size also 

determines ecological structures and processes including population abundance, predator-prey interactions and the 

resilience capacity of the food webs. Thus, the natural variations in community size structure can potentially have profound 

effects on ecosystem functioning. Most of the empirical studies about the size structure of aquatic communities have 

focused on marine ecosystems, but more recently on lentic ecosystems. Studies about the community size structure in 

rivers are scarce and mainly focus on simple size- related variables such as the mean or maximum length of organisms. 

Thus, there is still great potential to test the use of other size-related variables (i.e., size spectra, size diversity) as 

ecological indicators of river fish communities. The abundance size spectrum describes the log-log relationship between 

body size and abundance, typically with abundance summed within size bins of geometric series of two. The size diversity 

integrates the amplitude of the size range and the evenness across size in the same way as the Shannon species diversity 

integrates the number of species and their relative abundance. We have recently conducted several projects to test the 

main drivers shaping these size-related variables on fish communities in rivers and streams. In the Andes (Peru and 

Colombia) we identified systematic changes of the fish size structure along the altitudinal gradient on streams with pristine 

conditions. In subtropical streams (Uruguay) we detected that fish size community structure changed along a gradient of 

land uses, from more anthropogenic disturbed basins (i.e., the dominance of urban and agricultural land use) to more 

pristine stream basins (i.e., the dominance of rangelands). In Mediterranean streams (Spain) we also showed that the 

size structure of fish community consistently responded to the local water conditions and the presence of non-native fish 

species on rivers. In the overall of the three projects, we also provided evidence that the size structure could be an 

alternative or complementary approach to traditional taxonomic metrics of ecological assessment. In this presentation we 

will summarize the main results of this research to highlight that the fish size structure can be an effective ecological 

indicator to evaluate changes in fish community structure in freshwater ecosystems and to help identify the integrity status 

of the ecosystem in the context of anthropogenic impacts.  
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P016: Contribution to the definition of the Ecological Connectivity System in Mainland 
Portugal within PNPOT scope  
Fátima Bacharel1, Ana Luísa Gomes1 & Paulo Machado1 
(1) Direção-Geral do Território (DGT)  
 

The National Spatial Planning Policy Program (PNPOT) considers the Connectivity System, that includes ecological 

connectivity, as one of the fundamental territorial systems. A set of indicators developed for evaluating the effects of the 

PNPOT implementation, provide relevant information on monitoring and evaluation the territorial dynamics and support 

the Spatial Planning State Report (REOT), the tool for evaluating PNPOT execution. In this context, as a contribution to 

the Ecological Connectivity System were identified three types of ecological corridors with different characteristics: 1) 

Humid corridors established through the hydrographic network and associated with riparian systems, that includes 

habitats of the marginal zones of rivers and lakes, being a system that interconnects terrestrial and aquatic systems. 

These are preferential areas for the existence and maintenance of high biodiversity and suitable zones for species 

movement, also important areas for water cycle protection; 2) Mountain corridors formed at the ridge of the main mountain 

areas with special characteristics suitable as refuge and movement of key species, important for maintaining the natural 

ecosystems equilibrium and for air circulation and water cycle; 3) Coastal corridors along coastal and estuarine zones to 

protect coastal ecosystems biodiversity and the Sea-Land interconnection. This system of ecological connectivity 

represents an integrated reading of territory macrostructure, which provides the necessary coherence for the adaptation 

to other scales, namely the regional scale and local scale. To find out about the coverage density and to monitor the 

dynamics of these connectivity corridors, two types of indicators were developed (available on-line at the OTU 

Observatory); quantification indicators as area percentage of corridors in each municipality and quality indicators in terms 

of ecological functions performance, through the evolution of impermeable territories within the corridors.These 

methodology for ecological corridors definition is in line with the strategic orientation proposed in the Ecological 

Connectivity System for Mainland Portugal, legally consolidated by the Legal Regime of Territorial Management 

Instruments, as well as by the restriction of public utility established by the National Ecological Reserve (REN), in the way 

that this corridors network can be considered as a biophysical structure that integrates areas of high value and ecological 

sensitivity. This approach is in line with the European Biodiversity Strategy 2030, which determines to protect at least 30% 

of the EU's land and sea surface, incorporating ecological corridors that contribute to the construction of a coherent and 

resilient trans-European conservation network, which guarantees the interconnection and continuity in the bordering 

territories. In this case the connection between Portugal and Spain, in accordance with the environmental requirements 

of both countries. 
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P017: LIFE CONNECT RICOTI: Improving structural and assisted connectivity of Dupont’s 
lark (Chersophilus duponti) in Spain  

Ana M. C. Santos1, 2, Margarita Reverter1, Adrián Barrero1, 2, Gerard Bota3, Isabel Castro-Parga1, 2, David Giralt3, Israel 

Hervás1, 2, Helena Navalpotro3, Pedro Sáez-Gómez1, 2, Ana Santos-Torres1,2 & Juan Traba1, 2  

 

(1) Terrestrial Ecology Group (TEG-UAM), Departamento de Ecología, Universidad Autónoma de Madrid, Madrid, Spain ; (2) Centro de Investigación en Biodiversidad y Cambio 
Global (CIBC-UAM), Universidad Autónoma de Madrid, Madrid, Spain; (3) Landscape Dynamics and Biodiversity Programme, Forest Science and Technology Center of 
Catalonia (CTFC), Solsona, Catalonia, Spain  
 

The Dupont’s lark Chersophilus duponti is a small lark, being the Spanish population its sole presence in Europe. This 

population is composed by around 3800 males, though male-biased sex ratio dramatically reduces the effective population 

size. The distribution range in Spain is app. 1315 km2, being the individuals fragmented over 23 populations and 100 

subpopulations. Core subpopulations (Iberian System-Ebro Valley), though in decline, still present relatively good 

conservation status, while marginal areas present extremely high risk of extinction. Isolation is the main driver of risk, 

since natural steppes are dispersed, fragmented and immersed in an inhospitable matrix. Dupont’s lark is included in 

Annex I of the Birds Directive and in the list of priority birds. In Spain is listed as “Endangered”, and a request for relisting 

to “Endangered” is underway. Recent data points to a metapopulation behaviour with relatively independent 

subpopulations presenting their own extinction probabilities, and dispersive movements connecting them. There is 

evidence of recolonization events of previously extinct nuclei. Despite some previous results, genetic structuration of the 

Iberian population seems to be still low, indicating the existence of gene flow between some subpopulations. Recent 

works highlighted the role of extensive sheep grazing in the maintenance of the Spanish population, through effects on 

vegetation structure and by providing droppings that feed beetles, which are a relevant part of the Dupont’s lark diet. This 

relationship between larks and sheep made the first extremely vulnerable to extensive grazing abandonment and land 

use changes. We present LIFE CONNECT RICOTI, a project that started in September 2021, with the main goal of 

improving the conservation status of the Iberian metapopulation of this species, by increasing its structural and functional 

connectivity, and acting on several key subpopulations. This will be addressed attending to two main lines of action: i) 

increasing high quality habitat for the species (structural connectivity) in three Spanish regions; and ii) reinforcing high 

extinction risk subpopulations with wild animals from donor localities. Assisted connectivity will be addressed through 

reintroduction/population reinforcements in already extinct localities, in those that are extant but present high risk of 

extinction, and/or in main contributor areas to overall connectivity. Increasing high quality habitat will allow to expand a 

fragmented semi-natural singular habitat, of high conservation interest, which holds Dupont’s lark and other bird species. 

Connecting source and destination localities will delay local extinction in marginal subpopulations, while not affecting 

persistence of donor subpopulations and the whole metapopulation. Both strategies (habitat restoration plus translocation) 

would contribute to halt the decline of the species and establish a framework for future nationwide conservation efforts.  

 

 

P018: What can eDNA from pinecones tell us about squirrels? 
Caroliny Alves1, Ana Lino1, Joana Fernandes1, Rita Gomes Rocha2, Carlos Fonseca1,3 & Eduardo Ferreira1 
(1) Departamento de Biologia & CESAM, Universidade de Aveiro, Campus Universitário de Santiago, 3810-193, Aveiro; (2) CIBIO/InBIO, Centro de Investigação em 
Biodiversidade e Recursos Genéticos, Universidade do Porto, Campus de Vairão, 4485-661, Vairão, Portugal; (3) ForestWISE – Laboratório Colaborativo para a Gestão 
Integrada da Floresta e do Fogo, Quinta de Prados, 5001-801 Vila Real, Portugal. 

 

Genetic non-invasive sampling (gNIS) and the use of environmental DNA (eDNA) are powerful and well-established tools 

in ecological studies, wildlife and biodiversity monitoring or environmental surveillance. Non-invasive methods are 

especially important for elusive or rare species, or for those particularly difficult to capture or handle. While community or 

multi-species eDNA can be collected from soil or water samples, DNA from a given species can be targeted by sampling 

specific signs of presence or naturally shedding tissues. Scats, hairs or feathers are commonly used for gNIS, in the 

context of ecological research or wildlife management and conservation. Genetic sampling of scats can even be useful 

for the study of diet, parasites and pathogens. Some species may produce characteristic signs, namely as result of their 

feeding activity. This is the case of many rodents and, particularly, squirrels. Most squirrel species feed on seeds, nuts 
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and fruits. The red squirrel (Sciurus vulgaris) feeds on the seeds of Pinus trees, discarding chewed cones with a unique 

pattern. We hypothesized that, given the feeding behaviour of these squirrels, we would be able to retrieve enough eDNA 

for amplifying, sequencing or genotyping red squirrel DNA in freshly discarded cones. This eDNA would be useful for 

studying and monitoring red squirrels, particularly given the challenges associated with capturing and handling this 

species. We aimed to: (i) develop and test a method for retrieving red squirrel DNA from pinecones; (ii) assess the amount 

and quality of the obtained DNA and its usefulness for ecological studies and monitoring; (iii) assess if this method could 

also be used for surveying pathogens and be useful on health surveillance. We sampled chewed pinecones from three 

different locations, targeting the freshest cones available (unknown age). We additionally cleaned chewed pinecones from 

two areas, that were being used by the red squirrel, and collected a set of cones chewed within less than 24 hours. We 

compared the quality and amount of eDNA isolated from cones and from squirrel tissue samples by sequencing one 

mitochondrial gene (mtDNA) and genotyping a set of nuclear microsatellite loci. We also attempted to amplify a sequence 

of squirrel adenovirus (AdV) hexon. Squirrel eDNA isolated from the cones was present in lower amounts than in tissue 

samples, but we were able to retrieve good quality mtDNA from about 90% of the sampled cones. Squirrel nuclear DNA 

was recovered in a much lower amount and number of samples. We were able to amplify a DNA fragment, using the AdV 

hexon primers, in a very small number of samples, but we were not able to sequence the amplified fragment. Additional 

tests are currently being conducted but first results suggest that the method is potentially relevant for the surveying and 

monitoring red squirrel populations in pine-dominated forests and may be applied to other contexts, where squirrel species 

feed upon pinecones. 

 
 
P019: Seasonal dynamics of ground-dwelling anuran and lizard communities in a 
vegetation gradient of the Cerrado 
Rafael Batista de Mendonça1, Eduardo Ferreira1, Amadeu Soares1, Guarino Colli2 & Felipe Ribas3 
(1) Departamento de Biologia & CESAM, Universidade de Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) Departmento de Zoologia, Universidade de 
Brasília, Brasília, DF 70910-900, Brazil; (3) Centro Interdisciplinar de Investigação Marinha e Ambiental, 4450-208 Matosinhos, Portugal 

 

The Cerrado is the second largest neotropical biome and is likely the most biodiverse tropical savanna, harboring a high 

level of endemism. The Cerrado occupies most of the Central Brazilian Plateau and, in the last decades, has lost half of 

its natural habitats to agribusiness. If the current model of agricultural exploitation is maintained, the biome is expected to 

disappear by 2030. Additionally, large tracts of the Cerrado lack baseline studies and inventories, which are essential to 

inform conservation policies. Due to the strong seasonality and habitat heterogeneity, animal communities of Cerrado are 

expected to be highly diverse and adapted to different ecological niches. We assessed the spatio-temporal dynamics of 

anurans and lizards for 11 months along a Cerrado vegetation gradient comprising four vegetation physiognomies: 

savanna grassland (campo sujo), savanna woodland (cerrado sensu stricto), riparian forest vegetation (mata de galeria), 

and tabocal (Guadua sp. monospecific stands). We used 49 stations of pitfall traps with drift fences forming a linear 

transect across the four physiognomies. We recorded 1345 specimens, 480 anurans (30%) and 937 lizards (70%), and 

representing 15 anuran and 14 lizard species, with six species classified as endemic to this biome. 

Anuran species richness (rarefied) was highest in the campo sujo (9 species), while lizard richness peaked in the tabocal 

(6). However, the highest number of lizard species occurred in cerrado sensu stricto (14), and the highest number of 

anuran species occurred in campo sujo (12). As expected in a region with a long dry season, seasonal variation influenced 

more intensely the anuran species, and 89% of the individuals were recorded in the rainy season, whereas lizard captures 

were more balanced between seasons. In general, anuran and lizard communities appear to shift their local distribution 

along the vegetation gradient, according to the passing of the seasons. Despite occasional affinities with specific 

microhabitats or vegetation types, most species can move between physiognomies, reinforcing the importance of 

conserving Cerrado as a whole, considering its landscape heterogeneity. 
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P020: Icthiological fauna as an indicator of hydromorphological alterations: development 
of a multimetric fish index (IMP)  
José Enrique Larios López1, Julio Miguel Luzón Ortega1 & Jesús Díez Castro1  
(1) Department of Aquatic Ecology, Dnota medio ambiente  

 

Although there is no index for the evaluation of fish as a bio-indicator in the RD 817/2015, in Spain EFI+ is applied to 

calculate Ecological Status, despite the existing debate on its sensitivity to hydromorphological alterations, a pressure to 

which fish should respond (sensu RD 871/2015). In this work, a Multimetric Fish Index (IMP) is developed, based on the 

criteria the Water Framework Directive defines for the establishment of the Ecological Status: (a) species composition 

and abundance, (b) sensitive species and (c) age structure. For its development, the "Hydromorphological 

Characterization Protocol" (M-R-HMF-2015) has been taken into account. The IMP consists of 4 metrics: (1) Iberian Fish 

Species Composition Index (ICEPI), which considers the number of species present in the water body; (2) Iberian Fish 

Sensitivity Index (ISPI), which establishes a value of sensitivity to hydromorphological alterations defined in the M-R-HMF-

2015 protocol; (3) Iberian Fish Structure Index (IEPI), which assesses the age classes of fish populations; (4) Iberian Fish 

Representative Species Index (IERPI), which considers the abundance of representative species in the hydrographic 

basin. In this work, both IMP and EFI+ are calculated in 78 and 31 masses of the Guadiana and Segura basins, 

respectively, and correlations are made between both indices and the hydromorphological index obtained from them. In 

both basins, the IMP showed moderate (R>0.50) and significant (p-value<0.05) correlations, while for EFI+ correlations 

were weak (R<0.50) and not very significant (p-value>0,1). These results show the greater sensitivity of the IMP to 

hydromorphological alterations and the improvement that its application would entail in the evaluation of the Ecological 

State, at least in these two hydrographic basins. 

 
 

P021: Effects of the spatial structure of the Guadalete basin dam network on the presence 
and dispersal of invasive alien fish species  
Lourdes Encina1, Amadora Rodríguez-Ruiz1, Carlos Granado-Lorencio1, Carlos Orduna2 

(1) Departamento de Biología Vegetal y Ecología, Universidad de Sevilla, Sevilla, Spain; (2) EcoFishUS Research S.L.L., Sevilla, Spain.  
 

The Iberian Peninsula, considered as a hot spot of natural biodiversity within the freshwater fish fauna due to its high 

number of endemisms, it has become a hot spot for the introduction of exotic species. Nowadays, our river basins are an 

example of colonization by invasive alien species. Most of these introductions have taken place in reservoirs. This means, 

invasive alien species and damming, two of the most impacting alterations in freshwater ecosystems, are strongly linked. 

In reservoirs, exotic species tend to dominate the new fish communities that are generated and disperse downstream or 

upstream of these habitats depending on their permeability to movements for the different species. The connectivity of 

the reservoir with the section where it is located will facilitate or prevent the dispersion of exotic species, thus its location 

in space and the existence of structural barriers have a great influence on these processes. Currently there are not enough 

studies to accurately assess the effect of the basin's reservoirs and their spatial distribution on the expansion of invasive 

alien species and the decline of native fauna. The results presented are a first advance of a large-scale project whose 

main objective is to respond to this lack of empirical evidence of the effect of dams in a basin on the presence and 

dispersion of exotic species, vital for conservation and management of our river ecosystems and their biodiversity.  The 

starting hypothesis is that the spatial distribution of the reservoirs, their size, morphology and age, together with the spatial 

structure of the fragmented sections it generates, are factors related to the composition, diversity, abundance and spread 

of exotic species in the basin. The study was carried out in the Guadalete river basin (Cádiz). Variation in fish 

assemblages’ structure was partitioning between environmental and spatial predictors. Principal Coordinates of 

Neighborhood Matrix (PCNM) and Variation Partitioning Analyses (VP) were used. The results indicate that it is possible 

to identify spatial patterns for the number and abundance of non-native species in the basin, related to the proximity 

between the reservoirs (as the focus of introduction), the proximity to population areas, the size of the reservoirs and its 

age, the situation within the basin of the fragmented section, its size and the number of reservoirs that affect it. 
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P022: Functional diversity of macroinvertebrate communities in River Nature Reserves of 
Spain 

Manuel Jesús López-Rodríguez1, Jesús Díez Castro2, Alejandra Tierno Cinque2, Julio Luzón-Ortega2 & José Manuel 

Tierno de Figueroa3 
(1) Departamento de Ecología, Universidad de Granada, Spain; (2) Área de Ecología Acuática, Departamento de Inspección y Control, Dnota, Spain; (3) Departamento de 

Zoología, Universidad de Granada, Spain 
 

Stream and river ecosystems are environments that are suffering many human impacts in the Anthropocene. Since the 

Water Framework Directive (WFD), great efforts are made to monitor, conserve and restore this media. River Nature 

Reserves (RNR) are a relatively recent figure of nature protection of the Spanish legislation under which particular reaches 

of rivers with scarce anthropogenic perturbances and pressures are classified, which have a good or high ecological 

status within the standards of the WFD. In this work we analyse both taxonomical and functional diversity of 145 

macroinvertebrate biocoenosis of different stream reaches from 128 out of 135 legally declared RNRs in Spain, located 

in ten different basins of the Spanish Iberian Peninsula and representing several river typologies. Taxonomical diversity 

is analysed using the complement of Simpson’s index (1-D) and the Shannon-Wiener index (S-W). Community weighted 

mean (CWM) trait value is obtained for each category within each trait considering all the studied RNR together. Functional 

diversity is assessed using functional richness (FRic), functional evenness (FEve), functional divergence (FDiv), functional 

dispersion (FDis) and Rao´s quadratic entropy (Rao), together with the number of taxa (S). Rao is also employed to 

partition diversity (alpha and beta) both taxonomical and functional. Taxonomical diversity is overall high (mean S-W 

index=2.1; mean 1-D=0.78), with some exceptions in particular RNR. CMW trait values highlight that macroinvertebrate 

fauna inhabiting these RNR may be particularly sensitive to perturbations, as traits to cope with adverse conditions are 

relatively infrequent. Values of functional diversity (both richness, evenness and divergence) seem to support this 

conclusion. Finally, diversity partitioning using Rao shows that, from a taxonomical point of view, alpha and beta diversities 

are relatively high, around 50% in proportion (in equivalent numbers), but functionally, alpha diversity is very high and 

beta diversity is less than 10%. This means that, from a functional point of view, macroinvertebrate biocoenosis from the 

studied RNRs are very diverse within each reach, and that they do not differ greatly in the analysed traits. Our results 

support the need of monitoring and keep on protecting these particular reaches due to the sensitivity of their 

macroinvertebrate biocoenosis, which may not be able to recover after certain kinds of perturbations.  
 

 

P023: A new river typology for the Iberian Peninsula: rivers of the iberian pyrite belt  
Jesús Díez Castro1, Romina Álvarez Troncoso2, Yaiza Luque Martínez3, José Enrique Larios López1 & Julio Miguel 

Luzón Ortega1  
(1) Department of Aquatic Ecology, Dnota medio ambiente; (2) Department of Ecology and Animal Biology, University of Vigo; (3) G.Plan.Gest.Hidrica. Grupo Tragsa - SEPI  
 

According to the RD 817/2015, there are no reference conditions or boundary values for most of the quality elements of 

the Ecological Status for R-T19 (Río Tinto) and R-T19bis (Río Odiel) typologies. Both typologies, located in the southwest 

of the Iberian Peninsula, are characterized by acidic pH and high concentrations of metals, which are attributable to an 

anthropogenic alteration called Acid Mine Drainage. This gives rise to a debate on whether these typologies should be 

considered natural. Here, we define the criteria which allow to establish a new typology called "Rivers of the Iberian Pyrite 

Belt", that is - water masses whose drainage basin surface exceeds 70%, within the limits of the geological formation 

called Iberian Pyrite Belt. We are defining sites that meet the necessary requirements to establish the reference conditions 

of the different quality elements in rivers: biological, physicochemical and metals background concentration. In addition, 

we are developing a procedure that quantifies the suitability of reference sites, which is able to relate to the uncertainty 

degree with which the reference conditions for this new typology have been calculated. We selected 10 possible sites to 

be considered as “reference sites” and obtained the confidence level of the uncertainty degree with which the reference 

conditions for this new typology are calculated. The reference conditions for the different quality elements - benthic 

invertebrates (IBMWP), diatoms (IPS) and macrophytes (IBMR) and the boundary values between state classes- were 

obtained. Finally, specific conditions for parameters such as pH, oxygen concentration, % saturation, ammonium, 
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orthophosphates and nitrates, as well as the background concentration for certain metals (arsenic, cadmium, copper, 

chromium, mercury, nickel, lead, selenium and zinc), were established for this new typology.  

 
 

P024: Fungi in freshwaters: Emphasising aquatic hyphomycetes in conservation goals  
Sahadevan Seena1 & and Juliana Barros1 
(1) MARE-Marine and Environmental Sciences Centre, Department of Life Sciences, University of Coimbra, 3004-517 Coimbra, Portugal 
 

Aquatic fungi are key players in freshwater ecosystems across the globe. However, it is disturbing to observe that these 

fungi have been deprived of conservation. To achieve a more complete conservation strategy for freshwater biodiversity, 

it is imperative to expand the ecological insight of microfungi, particularly aquatic hyphomycetes. A considerable 

groundwork still needs to be attained in advancing towards conservation of aquatic hyphomycetes. Overcoming the 

scarcity of information pertaining to rare and endangered species, biogeography and more importantly, a global 

biodiversity database, would be a major contribution facilitating the initiation of a holistic conservation paradigm for aquatic 

hyphomycetes. Knowing that the biodiversity decline in freshwaters is critical, here we seek to understand why aquatic 

hyphomycetes biodiversity data are missing. We examine closely the biodiversity threats of aquatic fungi and freshwater 

ecosystems. In addition, we propose a structured method to gaining a comprehensive understanding to incorporate 

biodiversity of aquatic hyphomycetes into the conservation agendas. Prioritising aquatic hyphomycetes in the 

conservation goals may unlock more funding opportunities for world-wide surveys to propel a fungal inclusive conservation 

era. Fungal conservation approaches could be also fortified by interdisciplinary collaborations and contemporary science 

and technology, paving a way to informed decision making for assessment and management of biodiversity.  

 

 

P025: Aquatic fungi diversity in Azorean lentic systems  

A. Balibrea1, 2, V. Ferreira3, N. Plana1, V. Gonçalves1, 2 & P.M. Raposeiro1, 2 

(1) Faculty of Sciences and Technology, University of the Azores, Rua da Mãe de Deus, 9500-321 Ponta Delgada, Açores, Portugal; (2) CIBIO, Research Center in Biodiversity 
and Genetic Resources, InBIO Associate Laboratory, Ponta Delgada, Açores, Portugal; (3) MARE − Marine and Environmental Sciences Centre, Department of Life Sciences, 

University of Coimbra, Calçada Martim de Freitas, 3000–456 Coimbra, Portugal.  
 

Aquatic hyphomycetes, a polyphyletic group of fungi distributed worldwide, are abundant and play a key role in organic 

matter decomposition in lotic systems. However, their presence in lentic systems has not been deeply investigated, 

despite litter decomposition also being a vital ecosystem process in the littoral zones of lakes and reservoirs. The islands 

of the Azores archipelago are particularly rich in freshwater ecosystems, with 88 lakes, presenting different trophic states 

and located between 230 and 1050 m altitude, presenting an ideal location to start investigating the presence and diversity 

of aquatic hyphomycetes in lakes. With this aim, several lakes were sampled where natural foam and lake water were 

directly filtered through membrane filters. Moreover, leaf litter submerged in the lakes was collected, and incubated in the 

laboratory to induce conidial production, and the putative conidial suspension was filtered. Conidia of aquatic 

hyphomycetes were identified under a compound microscope. Aquatic hyphomycete communities were diverse and 

differed among lakes. The most abundant species identified were Alatospora pulchella, Heliscus lugdunensis, Tricladium 

chaetocladium, Tricelosphorus acuminatus, Lunulospora curvula, among others Lakes with remarkable littoral zones, 

located on forests that produce substantial litter inputs, and those having turbulent waters due to intense wind exposure 

had richer aquatic hyphomycetes communities. A better knowledge of the microbial assemblage structure is essential for 

understanding the functioning of insular lentic ecosystems.  
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P026: Review of the ecological status assessment system in the Altube Lakes Complex: 
hydrological and hydromorphological characterization. 
Jose Miguel Rodríguez-Cristobal2, Jorge San Juan2, Álvaro Ortega2, Mikel Zaragüeta Amondarain2, Alfonso Nebra 

Costas2, José Antonio Palomino & Alberto Manzanos Arnaiz1 

(1) Basque Water Authority, Uraren Euskal Agentzia; (2) Cimera Estudios Aplicados, S.L. Tres Cantos (Madrid), Spain 

 

Lakes and wetlands are very fragile and vulnerable ecosystems, the species of flora and fauna that inhabit these 

ecosystems are perfectly adapted to the natural cycles of flooding and drying, but not in the face of external disturbances.  

An adequate conservation of these ecosystems requires a correct assessment of their ecological status in order to take 

the necessary measures for their conservation. The ecological status assessment system is based on a previous 

characterization of water bodies in typologies based on several descriptors. With this characterization, it is assumed that 

the bodies of water belonging to the same typologies share similar communities. In this way, once the results have been 

obtained after applying the evaluation tools, comparison exercises and intercalibration process can be carried out and 

thus establish the scales of classification of the ecological status for each typology. The Hydrological Plan of the Eastern 

Cantabrian River Basin identifies the 'Charca de Monreal” in the Altube Lakes Complex as a water body in the L-T18 

typology whose definition is "Interior in sedimentation basin, permanent medium mineralization". This lake complex 

presents a low level of pressures, however, after several years of monitoring and evaluation, its ecological status does 

not reach the category of “bueno”, that is, the environmental objectives are not achieved and therefore it needs take 

corrective measures. This situation has led to carry out a review exercise of the type assigned to this lagoon complex due 

to the suspicion of an erroneous typology assignment. This review focused mainly on two aspects: the hydrological and 

hydromorphological characterization related to temporality that is one of the optional descriptors of system B of the lakes 

category, and the analysis of quality elements. Considering the current climate change scenario (variation in the rainfall 

regime, rising temperatures...), the implementation of the WFD 2000/60/EC more than 20 years ago and the results of 

this review exercise, the convenience of establishing a periodic review of the rate assigned within the lakes category is 

raised with the intention of mitigating the evaluation errors associated with a misassigned typology. 

 
 
P027: The Ricarda, a confined lagoon with an uncertain future  
G. Quevedo-Ortiz1, R. Acosta(2), E. De Roa Bonel3, M. Cañedo-Argüelles2 & N. Prat2 
(1) Freshwater Ecology, Hydrology and Management (FEHM), Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, Biology Faculty, 
Institut de Recerca de la Biodiversitat (IRBio). University of Barcelona (UB), Diagonal 643, 08028, Barcelona, Catalonia, Spain; (2) FEHM-Lab (Freshwater Ecology, Hydrology 
and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Institut de Recerca de l'Aigua (IdRA), Universitat de Barcelona 

(UB), Diagonal 643, 08028 Barcelona, Catalonia, Spain; (3) Consorci per a la Protecció i Gestió dels Espais Naturals del Delta del Llobregat, Av. Onze de setembre, 73 - 75 - 
08820 El Prat de Llobregat, España.  
 

The Llobregat Delta is a paradigmatic example of how human action has transformed ecosystems, modifying their natural 

dynamics and endangering their associated biodiversity. Within the Delta, the Ricarda lagoon deserves special attention, 

both for its historical and natural heritage, and for its degree of threat. Originally, the Ricarda was a lagoon fed by 

freshwater streams and intermittently opened to the sea. After the expansion of El Prat Airport, fresh water supplies almost 

completely disappeared, to the point that the lagoon is currently losing water to the surface aquifer. This lack of water 

inputs has led to a widening of the sandbar that separates the lagoon from the sea, leading to a situation of confinement 

and eutrophication. Obviously, this has negatively impacted the biodiversity of the lagoon, which is currently in a critical 

state. This has encouraged certain sectors of society to promote a new expansion of El Prat Airport that would destroy a 

significant part of the lagoon. In this work we analyze the ecological evolution of the Ricarda lagoon based on multiple 

studies that the FEHM research group (University of Barcelona) has carried out in collaboration with the Delta del 

Llobregat Consortium throughout the years 2004-2021. In addition, we discuss the relevance of our results and their 

implications for the management of this unique ecosystem, bastion of one of the few coastal systems that resists the 

ravages of human action in the province of Barcelona.  
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P028: Spanish Protocol for Hydromorphological Characterization in Lakes 
Pablo Jáimez Cuéllar1, Julio Luzón Ortega1, Yaiza Luque Martínez2, Juan Alández Rodríguez3 & Fernando Magdaleno 

Mas3 
(1)  Biotecnología y Medioambiente SL, 18005 Granada, Spain; (2) Tragsatec, Gerencia de Planificación y Gestión Hídrica, 28003 Madrid, Spain; (3) Ministerio para la 

Transición Ecológica y el Reto Demográfico, Dirección General del Agua, 28071 Madrid, Spain. 
 

Water quality assessment has evolved from a physico-chemical focused assessment to an ecosystem approach. The 

Water Framework Directive WFD (European Commission, 2000) requires the assessment of hydromorphological and 

physicochemicalconditions of water bodies considered as supporting elements of the biological conditions. The 

hydromorphological characterisation is also needed to analyse the risk of alterations and the monitoring of mitigation 

measures. Hydromorphology, in the Spanish assessment methodological guide (MITERD, 2021), is also used to improve 

the assessment confidence level in the absence of adequate biological data. In lake water bodies, Spain, despite having 

biological indicators sensitive to HMF pressures, included in the Spanish law (BOE 2015) and intercalibrated in 2019 

(MITECO, 2019a; MITECO, 2019b) and a methodology to describe hydromorphological characteristics of lakes (CEDEX, 

2010), lacked a method to evaluate and measure the hydrology and morphology of these water bodies. Therefore, the 

development of a complete Protocol for Hydromorphological assessment in lakes has been considered essential. The 

hydromorphological assessment protocol has being developed according to European standards (EN 16039:2011 and 

EN 16870:2017). The characterization takes into account the analysis of the same parameters defined in the WFD: 

Quantity and dynamics of water flow, Residence time, Groundwater connectivity, Lake depth and shore variation, 

Quantity, structure and substrate of the lake bed and Structure and condition of the lake shore. Each parameter is 

described by a metric, which combines a measure and a series of modulators to obtain a final value between 0 and 10. 

The results are visually represented in a hexagonal graph for easy interpretation. The assessment of metrics includes 

desk task (analysing official Inventories, pressures, water extractions or contribution, remote sensing images and GIS and 

aerial photography interpretation) and task and field work (desk data verification and field hydromorphological survey). 

 

 
P029: Could road verges be a valuable habitat to promote native flora diversity in 
Mediterranean landscapes?  
Mariana P. Fernandes1,2, Paula Matono1, Alice Nunes2, Francisco Moreira3 & Anabela D.F. Belo4  
(1) MED - Mediterranean Institute for Agriculture, Environment and Development, Instituto de Investigação e Formação Avançada, Universidade de Évora, Pólo da Mitra, Ap. 
94, 7006-554 Évora, Portugal; (2) Centre for Ecology, Evolution and Environmental Changes, Faculdade de Ciências, Universidade de Lisboa, Campo Grande, C2, Piso 5, 

1749-016 Lisboa, Portugal; (3) CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado Campus de Vairão, Universidade do 
Porto, 4485-661 Vairão, Portugal; (4) MED – Mediterranean Institute for Agriculture, Environment and Development & Departamento de Biologia, Escola de Ciências e 
Tecnologia, Universidade de Évora, Pólo da Mitra, Ap. 94, 7006-554 Évora, Portugal.  

 

Natural and semi-natural ecosystems are declining in the Mediterranean region due to land-use changes, which 

homogenise the landscape and threaten biodiversity. Furthermore, linear infrastructures, such as roads, are widespread 

across the landscapes, causing significant ecological impacts and standing among the main reasons for worldwide 

biodiversity erosion. These two situations worsen the global habitat degradation and fragmentation problem and leave 

native plant populations with progressively fewer suitable areas. With the expansion of linear infrastructures and the 

decline of natural ecosystems, the appropriate management of linear infrastructure-related habitats, such as road verges, 

offer the opportunity to counteract the current loss of habitat and biodiversity. This preliminary study aimed to assess the 

potential of road verges in South Portugal for diversity conservation in a Mediterranean landscape. Road verges and their 

adjacent matrices (oak woodlands and vineyards) were characterised and compared through floristic surveys. All sampled 

road verges registered a similar level of disturbance, reflecting identical management. However, the structure of the 

floristic communities on the road verges is also influenced by the adjacent area's land use. Herbaceous floristic 

communities of oak woodlands and their road verges have similar high richness, diversity, and equitability. At vineyard 

areas, the floristic communities of road verges had higher richness and diversity, highlighting the potential role of road 

verges as a flora refuge. These preliminary results reinforce the potential role of road verges as areas of refuge for native 

flora in agricultural matrices and allow the establishment of priority areas deserving differentiated management.  
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P030: Do you need a tool for your ecological data? Try the open access R package 

biomonitoR! 

Alex Laini1,2, Simone Guareschi3,4, Rossano Bolpagni1, Gemma Burgazzi5, Daniel Bruno6, Cayetano Gutiérrez-Cánovas7, 

Rafael Miranda8, Cédric Mondy9, Gábor Várbíró10, Tommaso Cancellario8 
(1) Department of Chemistry, Life Sciences and Environmental Sustainability, University of Parma, Parma, Italy; (2) Department of Life Sciences and Systems Biology, University 
of Turin, Turin, Italy; (3) Geography and Environment, Loughborough University, Loughborough, Leicestershire, UK; (4) Department of Conservation Biology, Doñana Biological 
Station (EBD – CSIC), Seville, Spain; (5)  Institute for Environmental Sciences, Quantitative Landscape Ecology, University of Koblenz-Landau, Landau, Germany; (6) Dpto. de 

Conservación de la Biodiversidad y Restauración de Ecosistemas, Instituto Pirenaico de Ecología (IPE-CSIC), Zaragoza, Spain; (7) Department of Integrative Ecology, Doñana 
Biological Station (EBD – CSIC), Seville, Spain; (8) Department of Environmental Biology, University of Navarra, School of Sciences, Pamplona, Spain; (9) French Agency for 
Biodiversity (OFB), Vincennes, France; (10) Centre for Ecological Research, Institute of Aquatic Ecology, Department of Tisza Research,Debrecen, Hungary 

 
The monitoring of biological indicators is crucial to assess the effectiveness of environmental policies, compare 

ecosystems and guide management and conservation actions. However, the growing availability of biomonitoring data 

has not been accompanied by a corresponding processing tool able to facilitate the management and use of extensive 

biological datasets so far. Multiple challenges may limit the usefulness of biomonitoring information across ecosystems 

and biological groups. For instance, the calculation of biomonitoring metrics is currently limited by time-consuming steps 

for data preparation and for the lack of appropriate workflows for the calculation of new trait-based indices. 

Here, we present and describe biomonitoR, a package for the R programming language that fills a gap in the range of 

informatic tools for the management and visualization of ecological data. biomonitoR implements most of the biological 

indices currently used or proposed in different ecology fields, aquatic science, and water resource management. Its easy-

to-use design facilitate the flow of information that is often fragmented in specific country methods, national protocols, and 

informatic programs. biomonitoR represents a flexible toolbox with four main assets: i) it checks taxonomic information 

against reference databases and allow for customization of traits and sensitivity data; ii) it supports heterogeneous 

taxonomic resolutions allowing computations at multiple taxonomic levels; iii) it calculates multiple biological indices, 

including metrics for both general and stressor-specific ecological assessments; iv) it enables powerful data visualization, 

helping both decision-making processes and result dissemination. Moreover, the interactive app of the package is already 

available straight from R as well as in specific webpage https://tcanceco.shinyapps.io/biomonitoR_app/. 

Overall, biomonitoR can benefit the wide biomonitoring community, including environmental private consultants, 

ecologists, researchers, natural resource managers, and regulatory basin authorities. 
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OC 054: Ecophysiological traits underlying the invasion of Carpobrotus edulis 
Luís González1, Berea Rodríguez-Addesso1, Marta Pérez-Diz1, Noa Núñez-González1 and Jonatan Rodríguez1,2 
(1) Departamento de Bioloxía Vexetal e Ciencias do Solo, Facultade de Bioloxía, Universidade de Vigo, 36310, Vigo, Spain; (2) Departamento de Bioloxía Funcional, Facultade 

de Bioloxía, Universidade de Santiago de Compostela, 15782, Santiago de Compostela, Spain. 
 

Coastal dune ecosystems are characterised by limited water and nutrient availability and excess temperature, light and 

salinity spray. Native plants have evolved mechanisms to tolerate stress and facilitate the extraction of limited resources. 

These ecosystems are prone to frequent disturbance, which facilitates the invasion of exotic plants leading to biodiversity 

loss and environmental modification. Most studies focus only on the ecological aspects of the invasion, whereas 

knowledge of the ecophysiological responses underlying the success of invasive species in these extreme environments 

is vital for designing management programs. We studied the ecophysiological response of Carpobrotus edulis N.E. Br, a 

succulent plant native to South Africa, currently widespread in the different habitats of the Iberian coast (cliffs, dunes, 

disturbed areas and mixed forests). C. edulis has adapted rapidly to the particular conditions of each habitat. We studied 

the combined effect of salt and nutrient stress and biotic stress induced by Pulvinariella mesembryanthemi (Vallot, 1829) 

on C. edulis and its ecophysiological response in different habitats. Results showed differences in biometric parameters 

but not in photosynthetic activity when plants were subjected to salt and nutrient stress. Similar results in different habitats 

indicated that the invasive plant performs well and shows broad phenotypic plasticity. P. mesembryanthemi induces a 

loss in plant yield but not in the amount of root nutrients, with a slight loss of Mg and Na in the aerial part. Adaptation to 

different conditions is discussed in the light of stress markers, defence molecules and ROS scavenging systems, mainly 

by low molecular weight antioxidants and antioxidant enzymes. 

 

 

Monday 4th July, Room 1, 09:15h  
OC 055: Contrasting impacts of the invasive capeweed Arctotheca calendula on plant-
herbivore interactions on the northwestern coast of the Iberian Peninsula 
Jonatan Rodríguez1,2, Nerea Montes2,3 and Luís González2 
(1) Departamento de Bioloxía Funcional, Facultade de Bioloxía, Universidade de Santiago de Compostela, 15782, Santiago de Compostela, Spain. (2) Departamento de Bioloxía 
Vexetal e Ciencias do Solo, Facultade de Bioloxía, Universidade de Vigo, 36310, Vigo, Spain; (3) Departamento Ecología Integrativa, Estación Biológica de Doñana (EBD-

CSIC), 41092, Sevilla, Spain 
 

Invasive alien plants are one of the main threats to biodiversity conservation around the globe. Many researchers showed 

the correlation between the introduction of plant invaders and diversity loss. Some of them focused on plant-pollinator 

interaction networks, but plant- herbivore interaction networks, including invasive plant species, are understudied. Here, 

we assessed how the presence of the capeweed Arctotheca calendula (L.) Levyns affects plant and herbivore species 

composition and plant-herbivore interaction networks on islands and in mainland coastal areas of the northwestern Iberian 

Peninsula. To achieve this, we compared invaded vs non-invaded plots and continental islands vs mainland coastal areas 

to search for differences in plant and herbivore species composition (i.e., alpha- and beta-diversity) and changes in plant-

herbivore networks due to the invasion. In order to compare the host association by herbivores between zones, a standard 

quadrat grid was randomly dropped a total of 400 times at ten populations during spring 2019, from March to June. We 

found clear differences between invaded and non-invaded plots concerning plant-herbivore interaction networks. 

However, the type of landform (islands and mainland coast) did not influence the communities. Our results showed that 

the non-invaded plots had significantly higher modularity and degree of specialization. In contrast, the presence of A. 

calendula may favour the proliferation of generalist herbivores, including some non-natives that could replace native ones, 

resulting in a less balanced network structure and a lower number of links in invaded areas. Overall, our results suggest 

that A. calendula alters herbivore communities compared with non- invaded plots by increasing the abundance of 

generalist herbivores in invaded coastal sites and reducing plant diversity. With this study, we contribute to the field of 
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biological invasions, proving that A. calendula produces remarkable changes in plant-herbivore interaction networks, and 

these impacts should be considered for implementing long-term management strategies to reduce the impact of A. 

calendula on biodiversity. 

 

 

Monday 4th July, Room 1, 09:30h  
OC 056: Assessing the impact of the new zealand mud snail Potamopyrgus antipodarum 
in portuguese streams 
Marcos Rocha Dias1, João Pestana2, Ana Luísa Machado2 
(1) Department of Biology, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, Campus 
Universitário de Santiago, 3810-193 Aveiro, Portugal 
 

Alien invasive species are a major driving force behind species extinctions and a major threat to ecosystem services, 

biodiversity and genetic diversity of native species, especially in aquatic ecosystems. Potamopyrgus antipodarum (Gray, 

1843) is an ovoviviparous and parthenogenic freshwater hydrobiid snail native to New Zealand. It has been considered 

as one of the most successful and widespread invasive freshwater mollusks worldwide and it was recently listed among 

the 50 most damaging species in Europe and rank 3rd among the most damaging mollusks. For over 100 years, P. 

antipodarum has colonized Europe and, in the Iberian Peninsula, it is in a spreading phase. Nevertheless, too little is 

known about the densities, impacts and the real distribution of the species in Portuguese streams and rivers. The aim of 

this work is to know if and how the presence of P. antipodarum affects the native macroinvertebrate communities and 

ecosystems functioning while contributing to the knowledge of the real distribution of the species in Portuguese lotic 

ecosystems. Freshwater macroinvertebrate communities were sampled in streams from Vouga and Mondego Basins and 

invertebrate abundance, taxa richness, species and functional diversity were evaluated. Similar work is currently being 

conducted in streams from Madeira Island, where this species was recently found. In Vouga and Mondego basins, P. 

antipodarum were found in all sampling sites with densities ranging from 14 to 1818 individuals per m2, supporting the 

evidence that the specie is in a clear spreading phase. Species richness and diversity and abundance of EPT were 

negatively correlated with P. antipodarum abundance. The results confirm the invasive role of the species and suggest 

that its presence might have negative impacts in rivers of central Portugal, like species depletion and biodiversity decline. 

The broad distribution of P. antipodarum provides an opportunity to compare its ecological relationships and impacts 

across regions to better understand and predict where and when its impacts will rise to the level of management concern. 

 
 

Monday 4th July, Room 1, 09:45h  
OC 057: Impact of alien bird species on native bird communities in a highly human-
modified landscape 
Fabio Marcolin1, Dan Chamberlain2, Pedro Segurado1, Luís Reino3 
(1) Centro de Estudos Florestais (CEF), Instituto Superior de Agronomia, Universidade de Lisboa, Tapada da Ajuda, 1349‐017 Lisbon, Portugal; (2) Dipartimento di Scienze 

della Vita e Biologia dei Sistemi, Università di Torino, Via Accademia Albertina 13, Turin, 10123, Italy; (3) CIBIO (Centro de Investigação em Biodiversidade e Recursos 
Genéticos)/InBIO, (Rede de Investigação em Biodiversidade e Biologia Evolutiva), Universidade do Porto, Campus Agrário de Vairão, 4485‐661 Vairão, Portugal 
 

Alien species can replace native species, occupying the same phylogenetic and functional space in native assemblage, 

leading to local biodiversity loss and biotic homogenization. This is the case when alien birds negatively interact with 

native bird species. Additionally, in urban and agricultural areas, land-use changes may favour alien birds, posing an 

additional stressor on native bird communities. Our aims were: i) to compare phylogenetic and functional diversity (PD 

and FD, respectively) between non-invaded (alien species absent) and invaded (alien species present) bird communities 

in a highly human-modified landscape; and ii) to assess the influence of landscape composition and configuration on PD 

and FD of those invaded and non-invaded bird communities. We surveyed 189 randomly distributed points (stratified 

sampling: urban, agricultural and forest areas) using point counts in the Tagus Estuary area (Portugal). We tested whether 

several PD and FD indices were significantly different between non-invaded and invaded bird communities. To assess 
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the effect of landscape composition and configuration on FD and PD indices, we ran linear mixed-effect models, 

accounting for the spatial autocorrelation of the points (as a random effect). We found that only the functional evenness 

was significantly different between the two groups, with non-invaded communities showing higher values of the index than 

invaded communities. All the indices for both groups were negatively affected by human-modified areas, especially 

intensively managed agriculture (e.g. rice fields) and urban areas. In particular, non-invaded bird community species 

richness was negatively affected by mean patch area. Our results suggest that alien birds present in the area do not have 

a major negative effect on the bird community assemblage, i.e. there was no loss of functional or phylogenetic diversity. 

On the other hand, the higher values of functional evenness of non- invaded bird communities suggests that they had a 

higher resilience than invaded communities. Finally, our study highlights the negative effect of human-modified areas on 

bird communities, particularly for the non-invaded ones. Therefore, future management strategies should focus on 

improving habitat quality in more anthropized areas to promote avian diversity and improve resilience of bird communities 

to alien species and land use changes. 

 

 

Monday 4th July, Room 1, 10:30h  
OC 058: Assessing the biological impacts of non-native species using the temporal 
reconstruction of ecological networks 
Ignasi Arranz1; Chun-Wei Chang2; Emili Garcia-Berthou3 
(1) Laboratoire Evolution et Diversité Biologique (EDB), UMR5174, Université Toulouse 3 Paul Sabatier, CNRS, IRD, Toulouse, France; (2) R422, Institute of Ocenography, 
National Taiwan University, No. 1, Sec 4, Roosevelt Road, Taipei, Taiwan, R.O.C.; (3) GRECO, Institute of Aquatic Ecology, University of Girona, Girona, Spain. 
 

Human-driven biological invasions blur the natural geographical distribution of the Earth’s flora and fauna. Understanding 

the ecological impacts of non-native species is still challenging because (i) species differ in their performances under 

different environmental conditions and (ii) the mechanisms of species coexistence are dynamic and depend on the 

temporal fluctuations in population densities and the environmental factors supporting biodiversity. In this study, we 

overcome these challenges by using the largest time-series community dataset of stream fish to date. Fish are an excellent 

group to study invasions due to the long history of introductions of non-native fishes. The data contain 340 time series 

with 11,938 fish samplings surveyed for more than 25 years along a time span from 1951 to 2018 years. Information on 

species-based abundance with corrections of the sampling area in each location is available. We test the following 

hypotheses: species-rich communities are more successful at resisting invasion than communities with lower diversity; 

and the biological invasion success is determined by the level of matching between the optimal niche preferences of the 

non-native species and the environmental conditions. We use a new analytical framework named Multiview distance 

regularized S-map, which reconstructs ecological networks and quantifies the strength of ecological interactions of non-

native species with other species. Non-native species showed a lower interaction strength in species-rich communities 

than in species-poor communities due to increased interspecific competition. Likewise, non-native species showed a low 

interaction strength in the community structure when optimal niche preferences of non- native species have a low match 

with local environmental conditions. 

 
 

Monday 4th July, Room 1, 10:45h  
OC 059: Lessons from the past: Is the realised niche of the red swamp crayfish changing 
as knowledge of its distribution evolves? 
Guareschi S1, Oficialdegui FJ1,2, Cancellario T3,4, Clavero M1 
(1) Estación Biológica de Doñana - CSIC, Sevilla, Spain; (2) Universidad de Murcia, Spain; (3) University of Navarra, Department of Environmental Biology, Pamplona (Spain); 

(4)  Institute of Biodiversity and Environment, Pamplona (Spain) 
 

Biological invasions are among the most important drivers of change in nature with no sign of saturation at global scale. 

Freshwater ecosystems are mostly invaded by a non- random selection of taxa, among which Crustacean (e.g. crayfish) 
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stand out with numerous successful examples worldwide. In invasion biology research, the use of Species Distribution 

Models (SDMs) can be particularly useful to detect suitable areas for alien species and determine their potential 

distributions at different scales. However, this application relies on the assumption that the relationships between species 

occurrences and environmental features (i.e. realised niche) are stable. Here, we aim to test the assumption of niche 

conservatism to evaluate how it affects the accuracy of the predictions of SDMs on the expansion of invasive species. To 

do that, we analysed the global invasion history of the red swamp crayfish Procambarus clarkii (Girard, 1852), one of the 

world’s major invasive species. This crayfish species, native to Southern USA and northeastern Mexico, was introduced 

for the first time outside of its native range in the 1920s; since then, it has colonized more than 40 countries in all 

continents, except Antarctica. Based on its global occurrences from early 20th century, we use an expanded set of 

bioclimatic variales relevant to ecological or physiological processes to model potential distributions of P. clarkii based on 

records along four periods of time: up to 1950, 1975, 2000 and 2021. We model the environmental suitability for each 

period and project it through the future (next period) using complementary approaches. As the ‘new’ records of red swamp 

crayfish are known, it is possible to check whether the SDMs projections accurately predict the expansion of the red 

swamp crayfish at global scale. This will also permit to analyse if the ecological niche of the species is preserved over 

space and time. Our preliminary results indicate that, despite its high tolerance to a broad range of environmental 

conditions, the species seems to invade areas with similar environmental conditions to those of its range native. Overall, 

our approach, tailored on P. clarkii but easily transferable to other alien taxa, represents a relevant support for studying 

the implications of potential bias in biodiversity inventories and validating the use of SDMs for forecasting alien species 

spread in a highly dynamic world where biogeographical barriers are often bypassed. 

 

 

Monday 4th July, Room 1, 11:00h  
OC 060: Predicted fundamental niche expansion of Agarophyton vermiculophyllum under 
present and future climate scenarios 
Clara Mendoza-Segura1, Emilio Fernández2 and Pedro Beca-Carretero1 
(1) Instituto de investigaciones Marinas, Vigo, Spain; (2) University of Vigo, Vigo, Spain. 
 

The introduction of new species in marine ecosystems is a phenomenon that has grown in recent years due to 

anthropogenic activities and climate change effects. Agarophyton vermiculophyllum, a red seaweed native from the north- 

eastern Pacific, has successfully colonised large regions in the Northern Hemisphere; however, there are no studies to 

date investigating how future climate conditions will affect its potential biogeographical range. In this investigation, we 

implemented species distribution models (SDMs) based on sea surface temperature (SST) and salinity to determine the 

potential current and future distribution of A. vermiculophyllum based on two climate scenarios (Representative 

Concentration Pathways [RCP 2.6 and RCP 8.5]). The model built for A. vermiculophyllum showed a high discriminatory 

ability and marked sensitivity. The SDM for present climate settings showed a potential wider distribution than is recorded 

to date. In addition, a subtle habitat expansion of 2.9o into higher latitudes was reported under the RCP 2.6 scenario by 

the end of this century. The high carbon emission scenario (RCP 8.5) delivered a potential large habitat expansion (6.0o), 

even reaching arctic latitudes. Under this climate scenario, it was also observed a remarkable habitat loss of 11° in its 

southern distribution range. SMDs also forecasted suitable areas for this species in the Southern Hemisphere, pointing 

toward a potential global expansion in the coming decades. The information reported in this study is relevant to developing 

management plans to effectively implement contingency actions addressing invasion events, thereby fostering adequate 

habitat conservation policies. 
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Monday 4th July, Room 1, 11:15h  
OC 061: Combined effects of invasive plant species and other stressors in streams 
ecosystems through riverbank-stream interactions (INVASORIAN) 
Naiara López-Rojo1, Alberto Alonso2, Encarnación Fenoy3, Juan Rubio-Ríos4,5, Meritxel Abril6, Ana Balibrea7, Lluís 

Bertrans-Tubau6, Gemma Burgazzi8, Víctor Gonçalves7, Marco J. Cabrerizo9,10, Nöel Juvigny-Khenafou8, Julio Lopez-

Doval6, Alessandro Manfrin8, Clara Mendoza-Lera8, Lorenzo Proia6, Pedro Miguel Raposeiro7, Romain Sarremejane11, 

Teresa Silverthorn11, Víctor Vázquez12,13 
(1) CNRS, LECA, Univ. Grenoble-Alpes, Univ. Savoie Mont Blanc, Grenoble, France; (2) Department of Plant Biology and Ecology, Faculty of Science and Technology, University 

of the Basque Country (UPV/EHU), 48940 Leioa, Spain; (3) Experimental Station of Arid Zones (EEZA-CSIC), Spain; (4) Department of Biology and Geology, University of 
Almería, Spain; (5) Andalusian Centre for the Evaluation and Monitoring of Global Change (CAESCG), Spain; (6) BETA Technological Center, University of Vic-Central University 
of Catalonia, Spain;(7) CIBIO, Research Center in Biodiversity and Genetic Resources, InBIO Associate Laboratory, Ponta Delgada, Açores, Portugal; (8) Institute for 

Environmental Sciences, University Koblenz-Landau, Germany; (9) Centro de Investigación Mariña da Universidade de Vigo (CIM-UVigo); (10) Departamento de Ecología y 
Biología Animal, Universidade de Vigo Vigo, Spain; (11) National Research Institute for Agriculture, Food and Environment (INRAE), Lyon- Grenoble Auvergne-Rhône-Alpes 
Center, RIVERLY unit, Villeurbanne, France; (12) Department of Research and Development, Coccosphere Environmental Analysis, C/Cruz 39, 29120-Alhaurín el Grande, 
Málaga, Spain; (13) Department of Ecology, Faculty of Sciences, University of Málaga, Boulevard Louis Pasteur s/n, 29071-Málaga, Spain 

 

Riparian zones are ecotones at the interface between terrestrial and freshwater ecosystems, highly susceptible to the 

invasion by non-native plant species. Those species have the potential to impact stream and riparian ecosystems 

negatively by altering fire regime, water use, nutrient cycles and biotic communities. Moreover, those ecosystems are 

highly vulnerable to other stressors such as climate change, water pollution or the replacement of native forests. 

Specifically, substitution of native riparian vegetation by non-native plant species can have strong effects on terrestrial 

and stream communities and on ecosystem processes, such as litter decomposition. The INVASORIAN project aims to 

analyse the decomposition of invasive species instream and in the riparian zone of streams with natural vs. planted (non-

native) riparian forests. We performed a coordinated leaf litter decomposition experiment (litter bag technique) by 

incubating three invasive species (Arundo donax, Ailanthus altissima and Fallopia japonica) and a common riparian 

species (control; Alnus glutinosa) in 18 streams running through native and non-native riparian forest at 9 locations in 4 

countries (Spain, Portugal, France and Germany). Three different sets of litter bags (n=120) were deployed between 

riparian and stream ecosystems to analyse terrestrial (inland incubation, 2 months), and aquatic (vertical input: instream, 

1 month; and lateral input: inland+instream, 2+1 months) decomposition rates. Additionally, stream discharge, water 

physicochemistry (temperature, pH, conductivity, and dissolved oxygen), riparian forest soil moisture and organic matter 

content, and riparian plant communities from each stream reach were characterized. We hypothesised that 1) leaf litter of 

invasive species will exhibit lower decomposition rates than of the native A. glutinosa; 2) differences in decomposition 

rates will be higher in ecosystems already subjected to the substitution of the native riparian forest by tree plantations due 

to: i) decreased inland leaf litter processing and, ii) decreased instream decomposition as a result of less diverse 

invertebrate communities. This study is pioneer assessing the links between terrestrial and aquatic decomposition of 

invasive species at a large scale. As biological invasions are becoming more common due to global change, it is essential 

to understand how these invasions potentially affect the processing of organic matter across natural and anthopogenized 

landscapes to ensure the conservation of functional ecosystems. 
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Monday 4th July, Room 1, 15:15h  
OC 062: Trends of biological invasions in Catalonia: 12 years of EXOCAT 

Roser Rotchés-Ribalta1, Corina Basnou1, Laura Fuentes1, Yolanda Melero1, Marc Riera1 & Joan Pino1,2  
(1)  CREAF; (2) Universitat Autònoma de Barcelona 

 

Biological invasions are one of the most important components of current global change and pose a significant threat to 

the conservation of biodiversity and ecosystem functioning. In the context of globalization, factors such as the increase in 

the exchange of people and goods, climate change and progressive landscape transformation contributed to accelerating 

the pace of introduction and establishment of exotic species and the magnitude of their impacts. Having up-to-date and 

standardized data on the spatial distribution of exotic species is essential to acknowledge the invasive capacity of species 

and the susceptibility of the territory to exotic species, which is fundamental to appropriately plan management actions for 

biological invasions. The EXOCAT project, which has been active for 12 years, has gathered the available information on 

the state and distribution of all exotic species detected in Catalonia and allowed to assess the changes that have taken 

place in recent years. In general, there is an increase in the number of exotic species detected, with 631 newly registered 

taxa, mainly plants (510), terrestrial invertebrates (43), aquatic invertebrates (35) and birds (28). From these, 46.4% were 

already introduced but not registered in the database, which is related with the progressive improvement at prospecting 

the territory. Contrarily, 41.5% of newly registered taxa were new introductions, representing 262 new exotic species in 

Catalonia, of which 50.8% are non-established, 23.7% established and nearly 4% are already considered invasive. The 

knowledge of exotic species in Catalonia has improved, resulting in a more accurate analysis of the invasion state and a 

significant number of species with not enough data in the beginning were categorized as non-established (127), 

established (91) or invasive (29) in 2021. Besides, 140 taxa changed their state to more advanced states of invasion, 

which can be attributed to a progression in the establishment and expansion of these taxa in Catalonia. Moreover, 

EXOCAT represents the reference data for the deployment of rapid detection and prevention strategies. Eighty-one non-

invasive species in Catalonia were included in the black list of invasive species because they were considered to 

potentially behave as invasive in other neighboring regions and, thus, they will be object of control and rapid eradication 

before they become invasive. On the other hand, 84 species still not introduced in Catalonia and considered potentially 

invasive in neighboring territories were included in the alert list of species to be object of prevention and surveillance. The 

EXOCAT database highlights the increase in knowledge on biological invasions in Catalonia acquired for 12 years but 

also the incessant increase in the entry, establishment and invasion of new species. Maintaining alertness through the 

black and alert lists of invasive species can be crucial on the prevention of invasions and reverse these trends.  

 

 
Monday 4th July, Room 1, 15:30h  

OC 063: Stakeholders’ perceptions on invasive species in aquatic ecosystems: what’s the 
story revealed by surveys? 
Banha, F.1, Diniz, A. M.2, Olivo del Amo, R.3, Gago, J.4,5, Ribeiro, F.5, Casals, F.6,7, Oliva-Paterna, F.J.3, Anastácio, P.A.1 

(1) MARE – Centro de Ciências do Mar e do Ambiente, Departamento de Paisagem, Ambiente e Ordenamento, Universidade de Évora, Portugal; (2) Departamento de 
Psicologia, Escola de Ciências Sociais, Universidade de Évora, Portugal; (3) Dpto. Zoología y Antropología, Universidad de Murcia, Spain: (4) Escola Superior Agrária, Instituto 

Politécnico de Santarém, Santarém, Portugal. (5)  MARE - Centro de Ciências do Mar e do Ambiente, Faculdade de Ciências da Universidade de Lisboa, Campo Grande, 
Lisboa, Portugal; (6) Department of Animal Science, Wildlife Section, University of Lleida, Lleida, Spain 7 Forest Science and Technology Centre of Catalonia ‐ CTFC, Solsona, 
Spain 
 

Freshwater ecosystems are one of the most important ecosystems for humankind and also one of the main reservoirs of 

biodiversity in the world. Yet, these ecosystems are strongly affected by biological invasions with negative impacts on 

biodiversity, but also with direct losses related to socioeconomic activities with severe outcomes for local human 

populations. Knowledge and awareness are vital to effectively reduce the introduction rate of new aquatic invasive species 

(AIS), since those species are transported due to human intervention. Biosecurity campaigns are decisive to prevent 

accidental transport and effective regulation and awareness campaigns are needed to reduce the use of AIS and their 

intentional transport and introduction. Moreover, AIS do not recognize borders and most countries are not 
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biogeographically isolated. Therefore, international campaigns and interventions are necessary to apply effective 

measures at a biogeographic scale. Surveys have been successfully used to assess stakeholders’ perceptions and risk 

behaviors and are decisive for successfully implement communication plans and manage AIS, but these tools have been 

used mainly on a limited regional or national scale. Here, we present recent findings from different projects where bilingual 

surveys were applied at scale of the Iberian Peninsula (Portugal and Spain) to different stakeholders. Results showed 

some common views by all stakeholder types, namely higher AIS’ impacts awareness for responders with higher 

educational levels and higher awareness regarding impacts on biodiversity when compared to impacts on socioeconomic 

activities or human health. 

 

 

Monday 4th July, Room 1, 15:45h  
OC 064: Using oyster shells for customized 3-D structures for monitoring ecosystem shifts 
on ascidians diversity 
Luisa Marques, Guilherme Teixeira, Ricardo Calado, Ana Isabel Lillebø 
ECOMARE, CESAM - Centre for Environmental and Marine Studies, Department of Biology, University of Aveiro, Santiago University Campus, 3810-193 Aveiro, Portugal 
 

Ascidians are a major group of fouling organisms that can quickly spread and colonize extensive areas, occupying artificial 

and natural substrates. However, controlling, and mitigating biofouling represents a large financial burden to the 

aquaculture industry. Therefore, the main objective of this study was to survey and establish a baseline for the ascidian 

biofouling community occurring in a coastal lagoon, Ria de Aveiro (Portugal), by employing an innovative customized star-

shaped 3-D artificial structure unit (ASU), using oyster shells as a substrate for the settlement of ascidians. Five different 

locations within Ria de Aveiro were monitored with a total of 12 species of ascidians being recorded throughout the 295 

days of the present study. Ascidians species Ascidiella aspersa, Microcosmus sp., and Molgula sp. 1 were registered in 

all locations being surveyed. The present findings suggest that the customized 3-D ASU employed is suitable for the 

settlement of ascidians and may potentially act as an early warning system to detect alien species with invasive behavior. 

Hydrodynamics, seasonality, and nutrient-enriched waters were the main contributors to the establishment of these 

organisms. Our findings point toward the need for further research on biofouling management, such as preventive 

mitigation measures and the need for updated knowledge on the distribution of the ascidian community. Additionally, we 

also provide an updated list of all ascidian species recorded to date from the coastal waters of mainland Portugal. 

 
 

Monday 4th July, Room 1, 16:00h  
OC 065: A fast and inexpensive genotyping method for the simultaneous analysis of 
human and mosquito STRs 
Andreu Albó Timor1, Federica Lucati1,2, Frederic Bartumeus1,3,4, Jenny Caner1, Santi Escartin1, Simone Mariani1, John 

R.B. Palmer2, Marc Ventura1 
(1) Centre d'Estudis Avançats de Blanes (CEAB-CSIC), Blanes, Spain; (2) Department of Political and Social Sciences, Universitat Pompeu Fabra (UPF), Barcelona, Spain; (3) 
Centre for Research on Ecology and Forestry Applications (CREAF), Cerdanyola del Vallès, Spain; (4)  Catalan Institution for Research and Advanced Studies (ICREA), 

Barcelona, Spain 
 

The Asian tiger mosquito (Aedes albopictus) is an invasive species that constitutes a major public health concern, mainly 

because of its ability to transmit a variety of arboviruses such as dengue, Zika and chikungunya. Ae. albopictus lives in 

highly populated and urban areas, feeds preferentially on human blood, and has a tendency to ingest multiple blood meals 

(multiple bites) during each gonotrophic cycle, amplifying its potential to transmit pathogens through the human-mosquito 

networks formed through each bite. Studying the characteristics of these networks is of great importance for better 

understanding the dynamics of mosquito-borne diseases and developing effective strategies to mitigate risk. Genetic 

analysis of human and mosquito DNA can play a key role in this but commercial kits for human short tandem repeat (STR) 

genotyping are expensive and do not allow for the simultaneous analysis of host and vector STR loci. Moreover, storage 
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methods and post-feeding time can have an effect on the integrity of host DNA. Here, we developed an inexpensive STR-

loci multiplex system capable of simultaneously amplifying human and Ae. albopictus STRs from blood-fed mosquitoes. 

35 STR loci were tested for amplification and scoring reliability, and 32 (13 human and 19 Ae. albopictus STRs) were 

deemed useful. Furthermore, under laboratory conditions we compared the efficacy of two preservation methods (absolute 

ethanol vs. lysis buffer) on the integrity of host DNA in Ae. albopictus blood meals, evaluated the effect of post- feeding 

time by sacrificing blood-fed mosquitoes at 12, 24, 48, 72 and 96h post-feed, and assessed our ability to detect multiple 

feedings (or bites). Results showed that lysis buffer performed better than absolute ethanol in terms of allele peak height 

and clarity of electropherograms, and complete human DNA profiles could be obtained up to 48h following the blood meal. 

Analysis of multiple feedings revealed that peak heights can be used as a proxy to determine post-feeding time and thus 

separate multiple feedings and determine the number of different people bitten by a mosquito. Finally, to determine if the 

methodology could be employed successfully under field conditions, we carried out a preliminary field study using blood-

fed mosquitoes collected in Catalonia (NE Iberian Peninsula). Of the 61 mosquitoes analyzed, 13 (21.3%) yielded 

complete or nearly complete human STR profiles, of which 8 (61.5%) were found to have fed on two different hosts. 

Population structure analysis separated both mosquito and human samples into three groups. We did not detect DNA 

contamination in any of the analyzed mosquitoes, regardless of the collection method used (i.e., human landing catch, 

sentinel traps and direct catch performed by volunteers). This new methodology will allow fast, inexpensive and reliable 

screening of both host and vector species and can be further adapted to other mosquito species living in close contact 

with humans. 
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RS3 Posters 
Poster sessions - Rectory Hall  

Monday - Tuesday, 4th - 5th July  
10:00h-10:30h, 16:15h-17:00h  

 
P031: Comparison of Allelopathic potentials of exotic and native species 
Natividad Chaves, Marisa González, Juan Carlos Alías. 
Deparment of Biology, Ecology and Earth Sciences. Faculty of Sciences. University of Extremadura 

 

Invasive plant species are responsible for disrupting ecosystems, and are one of the biggest problems affecting global 

biodiversity. In terrestrial ecosystems, exotic plants are very effective competitors against native species, decreasing their 

survival, growth and biomass. Several mechanisms have been proposed to explain invasive plant species success within 

introduced áreas and one of the key mechanisms proposed is allelopathy, where the released compounds by invaders 

suppress germination and/ or growth of native species. However, there are few studies has compared allelpathyc effects 

of native species to those of invasive species. In this context we selected ten native plant species and six invasive species 

and we tested whether (a) allelopathic potential differed between exotic and native species; (b) there were differences in 

phenolic content of species. The different in vitro bioassays showed that was there species-specific effects between donor 

and target specie, but the phytotoxicity of the exotic species as a group was not greater than that of the native species, 

as well as they showed a very similar phenolic content. Highlight that some native species caused more negative effects 

than those of the exotic species. These preliminary bioassays show that the phytotoxicity of exotic species may be 

overestimated as a mechanism contributing to their successful invasion. 

 

 

P032: Allelopathic potential of the invasive species Oxalis pes-caprae: importance of plant 
origin and phenological stage 
Paula Lorenzo1, Victoria Ferrero1,2 
(1) Centre for Functional Ecology (CFE)–Science for People & the Planet, Department of Life Sciences, University of Coimbra, 3000-456 Coimbra, Portugal; (2) Departamento 
de Biodiversidad y Gestión Ambiental. Universidad de León, Campus de Vegazana s/n, 24071 León, Spain 
 

Although the effects of invasive species on native species are well documented, recent studies highlight the complexity 

in the mechanisms underlying invasion. Among the proposed mechanisms, allelopathy and polyploidization have received 

some attention in the last years. Allelopathy has been invoked to be an invasion driver according to the novel weapon 

hypothesis (NWH) that proposes exotic plants exude biochemicals, which are relatively ineffective in their native ranges, 

but toxic to naïve coexistent species in the non-native ranges. Besides, polyploidization is known to be a key factor for 

species invasion success. However, there are very few studies addressing both topics together in plant invasion. Here 

we analyse the allelopathic effect of the polyploid Oxalis pes-caprae (Oxalis), an invasive species in the Mediterranean-

climate areas worldwide, from different origins on Lactuca sativa as a model species, Hypochaeris radicata (native to the 

Iberian Peninsula) and Ursinia anthemoides (native to South Africa). For this, we used Oxalis material from the native 

(South Africa) and all the invaded ranges (Chile, Australia, California and the Mediterranean Basin) differing in ploidy 

levels. We measured species performance in the presence and absence of Oxalis material and with or without activated 

carbon twice: when Oxalis was green and vigorous and when senescent. We found vigorous Oxalis tends to reduce 

species germination, but both vigorous and senescent Oxalis increase species biomass probably related to an increase 

in nutrients provided by plant material. The highest increase in species characteristics occur with Oxalis from the Iberian 

Peninsula, which might explain the use of this species largely in agriculture spots. Allelopathy only occurs when Oxalis is 

senescent, and it is especially strong with plants from Chile. Initial plant height and aboveground biomass of L. sativa 

were reduced when Oxalis allelochemicals were present. However, Oxalis allelochemicals stimulated the aboveground 

biomass of the co-evolved U. anthemoides. Although we did not find broad evidence for the NWH, we found differences 
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in the allelopathic potential of Oxalis depending on its origin, which highlight the independent evolution of invasiveness 

traits in distant introduced ranges. 

 

 

P033: Reassessing changes in reproductive strategies and population structure of Oxalis 
pes-caprae in the invaded range 

Rafael Matos1, Joana Costa2, Mariana Castro1, Luis Navarro3, Margarida Moreira1, 

Victoria Ferrero4, João Loureiro1, Sílvia Castro1 
(1) CFE - Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Portugal; (2) LEAF - Linking Landscape, Environment, Agriculture and Food, 

Instituto Superior de Agronomia, Universidade de Lisboa, Portugal; (3) Departamento de Biología Vegetal, Facultad de Ciencias, Universidad de Vigo, Spain; (4) Departamento 
de Biodiversidad y Gestión Ambiental, Facultad de CC Biológicas y Ambientales, Universidad de León, Spain 
 

Reproduction is a key factor for the successful establishment and spread of introduced species, determining the dynamics 

of biological invasions. Oxalis pes-caprae, a tristylous plant native to South Africa, is an invasive species in Mediterranean 

climate regions worldwide described as an asexual plant as only the pentaploid short-styled morph (5x S-morph) was 

introduced, losing all sexual mating partners in the process. However, detailed field surveys done in 2010 across the 

western Mediterranean Basin reported new tetraploid floral morphs (mid-styled and long-styled morphs) and sexual 

reproduction in the invaded range, opening the possibility for shifts in population composition and reproductive strategies. 

This study aimed to reassess the patterns of floral morph and cytotype distribution and the sexual reproduction ability in 

this invaded range after 12 years of the discovery of sexual reproduction. We hypothesize that with the acquisition of 

sexual reproduction and morph inheritance pattern, morph and cytotype frequencies have changed, with increased 

frequencies of tetraploid plants and the L-morph. To test this hypothesis, in January-February 2022, floral morph and 

cytotype composition were re- evaluated in 31 populations of O. pes-caprae in Portugal and Spain sampled by Castro et 

al. (2013) in 2010 (i.e., 12 years later). Floral morph proportions were assessed directly in the field, and up to ten 

individuals of each floral morph were sampled to determine ploidy level using flow cytometry. The results were surprising, 

revealing different scenarios across the invasive populations, namely, changes in floral morph proportions in some 

locations and the emergence of new forms. The results are discussed taking into account the impacts of the invasion 

process of Oxalis pes-caprae. 

 

 

P034: Among demons and killers: Current and future potential distribution of two hyper 
successful invasive gammarids 
Tommaso Cancellario1, Alex Laini2, Simone Guareschi3,4 
(1) Department of Environmental Biology, University of Navarra, Irun larrea 1, E-31080 Pamplona, Spain; (2)  Department of Life Sciences and Systems Biology, University of 

Torino, Italy; (3) Geography and Environment, Loughborough University, LE11 3TU, United Kingdom; (4)  Department of Conservation Biology, Doñana Biological Station (EBD 
- CSIC), 41092 Seville, Spain 
 

Freshwater ecosystems are mainly invaded by a non-random selection of taxa, among which Crustacean stand out with 

numerous successful examples. The amphipods Dikerogammarus villosus (Sowinsky, 1894) and Dikerogammarus 

haemobaphes (Eichwald, 1841), popularly known as “killer” and “demon” shrimps, are emblematic examples of successful 

invaders in European freshwaters. However, the geographical areas in which climatic conditions are suitable for their 

survival have not been explored yet. To fill this gap, we forecasted the current and future habitat suitability for both species 

in the European Western Palearctic considering two scenarios (RCP 4.5 and 6.0) and time periods (2050 and 2070), as 

well as the association between human perturbation (Global Human Footprint) and predicted distribution range. Our 

results highlighted the current high suitability of large areas of Central Europe for both species and alerted for a potential 

expansion toward cold European regions. D. haemobaphes may also further expand in western and southern parts of 

Europe. However, scenarios of future climate changes do not support extra expansions compared to the current potential 

distribution suggesting a reduction of suitable areas for both species. Furthermore, our outcomes stressed a significant 

association (of moderate strength) between human footprint and current suitability values for both amphipods. Surveys 

are recommended in aquatic ecosystems belonging to regions predicted as highly suitable for D. villosus and D. 
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haemobaphes and taxonomic/biomonitoring training to detect the presence of these species and improve our knowledge 

about their actual distribution. Our outputs can be used to anticipate changes in species distribution and to advise natural 

resource managers to provide a powerful spatial and temporal basis for informed decision-making on the allocation of 

resources for monitoring and control. 

 

 

P035: Study of bryozoans in the irrigation infrastructures of the Duero river basin and the 
strategies to minimize ploblems in the irrigation community of toro-zamora canal: 
BRIOSTOP project 
Calvo de Diego, P.1, Campo-Pedruelo, C.2, Sanchez-Hernandez, M.F.3, García-González, M.C.4 
(1) FGULEM-University of León. Jardín de San Francisco, s/n, 24004 León (Spain); (2) Irrigation Community of Toro-Zamora Canal. C/Arroyo, 29, Coreses, 49530, Zamora 
(Spain); (3) Territorial Unit of Agricultural Technological Institute of Castilla y León (ITACyL) of Zamora. C/Prado Tuerto, 17, Planta 12, 49071, Zamora (Spain); (4) Agricultural 
Technological Institute of Castilla y León (ITACyL) Ctra. Burgos, km. 119, 47071 Valladolid (Spain) 
 

In last years, the irrigation community of Toro-Zamora Canal (CRCT-Z), that irrigates to the Duero basin, has had to cope 

with the invasion of bryozoans in their irrigation facilities, which causes continuous problems during the irrigation 

campaigns. Thus, the freshwater bryozoans, such as Plumatella sp, Fredericella sp or Paludicella sp, grow frequently in 

certain areas of the CRCT-Z facilities, disrupting its normal functioning. Some of the main problems caused by the 

presence of bryozoans are the clogging of stone trap filters, hydrants and end of lines and the reduction of the effective 

diameter of pipes, which causes an increase in friction and, therefore, a decrease in the speed of the water. The control 

of bryozoans is difficult due to their resisting stage (statoblast and hibernacula) which allowing re-colonisation when 

environmental conditions improve. In this context, the Briostop project aims to study the bryozoans in the irrigation 

infrastructures of the Duero river basin and to search different strategies to minimize problems in the CRCT-Z. This project 

arises as a continuation of a previous project carried out in 2021 with the collaboration between CRCT-Z, Agricultural 

Technological Institute of Castilla y León (ITACyL) and Association of Irrigation Communities of the Duero Basin 

(Ferduero). Preliminary results of the project will be shown in the conference. 

 

 

P036: Crepipatella dilatata (Lamarck, 1819): routes of invasion of a new invasive alien 
gastropod species in Ria de Aveiro, Portugal 
Maria Beatriz Santos1, Ana Hilário2, Heliana Teixeira2 
(1)  Department of Biology, University of Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, Portugal 

 

Crepipatella dilatata is a slipper limpet native to Chile and Argentine with gregarious behavior and hermaphrodite 

reproduction strategies which make them successful invaders. Human activities are usually responsible for the 

introduction of invasive species outside of their natural ranges, through several vectors and pathways of introduction. In 

Spain, C. dilatata has been observed since 2005 after being introduced through the importation of fresh Mytilus 

galloprovincialis from Chilean mussel farms to Galicia, being its first register in Europe. In 2019, the first individuals of this 

species were discovered in Ria de Aveiro, Portugal. Our primary goal in this study is to confirm the presence of this 

invasive species in Ria de Aveiro, using DNA sequencing to verify its identity. Furthermore, we hope that genetic data will 

help us determine whether the local population of C. dilatata was introduced from its native range in South America, 

through e.g., contamination from ballast waters, or as a result of a secondary introduction from the nearest invaded range 

in Spain by natural dispersal and connectivity patterns. 
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P037: Invasive exotic species in the Minho River – Raising public awareness through 
scientific images 
Cláudia Barrocas1, Fernando Correia1, Carlos Antunes2 
(1) Departamento de Biologia, Universidade de Aveiro, Portugal; (2) Universidade do Porto, CIIMAR, Aquamuseu do Rio Minho, Portugal. 

 

A species becomes invasive when it is brought into an environment where it is not native, establishes self-sustaining 

populations, proliferates, and disturbs the ecosystem. Invasive exotic species (IES) are one of the main causes of 

biodiversity loss in freshwater ecosystems like the Minho River. It is vital to raise awareness among the local populations, 

particularly the fishing community, about the damage that IES cause to the ecosystem, human infrastructures, and their 

own economy, promoting practices that protect natural resources. Upon recognizing the poor scientific literacy of the 

target audience it became clear that the communicational units used in a campaign to raise awareness had to be mostly 

visual, using only simple language to communicate. They must be sturdy enough to use in daily activities, attractive and 

easily assimilated, to maximize participation of the community, as well as school-aged children, in the monitorization and 

control of EIS, creating a movement of citizen science. These “citizens-made-scientists”, armed with new knowledge, 

become responsible for producing and sharing data, while patrolling and protecting their area of action. Scientific 

Illustration is a graphic tool capable of visually conveying a visual explanation by using strategically designed, detailed 

and scientifically accurate drawings, that may help comprehend, assimilate and memorize complex information. The IES 

chosen to be the focus of this project include 12 fishes, 4 mollusks, 2 crustaceans, 1 mammal and 1 plant, 6 of which 

haven’t yet invaded the Minho River, meaning that their arrival can still be prevented. Two simultaneous proposals are 

presented: a) a set of waterproof portable cards for in situ identification of the 20 EIS that threaten the river; b) a large-

scale panel to be displayed at public locations, containing codes of best practices. All illustrations and planning were done 

digitally, using the program Adobe PhotoShop©, and validated by the team at the Aquamuseu do Rio Minho and Fernando 

Correia (MSc. supervisor). The cards and panel were carefully designed with realistic illustrations, complemented with 

short simple texts organized by topics. The diagnostic features of each species are highlighted with pointers and described 

on the back of the card, for identification at a glance, freeing the user’s time and attention-span. The goal of these 

strategies was to stimulate and encourage the target audience to act proactively and confidently, promoting their 

contributions in the field, where they are truly needed. The dissemination of information in a portable format, the use of 

scientific illustrations as functional tools, and the focus on the image/infographic as the means to instruct and capacitate 

the public, are what makes this a pioneering project, along with the possibility of being scaled up to encompass more and 

different species, and/or reuse in other rivers facing similar issues. 

 

 

P038: Information and Awareness of Aquatic Invasive Alien Species in the Iberian 
Peninsula: a review of tools generated by LIFE INVASAQUA 

Anastácio, P.A.1, Banha, F.1, Olivo del Amo, R.2, López-Cañizares, C.2, Guillén, A.2, Miranda, R.3, Oscoz, J.3, Perdices, 

A.4, Machordom, A.4, Cobo, F.5, Barca, S.5, Vieira, R.5, Ribeiro, F.6, Casals, F.7, Sánchez-González J.R.7, Numa, C.8, 

Encina, L.8, Oliva-Paterna, F.J.2 
(1)  MARE / Dpto. de Paisagem, Ambiente e Ordenamento. Universidade de Évora, Portugal; (2) Dpto. Zoología y Antropología, Universidad de Murcia, Spain; (3) Dpto. Biología 
Ambiental. Universidad de Navarra, Spain; (4) CSIC-MNCN. Departamento Biodiversidad y Biología Evolutiva, Spain; (5) EHEC, Universidad de Santiago de Compostela Spain; 

(6) SIBIC. MARE Marine and Environmental Sciences Centre, Portugal. (7) SIBIC. Dpto. Ciencia Animal. Universidad de Lleida, Spain; (8)  IUCN Centre for Mediterranean 
Cooperation, Spain. 
 

Spanish and Portuguese society have limited understanding about the threats posed by Invasive Alien Species (IAS) in 

aquatic systems. This lack of knowledge and awareness about IAS problems hampers its management policy. The 

Environmental Governance and Information LIFE project – INVASAQUA – aims to reduce this challenge by increasing 

public and stakeholder awareness, and by developing tools that will improve the management and Early Warning and 

Rapid Response (EWRR) framework for new IAS in freshwater and estuarine habitats in the Iberian Peninsula. The 

INVASAQUA`s stakeholders are key groups related to the management and impact of IAS on aquatic ecosystems, and 

also the general public. Here, a review of tools developed by the project in its first three years is shown, in order to increase 

their visibility among stakeholders and with the aim of revealing achievements and some of the lessons learned during its 
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implementation. INVASAQUA has proven to be a good source of information on IAS in Spain and Portugal, supporting 

the application of existing regulations by generating knowledge, as well as facilitating participation and the creation of 

synergies between those responsible for management, key stakeholder groups and the general public. This work receives 

funds from the LIFE Programme (LIFE17 GIE/ES/000515). 
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OC 066: Connecting ecological restoration in Portugal: prospects for the Portuguese 
Restoration Network 
Alice Nunes1 and Patricia María Rodríguez-González2 
(1) cE3c – Centre for Ecology, Evolution and Environmental Changes, Faculdade de Ciências da Universidade de Lisboa; (2) Centro de Estudos Florestais, Instituto Superior 

de Agronomia, Universidade de Lisboa Session 
 

There are many public and private entities involved in the restoration of degraded ecosystems in Portugal, but information 

about the projects developed is neither centralized nor available. It is urgent to encourage communication and knowledge 

exchange between professionals and entities working in this area in Portugal, allowing them to learn from the accumulated 

experience to promote ecological restoration in Portugal, in line with the recent declaration of the UN Decade on 

Ecosystem Restoration (2021-2030). With these objectives in mind, the Portuguese Ecological Restoration Network – 

ResECO - was officially launched in August 2019. ResECO was constituted as a working group within the Portuguese 

Ecological Society (SPECO), being an affiliated organization of the Society for Ecological Restoration Europe. ResECO 

has already more than 250 members from all the country, mostly researchers, but also professionals from public 

administration, public and private companies, NGOs, and civil society. They represent various restoration sectors that go 

from the recovery of terrestrial ecosystems (e.g. forests, agro-systems, burned areas, quarries, mines), to rivers and 

wetlands, coastal, marine and island ecosystems, including transversal topics such as the control and eradication of 

invasive species. The main functions and priorities defined for ResECO are to: i) gather and share information on 

ecological restoration in Portugal; ii) facilitate communication within the network and boost initiatives with other 

organizations and societies; iii) promote technical training through courses, workshops, technical seminars; iv) promote 

dissemination and awareness-raising actions for society, private companies, and public administration; v) transfer 

knowledge to policy makers. The prospects for ResEco in the near future are to reinforce interaction and active 

participation of network members, promote a report on the state of ecosystem restoration in Portugal, launch a database 

of restoration projects in Portugal, and promote a national meeting on ecological restoration. In addition, ResECO, as a 

collaborative, open and inclusive network it intends to be, aims to strengthen collaboration with other national and 

international entities and organizations. 

 

 
Monday 4th July, Room 5, 09:15h  

OC 067: Restoration of estuarine vegetation under Climate Change conditions – a 
competition between Sea-Level Rise and migration of saltmarshes 

João Fernandes1, Carlos Gonçalves2, Tiago Verdelhos2, Helena Veríssimo2, João M. Neto2. 
(1) MARE – Marine and Environmental Sciences Centre, ESTM, Instituto Politécnico de Leiria, Peniche, Portugal; (2) MARE – Marine and Environmental Sciences Centre, 
Department of Life Sciences, University of Coimbra, Coimbra, Portugal 

 

Coastal ecosystems provide several services to people, from natural capital, such as aquaculture and fisheries, to coastal 

protection benefits by reducing the impacts of erosion, storm-damage, and flooding. However, climate change (CC) 

threatens the good functioning and balance of saltmarsh habitats and coastal cities safety due to Sea-level rise (SLR). To 

address this, coastal managers are exploring worldwide Nature-based Solutions as a sustainable alternative to deal with 

CC risks in littoral areas. In the Mondego estuary (Portugal) some measures have been tested for saltmarsh restoration 

and sediment accretion (vegetation, geotextile bags, wooden stakes, and geotextile fabric). Wooden stakes represented 

an interesting measure considering accretion rates, cost, labour, and maintenance [1]. From literature review regarding 

saltmarsh restoration actions (total of 601 publications), it was possible to list in-situ restoration intervention types 

(Active/Passive/Creation), non-intervention studies (experimental, theoretical, etc...), study types with different purposes 

(monitoring or field experiment), intervention’s main topic (Hydrology, Topography, Flora, etc...) and the intervention 

results (Failed, conclusive, inconclusive or beneficial). About 104 articles were classified as restoration actions with a 
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major focus on vegetation and its performance as field experiment studies with active intervention type. The importance 

of vegetation in flooding and erosion control contributed to bring together the efforts of scientists and managers toward 

the restoration of coastal vegetated habitats. Scientists are concerned that SLR will bring new challenges to vegetation 

survival and question if plants are able to migrate in due time to suitable coastal areas [2]. Currently, as a part of the LIFE-

ADAPTABLUES project aiming at adaptation to CC through the management and restoration of European estuarine 

ecosystems, we are testing the capacity of local vegetation to adapt to SLR. Therefore, transplantations of different 

species (Spartina maritima, Bolboschoenus maritimus, Halimione portulacoides and Zostera noltii) were implemented in 

the field (individual specimens and sediment corers with plants), to test: a) the survival rate of different species to 

manipulation (same depth as original location of plants); b) transplants to recreate SLR scenarios with two waterlogging 

times (10cm & 30cm slope) to understand vegetations behaviour under stress conditions (2 depths different from original). 

Although still ongoing, provisional results shown species potential to survive and adapt to direct transplants and under 

SLR pressure. In case of Spartina and Zostera direct transplants we observe a good response on new offspring and 

patches extensions after 12 months, respectively. This analysis will improve our understanding of the potential SLR threat 

on saltmarsh and seagrass vegetation and develop modelling tools to study habitat migration potential on Mondego 

estuary. 

 

 
Monday 4th July, Room 5, 09:30h  

OC 068: Seagrass restoration as a Nature-based Solution to improve intertidal seagrass 
resilience and mitigate the lugworm disturbance: guidelines and upscaling program 
Sousa, A.I.1; Flindt, M.R.2; Lopes, M.1; Costa, V.1,3; Raínha, P.1; Coelho, J.P.1; Lillebø, A.I.1 
(1) CESAM - Centre for Environmental and Marine Studies, Dpt of Biology, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro,Portugal; (2) Dpt of Biology, 
University of Southern Denmark (SDU), Campusvej 55, dk- 5230 Odense M, Denmark, 3Current address: SZN, Dpt Integrative Marine Ecology, 87071, Amendolara, Italy 

 

Seagrass meadows conservation can be a powerful Nature-based Solution (NbS) to build resilience to climate change 

(e.g. through coastal protection, blue carbon sequestration), to increase biodiversity (providing habitat, nursery areas for 

fish and invertebrate species), and to provide other ecosystem services. Worldwide natural and anthropogenic pressures 

have led to seagrass ecosystem degradation, and the need to effectively counteract this decline is promoted by 

international policies such as the UN Decade for Ecosystem Restoration (2021-2030). Specially in the last two decades, 

restoration projects have been carried out worldwide, targeting different seagrass species and habitats (subtidal vs 

intertidal; fjords vs estuaries). While certain restoration techniques may be suitable for a seagrass species and recovery 

of ecosystem functions and services, they may not be effective for another species and coastal system. Thus, the 

implementation of seagrass restoration projects requires an integrated overview of the ecosystem and constraints for 

natural recovery. The occurrence of the lugworm Arenicola spp. (non-indigenous species) on seagrass meadows has led 

to seagrass fragmentation due to bioturbation in coastal and estuarine areas, including the Ria de Aveiro coastal lagoon 

(Portugal). To enhance seagrass Zostera noltei resilience against lugworm bioturbation and provide guidelines to improve 

seagrass restoration by ecological restoration practitioners using NbS, we propose a decision-making approach. In situ 

Z. noltei transplant and restoration methodologies (individual transplants, different anchoring methods, sods), plus the 

effectiveness of two natural membranes (NbS) to mitigate the Arenicola spp. bioturbation were tested since 2018. Our 

results showed the sod (seagrasses and its rhizosphere) is the best transplanting method, being the least invasive method 

to the donor meadow and since the Z. noltei self- facilitation process is enhanced. The natural membrane significantly 

decreased the bioturbation impacts of Arenicola spp. Lastly, we defined a stepwise approach to improve the resilience of 

Z. noltei and maximise the success of restoration, consisting on the: characterization of the donor population, identification 

of the constraints and implementation of restoration measures, and scale-up the restoration plan. Upscaling of Z. noltei 

restoration to mitigate the lugworm impacts at Ria de Aveiro was started at three sites in the lagoon in 2020. Monitoring 

of seagrass cover and lugworm density to evaluate the NbS membrane effectiveness were performed monthly, and the 

restoration success rates vary among sites. Overall, the proposed decision-making approach, best restoration techniques 
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and guidelines for practitioners in intertidal coastal systems’ management will facilitate the success of seagrass restoration 

plans, particularly Z. noltei, ultimately promoting biodiversity and climate mitigation and adaptation. 

 
 

Monday 4th July, Room 5, 09:45h  
OC 069: A framework to do forest restoration by drone seeding feasible 
Jorge Castro1, Fernando Morales-Rueda1, Domingo Alcaraz-Segura2, Siham Tabik3 
(1) Department of Ecology, University of Granada. Granada, Spain; (2) Department of Botany, University of Granada. 18071 Granada, Spain. 3Department of Computer Science 

and Artificial Intelligence, University of Granada. 18071 Granada, Spain. 
 

Aerial seeding with drones is being proposed as a smart, top method to restore forest at large spatial scales. However, 

the current approach for drone seeding seems to be merely a reproduction of what has been done for decades with 

aircrafts vehicles (airplanes or helicopters) but at much lower spatial scale. This posses tremendous problems for the 

success and implementation of forest restoration, including seed provisioning and biotic and abiotic limitations for seedling 

and sapling survival and growth. Aerial seeding with drones is a promising technology that may be tremendously helpful 

in forest restoration, but forest restoration is not simply to fire seeds massively from a drone. Here, we describe a 

framework for drone seeding that will increase the success and precision of forest restoration. It combines different 

approaches and technologies that range from the most classical local knowledge to remote sensing or artificial 

intelligence, but that altogether help to overcome the biotic and abiotic hazards that limit the recruitment of plants to the 

adult stage. This method may be automated and scalable at any ecosystem type. Overall, the real potential of drone-

seeding should rely on a more precise restoration with lower seed consumption achieved by dropping the seeds in 

specificlocations at the submeter scale (e.g., specific microhabitats) where chances for seedling recruitment are 

maximized through microclimatic amelioration or promotion of positive biotic interactions.  

 

 
Monday 4th July, Room 5, 10:30h  

OC 070: Can Zostera noltei be used as a restoration tool for historically contaminated 
areas? Preliminary results from a pilot re-colonization study 
Oliveira, V.H.1; Sousa, A.I.1; Fonte, B.A.1; Dias, J.M.2; Vaz, N. 2; Pereira E.3; Díez, S.4; Dolbeth, M.5; Coelho, J.P.1 
(1) Biology Department, CESAM - Centre for Environmental and Marine Studies, University of Aveiro, Campus de Santiago, 3810-193 Aveiro, Portugal; (2) Physics Department, 
CESAM - Centre for Environmental and Marine Studies, University of Aveiro, Campus de Santiago, 3810-193 Aveiro, Portugal; (3) LAQV-REQUIMTE - Associated Laboratory 

for Green Chemistry, University of Aveiro, Aveiro, Portugal; (4) Environmental Chemistry Department, Institute of Environmental Assessment and Water Research, IDAEA-CSIC, 
E-08034 Barcelona, Spain; (5) CIIMAR - Interdisciplinary Centre of Marine and Environmental Research, Novo Edifício Do Terminal de Cruzeiros Do Porto de Leixões, Avenida 
General Norton de Matos S/N, 4450-208, Matosinhos, Portugal; 
 

Recent decades have seen a progressive implementation of environmental legislation and targets by international 

organizations to combat planetary degradation, culminated by the United Nations Decade on Ecosystem Restoration 

(2021-2030), aiming to mitigate and prevent the degradation of ecosystems on all continents and oceans.  In addition, the 

European Union has been striving to take measures to combat global warming, many of which are also based on the 

restoration and conservation of wetland ecosystems. While seagrass conservation and restoration programs exist 

worldwide, as a result of their acknowledged relevance for coastal ecosystems, little is known regarding their remediation 

capacity in historically contaminated areas, as a facilitator of natural attenuation. With this in mind, the possible use of 

seagrass (Zostera noltei) as blue-green restoration infrastructure is being tested in a historically contaminated area of the 

Ria de Aveiro (Portugal). Potential transplantation sites were selected based on hydrodynamic modelling (Delft3D), to 

evaluate depth, emersion and submersion times and currents in Laranjo Bay (Ria de Aveiro). Based on the simulation 

results it was possible to identify the most suitable area to perform the transplantation. Transplanting strategy consisted 

of patches (± 20x30 cm, 5 cm deep) collected from a donor Z. noltei meadow (3 km downstream of the transplantation 

target site). Patches were transplanted in mosaic-shape, 40 cm apart to allow the expansion of Z. noltei in all directions, 

over a total area of circa 20 m2 (7 x 3 m). This area was expanded in the following year to a total area of 50 m2. Re-



 

 

102 

102 

colonization success was evaluated by the evolution of seagrass % coverage and biomass over time, and the seasonal 

evaluation of tissue contaminant content and photosynthetic efficiency (photosynthetic pigment content and 

PAMfluorometry). The effect of plant cover on sediment contaminant biogeochemistry was evaluated through contaminant 

profiles and passive DGT (Diffusive gradient in thin films) samplers. One year after the first transplant, seagrass coverage 

reached as high as 95%, and no evidence of photosynthetic efficiency impairment was observed compared with the 

source meadow or a native meadow adjacent to the transplant. Tissue contaminant (Hg) concentrations increased over 

time in belowground biomass (up to 0.46 mg kg-1) and seasonally in aboveground biomass (reaching as high as 0.16 mg 

kg-1 in summer). While no apparent effect was observed in sediment contaminant profiles, the bioavailable Hg fraction 

(through DGT samplers) seems to be reduced in the presence of seagrasses. While the evaluation of the effect of Z. noltei 

presence on the local benthic biodiversity is still underway, overall results suggest that re-colonization with Z. noltei can 

therefore be a viable restoration strategy for historically contaminated coastal systems.  

 

 

Monday 4th July, Room 5, 10:45h  
OC 071: Pyrenean oak forests restoration under global change integrating land- use 
patterns and environmental gradients 
Isabel Passos1, Albano Figueiredo2, Maria Margarida Ribeiro1,3,4 
(1) CERNAS-IPCB–Research Centre for Natural Resources, Environment and Society, Castelo Branco Polytechnic Institute,Portugal; (2) CEGOT-UC-Centre of Studies in 
Geography and Spatial Planning, Department of Geography and Tourism, University of Coimbra,Portugal; (3) IPCB-ESA–Instituto Politécnico de Castelo Branco, Escola Superior 

Agrária,Portugal; (4) CEF–Centro de Estudos Florestais, Instituto Superior de Agronomia, Universidade de Lisboa,Portugal 
 

Carbon sequestration is considered one of the most important forests ecosystem services. Existing native forests can be 

more efficient in providing this service than restored forests, but strong carbon sequestration potential exists on restored 

key habitats, like wetlands and forest ecosystems. Moreover, habitat restoration and creation are often recognized as the 

most effective nature-based solutions for climate change mitigation, promoting also climate adaptation, resilience, and 

biodiversity preservation. Also, forest restoration will most likely restore or improve other important ecosystem services, 

like regulating services, cultural services, and important biodiversity protection, which may be at risk due to global change's 

negative effects. Although forest restoration can play an important role in climate change mitigation, decisions must 

integrate land-use patterns and modifications in species distribution associated with projected climate change. The 

integration of outputs considering future climate change scenarios should be considered in forest ecosystem restoration 

planning actions to increase long-term success, considering potential suitable habitat loss and range shift, and the aim to 

enhance carbon sequestration capacity, likely to be maximized when plant species grow in adequate areas. This work 

will use the native Pyrenean oak (Quercus pyrenaica Willd.), anIberian Peninsula native species, to assess which areas 

might be appropriatefor forest recovery aiming to increase carbon sequestration capacity,preservation, and ecosystem 

services enhancement, considering the entire distribution range of the taxon. Within the potential area of distribution, the 

species has endured decades of forestry policies, which benefited fast-growing forest species, namely in Portugal. In 

addition, despite significant abandonment of agriculture and grazing, other factors have hindered such forests recovery 

(short-cycle fires, soil degradation, erosion, and invasive species expansion), promoting the current scattered distribution 

of the species, and consequent biodiversity loss. This work was made in the scope of CULTIVAR project (CENTRO-01-

0145-FEDER-000020), co-financed by the Regional Operational Programme Centro 2020, Portugal 2020 and European 

Union, through European Fund for Regional Development (ERDF). Further funded by the Fundação para a Ciência e a 

Tecnologia grants UIDB/00239/2020 and UIDB/00681/2020. 
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Monday 4th July, Room 5, 11:00h  
OC 072: The Seagrass value as benthic invertebrate diversity promotor: a recolonization 
experiment 
Rita Faião1, Daniel Crespo1, Vânia Freitas1, Vítor Hugo Oliveira2, Ana I. Sousa2, João Pedro Coelho2, Marina Dolbeth1 
(1) CIIMAR – Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Novo Edifício do Terminal de Cruzeiros, Avenida General Norton de Matos 

S/N, 4450-208, Matosinhos, Portugal; (2) Biology Department, CESAM - Centre for Environmental and Marine Studies, University of Aveiro, Campus de Santiago, 3810-193 
Aveiro, Portugal 
 

Seagrass meadows play a crucial role in mitigating the climate crisis, being one of the main carbon sinks of marine 

ecosystems, which can be stored in sediments from decades to millennia. As habitat-forming species, seagrasses also 

provide other important ecosystem services, acting as nurseries of marine life, supporting biodiversity and the fisheries 

economy, as bioremediation tools, among others. Currently, these habitats are vulnerable and declining due to human 

action, such as unsustainable use of coastal areas and climate change. In this perspective, the RemediGrass project 

aimed to recolonize seagrass beds (Zostera noltei) as a Green and Blue Infrastructure to bioremediate the historical 

mercury (Hg) contamination of Laranjo Bay, at Ria de Aveiro coastal lagoon (Portugal). This study focused on evaluating 

the role of the seagrass as a nature- based solution to promote local biodiversity while minimizing the impacts of historical 

contamination. For this, we compared the benthic communities along the presence-absence continuum of the seagrass 

in two areas, one located at a historical contaminated site, where a seagrass transplant was held, and another at a control 

site with well-established seagrass meadow. At each area, we sampled along the Z. noltei continuum: at the meadow, the 

adjacent buffer area, and the bare areas in the vicinity of the meadows. Overall, the presence of the seagrass meadow 

had a strong influence on the benthic communities’ composition and abundance along the spatial gradient under scrutiny. 

The highest community diversity and abundance was observed in the well-established Z. noltei compared to all other 

areas. Still, the historical contamination had also an impact since generally lower diversity and abundance were observed 

in those areas, with a lessened effect of the Z. noltei presence. Although differences in the community indicators were not 

as expressive regarding the Z. noltei continuum, some key species such as Hediste diversicolor and Scrobicularia plana 

followed that gradient, with increasing abundance from bare to adjacent and meadows areas, particularly in the 

transplanted region.  

 
 

Monday 4th July, Room 5, 11:15h  
OC 073: Matalavilla-Valseco stream, restoration of ecological flow after 54 years of 
dryness. Environmental monitoring with macroinvertebrates using traditional 
methodology and environmental DNA. 
Álvaro Fueyo Rodríguez1,2, Beatriz Villazán Peñalosa1, Omar Sánchez Fernández1,2, Javier Granero Castro1, Yaisel 

Borrell Pichs2.  
(1) Taxus Medio Ambiente S.L. Oviedo, Asturias, Spain; (2) University of Oviedo Oviedo, Asturias, Spain 

 

In 1967, the Matalavilla reservoir was built in León (Spain), cutting off the river Valseco just 800 metres from its mouth on 

the river Salentinos. These 800 metres of river remained completely dry for more than 50 years. Until its ecological flow 

was restored at the beginning of 2020. As a result of this restoration, environmental monitoring studies were carried out 

with biological quality indicators such as macroinvertebrates, among others. These studies were carried out at 3 different 

points with monthly sampling following the official methodology of the Ministry ML-Rv-I-2013 for traditional sampling, 

calculating the IBMWP and METI indices for each of the samples. Environmental DNA was applied in parallel to traditional 

sampling in the last month to detect all hidden biodiversity and further identify the species present. DNA analysis was 

carried out on BULK samples with BF3/BR2 primers and water samples with fwhF2/EPTDr2n primers. The results show 

a gradual change in the families present in the different points as well as a colonisation at different rates for each of the 

sites, which can be explained by the connectivity characteristics and distance from the Salentinos river. It is also noted 

the reach of "moderate" status in the worst of the sites in only one year. Demonstrating the possible and relatively rapid, 
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albeit partial, recovery of a river, even if it has been dry for more than 50 years. Encouraging the repetition of this success 

in other stretches of these characteristics and stressing the importance of the ecological flow. 

 

 

Monday 4th July, Room 5, 15:15h  
OC 074: A combined approach to identify microbial indicators of terrestrial ecosystem 
multifunctionality: from the greenhouse to a European-scale assessment 
Ferran Romero1, Maëva Labouyrie1,2,3, Alberto Orgiazzi2, Panos Panagos2, Arwyn Jones2, Leho Tedersoo4, Alain Held1, 

Chloé Douard1, Cristiano Ballabio2, Emanuele Lugato2, Felipe Bastida5, François Buscot6,7, Thomas Reitz6,7, Matthias 

Rillig8,9, Anika Lehman8,9, Marcel van der Heijden1,3 
(1) Plant-Soil Interactions, Agroscope, Reckenholzstrasse 191, 8046 Zurich, Switzerland; (2) European Commission, Joint Research Centre Ispra, Via Enrico Fermi 2749, 21027 
Ispra, Italy; (3) Department of Plant and Microbial Biology, University of Zurich, Zollikerstrasse 107, 8008 Zurich, Switzerland; (4) Institute of Ecology and Earth Sciences, 
Vanemuise 46. 51014 Tartu, Estonia; (5) Department of Soil and Water Conservation and Waste Management, CEBAS- CSIC, Campus Universitario de Espinardo, 30100 
Murcia, Spain; (6) UFZ-Helmholtz Centre for Environmental Research, Department of Soil Ecology, Theodor-Liese-Str. 4, D-06120 Halle (Saale), Germany; (7) German Centre 

for Integrative Biodiversity Research (iDiv), Halle-Jena-Leipzig, Deutscher Platz 5e, D-04103 Leipzig, Germany; (8) Institute of Biology, Freie Universität Berlin, 14195 Berlin, 
Germany; (9) Berlin-Brandenburg Institute of Advanced Biodiversity Research, 14195 Berlin, Germany 
 

Soil biodiversity is of outermost importance as it is directly linked to many ecosystem services that guarantee human 

health, such as food provision, water purification, and climate regulation. However, soils are worldwide being degraded 

because of human actions and, consequently, biodiversity losses currently threaten the provision of ecosystem functions, 

and the services that rely on them. Therefore, there is a need to provide biological indicators of ecosystem 

multifunctionality, as they could be useful tools in soil ecosystem monitoring, and restoration. Here we show the results of 

two independent but complementary approaches aiming at providing microbial indicators of ecosystem multifunctionality. 

First, we experimentally reduced soil biodiversity in agreenhouse experiment by inoculating a set of microcosms with 

previously sieved soil inocula and linked these reductions to losses in multiple ecosystem functions. Secondly, we used 

an extensive soil metabarcoding database derived from the European Union’s Land Use/Cover Area frame statistical 

Survey, in order to determine which bacterial and eukaryotic soil taxa better predict changes in ecosystem 

multifunctionality. We employed a Random Forest classification analysis to identify which soil taxa (i.e., amplicon 

sequence variants, ASVs) were the main predictors of ecosystem multifunctionality (e.g., soil respiration, plant biomass, 

litter decomposition). Random Forest determined that ~100 ASVs were strongly related to changes in soil functions in our 

greenhouse and continental-scale approaches. Members of Actinobacteria, Firmicutes, Amoebozoa, and Excavata were 

identified as drivers of plant biomass and litter decomposition, while members of Acidobacteria drove the overall response 

of soil respiration. Moreover, we show that eukaryotic alpha-diversity (especially ASV richness) is a better predictor of 

ecosystem multifunctionality than bacterial diversity. We argue that the combination of a greenhouse and a continental- 

scale approaches opens the path towards understanding the role that soil microbiota plays in driving ecosystem functions. 

Besides possible ecological implications, this study contributes to the development and implementation of policies aiming 

at preserving soil biodiversity and associated services at the European scale. 

 

 
Monday 4th July, Room 5, 15:30h  

OC 075: Developing a stereo-video system to study fish microhabitat and ecology in 
wetland ecosystems 
Andrés Fernández-Vilar, Lluís Zamora Hernández, Emili García-Berthou  
GRECO, Institute of Aquatic Ecology, University of Girona, 17003 Girona, Spain 

 

Stereo-video systems (hereafter SVS) have been widely applied to study fish ecology in marine coastal ecosystems and 

more recently in freshwater, mostly in headwater streams. Here, we developed a method based on SVS to study 

microhabitat use, size structure, abundance, and interactions of fish in coastal lagoons, using the endangered Spanish 

toothcarp (Apricaphanius iberus) and the invasive mosquitofish (Gambusia holbrooki) as a case study. Stereo-video 
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measurements were obtained in situ by means of deploying six replicates of static pairs of GoPro HERO7 cameras per 

site in six shallow coastal lagoons of northeastern Spain, hosting populations of these two fish species. Simultaneously, 

fyke nets were placed at the same study sites in summer of 2021 in order to compare the results of the two sampling 

techniques. Our main objective was to examine ontogenetic variation in water column use and to unveil possible 

interspecific interactions and changes in sympatric populations of the two fish species. Secondarily, we wanted to compare 

SVS and fyke nets in assessing species composition, relative abundance, and size structure. We tested our SVS 

technique for precision and accuracy in the lab obtaining satisfactory results. We obtained the species, sex, and total 

length of the fishes to the nearest mm and their positions relative to the water surface based on the stereo-video recording 

of the same scenes with the open-source videogrammetry software VidSync 1.661, and we processed the data in R. We 

calculated fish orthogonal distances to the water surface in 5-s intervals to examine microhabitat use. This procedure 

allowed to estimate fish abundances across a timeline and ontogenetic changes in microhabitat use. A total of ninety 17.5-

min long stereo-video clips containing more than 7,300 fish positions were processed for this study. SVS unveiled 

differential water-column use by the two species, with invasive mosquitofish having a shallower microhabitat than the 

toothcarp. Larger mosquitofish tended to use shallower waters, whereas no clear ontogenetic shift was observed for the 

toothcarp. We did not find a clear shift in microhabitat use when the two species coexisted, although further data and 

analyses are necessary. The agonistic interactions between the two species were not frequent in sympatric populations. 

Fyke nets and SVS yielded similar species composition and considerably correlated abundances for the two species, 

particularly for mosquitofish, across the six coastal ponds. Size structure varied significantly with the two techniques, with 

fyke nets apparently being more size selective as smallest mosquitofish were underrepresented in fyke nets compared 

with SVS. Our results suggest that these non-destructive and non-obtrusive SVS are an ideal technique for studying 

endangered species in protected areas and have enormous potential to be applied in many other aquatic ecosystems and 

to improve the knowledge of microhabitat use and behavior of animal species in natural conditions. 

 

 
Monday 4th July, Room 5, 15:45h  

OC 076: Biocrust restoration roadmap: Insights under field conditions from SE Spain 
Yolanda Canton1,2, Aitor Alameda1, Lisa Maggioli1, Roman3, Beatriz Roncero-Ramos4, Carlos Urueta, C1, Emilio 

Rodriguez-Caballero1,2, Sonia Chamizo1,2. 
(1) Dep. Agronomía, Univ. Almería, Almeria, Spain; (2) CECOUAL, Univ. Almería, Almería, Spain; (3) Colleage of Agricultural Sciences, Penn State University, Pennsylvania; 
(4) Dep. Biología Vegetal y Ecología, Univ. Sevilla, Sevilla, Spain 

 

In dryland ecosystems the surface of soils is frequently inhabited by phototroph-driven microbial communities, known as 

biocrusts that provide essential ecosystem services by increasing soil stability and influencing soil water, nutrient, and 

carbon cycles. The functional importance of biocrusts, their high vulnerability to human disturbance and the slowness of 

their natural recovery have motivated a growing interest in their restoration. Developing strategies that enable the 

facilitation of the successional process of biocrusts or their reestablishment where they have been removed and the 

recovery of their associated services is, in fact, a widely recognized crucial step to restore dryland ecosystems. Most 

studies in this line have focused on the isolation and/or scale-up of biocrust phototrophic members, especially 

cyanobacteria, for their inoculation in degraded areas. In this work we present our roadmap of assisted inoculation with 

cyanobacteria to promote biocrust regeneration and the new approaches we are conducting to overcome the limited 

success of the cultivated biocrust inoculum in the field. After the isolation, identification and selection of the soil native 

cyanobacteria strains, a laboratory screening on different soils was carried out to select the best inoculum to restore the 

degraded target area. The following step was the optimization of cyanobacterial biocrust inoculum production by using 

fertilizers-made media to reduce costs and face large scale restoration projects. We also developed a quick and non-

destructive monitoring method of the inoculated biocrust development based on its spectral response. Although, we found 

that under controlled conditions, the inoculation of different degraded soils with the native cyanobacteria induced the 

formation of a biocrust which improved very significantly key soil properties in the short term, establishing biocrusts in the 

field, specially from cultivated inoculum, is difficult. The stressful conditions, such as the scarcity of water and nutrients, 

high ultraviolet radiation and erosion, often cause a decrease in the colonization and growth rates of the cyanobacteria 
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inoculum, and in the success of restoration. Cyanobacterial inoculum hardening and habitat amelioration strategies to 

reduce the abiotic stress of the inoculum after inoculation (covering with different types of meshes, native-plant based 

stabilizers and mulches, etc) were also evaluated. Our results show that the progressive pre- acclimation of the cultures 

before inoculation did not significantly improve biocrust survival and establishment, while covering cyanobacterial 

inoculated soils with native plants-fiber mesh or -litter mulch resulted in better colonization of the inoculum and improved 

soil properties. Direct inoculation produced poor outcomes at the short term; however, a possible soil priming effect of the 

inoculum application resulted in significant higher biocrust development in the longer term. 
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RS4 Posters 
Poster sessions - Rectory Hall  

Monday - Tuesday, 4th - 5th July  
10:00h-10:30h, 16:15h-17:00h  

 
P039: Involving future generations in climate action through Life Terra 
Carlos Rio Carvalho, Aroa Gregori-Muntaner, Marta Múgica, Nuria Borras, Priya Devasirvatham, Sabine Lieb, Madeleine 

Deselaers, Christos-Emmanouel Papadelis, Argyro-Aliki Zioga, Dimitrios-Sotirios Kourkoumpas, Chiara Braschi, Marcella 

de Mestria, Luca Gallerano, Alessandro Piazzi, Stefano de Marco, Sven Kallen, Santi Sabate, Chrystal Moore, Teresa 

Sauras, Samuel Allasia Grau 
Life Terra 
 

Life Terra is a European initiative that seeks to bring people together to plant 500 million trees one for each European 

citizen. The project’s strategy is to provide knowledge, technology and skills which will enable citizens to take urgent 

action against the climate crisis. In this way, Life Terra plans to engage and connect a record number of volunteers in 

collaboration with existing initiatives to spark a citizen tree planting movement. Education is Life Terra's most valuable 

long-term investment. Life Terra develops different strategies to raise environmental awareness among all ages, 

empowering citizens to become part of the climate solution and preparing them to be future stewards of the Earth. Life 

Terra operates in nine countries (Portugal, Spain, Greece, Deutschland, Italy, Nederland, France, Belgium, and Czech 

Republic). Life Terra is currently in the demonstration phase (first two years of five). In Y1 despite the multiple constraints 

on activity due to Covid-19 the project is on track and reaching the objectives. 

Results Y1 – (2020-2021): 1,924 volunteers involved; 80 planting events; 876 students and 73 teachers engaged; 55 

Terra Leaders trained; 158,501 trees planted. Tree-planting events: Engage citizens and schools in climate action while 

learning about local  action while learning about local ecosystems, ecological functions of trees, and how to plant them.  

All Life Terra events are supported by the project´s tree-monitoring platform to tag and georeferenced every tree planted. 

Education & training Operates in two axes: i)Terra Mission: an environmental programme for students ages 8-14 based 

on STEM (Science, Technology, Engineering, and Mathematics and the best available science...). Terra Mission is a 

sustainability educational package consisting of 8 themes, an introduction and a closure lesson. It can be taken partially, 

as all themes are independent but interlinked. Using inspiring sources and examples, Terra Mission challenges teachers 

and students to investigate and learn about the environment, both inside and outside of school, and constitutes n 

opportunity for teachers across Europe; ii) Terra Leaders: A hands-on theory and practice programme to train volunteersto 

lead our tree-planting events, improving the network of people and organizations. Data gathering and decision making 

Essential for support planting, education and networking activities the project also aims: Develop a framework and a 

database for species selection and distribution for successful, efficient and scalable forest landscape restoration (FLR); 

Develop a land suitability model that allows assessing the suitability of species for a given area, accounting for climate 

change scenarios. Develop efficient large-scale monitoring technologies to estimate carbon storage through time in 

planted forests. Life Terra is co-financed by the European Commission through the LIFE Programme 

(LIFE19CCM/NL/001200). education@lifeterra.eu https://lifeterra.eu   
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P040: Water shrinking favors CO2 emissions in a restored wetland (Lucio de Trebujena, 
Cádiz) 
E. Moreno-Ostos1, P. Warren-Jiménez1, S. Rodríguez-Gómez1, T. Gil2, J.J. Montes-Pérez1 
(1) Marine Ecology and Limnology Research Group (GEML). Department of Ecology. Faculty of Sciences. University of Málaga. Boulevard Louis Pasteur S/N. 29071. Málaga 

(Spain); (2) WWF Spain. Gran vía de San Francisco, 8. 28005 Madrid (Spain). 
 

High primary production in wetlands, together with the anaerobic conditions that normally prevail in their flooded or 

waterlogged sediments, make these ecosystems important sinks of atmospheric carbon on a global scale. However, water 

shrinking due to hydrological changes promotes total or partial drying of wetlands. This water shrinking exposes to the 

atmosphere significant extensions of previously flooded and anoxic sediments enhancing microbial aerobic respiration 

and remobilizing organic carbon stored in sediments for long periods. As a result, the wetland loses relevant regulation 

ecosystem services (i.e., climate and carbon cycle regulation), and becomes a source of CO2 to the atmosphere. In this 

study we took advantage of a management-induced water shrinking event in a recently restored wetland by WWF (Lucio 

de Trebujena, Cádiz) to study the effect of sediment desiccation on CO2 fluxes. An extensive survey was carried out to 

measure CO2 fluxes from exposed sediments covering a wide range of moisture. CO2 fluxes in exposed sediments were 

measured using an Infrared Gas Analyzer (IRGA) coupled to a soil respiration chamber. In addition, CO2 fluxes in the 

flooded area were also measured using an IRGA but, in this case, attached to a floating chamber. Our results depict the 

sequence of CO2 emissions that followed the wetland dewatering process. Thus, while the flooded area was always a 

CO2 sink, the exposed sediments became a net CO2 source. In this context, sediment CO2 emissions were related to 

sediment moisture through a unimodal trend. This trend was characterized by lower emissions in recently drained areas 

with high humidity (80-100%) and in very dry sediments (0-20%), whereas maximum CO2 emissions were recorded when 

humidity was around 40-60%. Interestingly, emissions from very dry areas were always higher than emissions from 

waterlogged sediments. Based on these results, we recommend to keep water level and flooding conditions as high as 

possible in the wetland to reduce CO2 emissions and to promote its role as a carbon sink. 

 

 

P041: LIFE RESQUE ALPYR: Restoration of aquatic ecosystems of protected areas from 
the Alps and Pyrenees 
Marc Ventura1, Rocco Tiberti2, Teresa Buchaca1, Josep M. Ninot3, Aaron Pérez-Haase3, VíctorOsorio1 and Quim Pou-

Rovira4,5 
(1) Integrative Freshwater Ecology Group, Centre for Advanced Studies of Blanes (CEAB-CSIC), Catalonia (Spain); (2) Department of Earth and Environmental Sciences, 
University of Pavia (Italy); (3) Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Catalonia (Spain); (4) Sorelló, Estudis al Medi 

Aquàtic, Catalonia (Spain); (5) La Sorellona, Catalonia (Spain) 
 

Within the alpine biogeographic region, aquatic and semiaquatic habitats are important biodiversity reservoir for habitats 

and species of Community Interest, but they are often threatened by multiple factors. The conservation state of EU 

protected habitats and species is expected to worsen as long as no actions and conservation strategies are implemented. 

LIFE RESQUE ALPYR aims at recovering mountain aquatic habitats improving conservation of several target 

habitats/species in four Nature 2000 sites from the alpine biogeographical regions of the Pyrenees (NE Spain) and the 

Alps (NW Italy). The target habitats include eleven aquatic or semi-aquatic habitats of which five are priority: high mountain 

lakes (HCIs 3110 and 3130), alpine or subalpine grasslands, heaths and meadows (HCIs 4020*, 6230*, 6410 and 6520), 

mires (HCIs 7110*, 7140, 7230 and 91D0*) and petrifying springs (HCI 7220*). Target species include native amphibians 

from both areas (Rana temporaria) or from the Pyrenees (Euproctus asper, Alytes obstetricans); the semiaquatic mammal 

Galemys pyrenaicus living in Pyrenean streams and lakes; and seven insectivorous bats, Barbastella barbastellus, Myotis 

myotis, and Plecotus macrobullaris present in the Pyrenees and the Alps and Rhinolophus hipposideros, Myotis blythii, 

Myotis bachsteinii, Nyctalus lasiopterus from the Pyrenees. The target habitats and most species have a naturally 

fragmented distribution, occurring on small areas in the whole European Alpine biogeographic zone, and are affected by 

anthropogenic pressures. The actions and means involved will be the experimental non-native fish eradication in high 

mountain lakes, selective mowing of meadows, livestock grazing management in mires and aquatic habitats, and 

conservation status improvement of mires by forest clearcutting. The project will provide replicable and exportable 
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conservation actions, will rise awareness among people and stakeholders on the project conservation issues and will 

promote the transfer of the project background and results to other European high mountain areas and conservation 

authorities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

110 

110 

RS5: Ecological research on environmental global changes and 

extreme events 

 
Tuesday 5th July  

08:55h - 16:15h  
Room 3 

 

 
 
Chairs:  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



 

 

111 

111 

RS5 Oral communications  
Tuesday 5th July, Room 3, 09:00h  

OC 105: Climate change and the destabilisation of global land carbon sinks 
Marcos Fernández-Martínez1,2,3, Josep Peñuelas2,4, Frederic Chevallier5, Philippe Ciais5, Michael Obersteiner6,7, 

Christian Rödenbeck8, Jordi Sardans2,4, Sara Vicca1, Hui Yang5, Stephen Sitch9, Pierre Friedlingstein10, Vivek K. Arora11, 

Daniel S. Goll5, Atul K. Jain12, Danica L. Lombardozzi13, Patrick C. McGuire14, Ivan A. Janssens1 
(1) PLECO (Plants and Ecosystems), Department of Biology, University of Antwerp, 2610 Wilrijk, Belgium; (2)  CREAF, E08193 Bellaterra (Cerdanyola del Vallès), Catalonia, 

Spain; (3) BEECA-UB, Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, E08028 Barcelona, Catalonia, Spain; (4) CSIC, 
Global Ecology Unit, CREAF-CSIC-UAB, Bellaterra, 08193 Barcelona, Catalonia, Spain; (5) Laboratoire des Sciences du Climat et de l’Environnement, LSCE/IPSL, CEA- CNRS-
UVSQ, Université Paris-Saclay, Gif-sur-Yvette, France; (6) International Institute for Applied Systems Analysis (IIASA), Laxenburg, Austria; (7) School of Geography and the 

Environment, University of Oxford, Oxford, UK; (8) Department of Biogeochmical Systems, Max Planck Institute for Biogeochemistry, Jena, Germany; (9) College of Life and 
Environmental Sciences, University of Exeter, Exeter, UK; (10) College of Engineering, Mathematics, and Physical Sciences, University of Exeter, Exeter, United Kingdom; (11) 
Canadian Centre for Climate Modelling and Analysis, Climate Research Division, Environment and Climate Change Canada, Victoria, BC, Canada; (12) Department of 
Atmospheric Sciences, University of Illinois, Urbana, IL 61801, USA; (13) Climate and Global Dynamics Laboratory, National Center for Atmospheric Research, Boulder, CO 

80302, United States of America; (14) Department of Meteorology, Department of Geography & Environmental Science, National Centre for Atmospheric Science, University of 
Reading, Reading, UK 
 

Net biome production (NBP), the net land carbon uptake, has been repeatedly shown to increase during recent decades 

at the global scale, an increase mostly attributed to the CO2 fertilisation effect. However, whether other features like 

temporal variability and autocorrelation of NBP has concurrently changed with increasing mean annual NBP remains 

unknown. Whether temporal variability and autocorrelation in global and regional NBP has increased is of paramount 

importance given that a concomitant increase in both may indicate that C sinks are destabilising and could potentially lead 

to abrupt changes in the carbon balance of terrestrial ecosystems. To answer this question, we investigated the trends 

and spatial controls of net land C uptake and its temporal variability and autocorrelation, from 1981 to 2018, using two 

atmospheric inversion models, the amplitude of the seasonal cycle of atmospheric CO2 derived from nine monitoring 

stations distributed across the Pacific Ocean, and 12 dynamic global vegetation models. Our results indicated that annual 

NBP and its temporal variability have increased during the study period at the global scale, while temporal autocorrelation 

in NBP presented an overall negative trend. Our analyses showed that regions characterized by destabilising NBP (i.e., 

where temporal variability and autocorrelation concomitantly increased) were mainly warm regions where climate was 

also becoming more unstable. These regions also presented lower annual NBP and lower increases in NBP compared to 

regions where NBP became more stable, showing higher annual NBP and stronger positive trends in NBP. Overall, 

increasing temperature and its temporal variability appeared as the most important drivers of declining and destabilizing 

NBP. Spatially, we found that plant biodiversity presented a concave-down relationship with NBP and its temporal 

variability while nitrogen deposition generally increased annual NBP. Our results highlight different regions of the planet 

where NBP is destabilising and points out to climate change as the most likely cause for the observed destabilisation. 

 

 
Tuesday 5th July, Room 3, 09:15h  

OC 106: Mediterranean forest and global change: a meta-study 
Maria M. Ribeiro1,2,3,4, Cristina Alegria1,2, Natália Roque1,2, Miguel Rodrigues1, Alice M. Almeida1, Paulo Fernandez1,5 
(1) Instituto Politécnico de Castelo Branco (IPCB), Escola Superior Agrária, Castelo Branco, Portugal; (2) CERNAS-IPCB, Castelo Branco, Portugal; (3) CEF, Instituto Superior 

de Agronomia, U. Lisboa, Lisboa, Portuga; (4) CBPBI, Castelo Branco, Portugal; (5) MED, U. Évora, Évora, Portugal 
 

In the next decades, global change will foster drought frequency and severity, temperature, wildfires probability, and 

desertification in the Mediterranean region. Thus, acknowledgment of forests’ habitat suitability in this region will be key 

for productivity, biodiversity, and conservation management, and to help to reduce the global change impact. In particular, 

the Iberian Peninsula (IP), a worldwide hotspot of biodiversity, is expected to be dramatically affected. 

In the current study, we have focused on autochthonous species, although the human impact has long been inducing 

species’ presence and habitat fragmentation and disturbing the genetic structure in the region. The aim was to clarify the 

potential habitat suitability of nine Mediterranean species (Pinus pinea L., P. pinaster Ait., Castanea sativa Mill., Quercus 

suber L., Q. faginea Lam., Q. pyrenaica Willd., Q. rotundifolia Lam., Q. robur L., and Arbutus unedo L.) in the present and 
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projected in two global warming scenarios (RCP 4.5 e RCP 8.5), and two-time slices (2050 and 2070). The machine 

learning algorithm MaxEnt, in R environment, was used for modelling both in the present and in the future. Bioclimatic 

data was gathered through WorldClim (1960-1990), and the variables were selected using principal component analysis. 

The areas with the highest probability of occurrence will decrease in the future, for both scenarios and time-slices, in 

nearly all the studied species. Indeed, the P. pinea habitat suitability will spread northerly from the very southern presence, 

in areas otherwise prone to desertification, except in the IP southeast. The increase in desertification is likely to occur for 

the next decades. Even species with appreciable resistance to drought, such as A. unedo, will see their suitability decline, 

particularly in the more problematic areas in IP south and southeast, and in the worst-case scenario (RCP 8.5 and 2070). 

Those results ought to be taken into consideration for species’ management, by increasing biodiversity and ecosystem 

restauration, which will likely increase species’ resilience and carbon allocation. Conservation policy programs design 

should, also, be undertaken. 

 

 
Tuesday 5th July, Room 3, 09:30h  

OC 107: Promoting the resilience of agroforestry systems to climate change: RENEWAL 
project 
Alice Nunes, Melanie Köbel, Adriana Príncipe, Inês Domingues, Mariana Ramos, Bruna Paolinelli, Bernardo Rocha, 

Alexandra Oliveira, Helena Serrano, Cristina Branquinho 
cE3c – Centre for Ecology, Evolution and Environmental Changes, Faculdade de Ciências da Universidade de Lisboa 
 

RENEWAL is a research project funded by Portuguese national funds (FCT - Fundação para a Ciência e a Tecnologia) 

that started in March 2021 and will run until 2024 (PTDC/ASP-SIL/7743/2020). The project is aimed at promoting the 

resilience of agroforestry systems in drylands to a more arid future ensuring ecosystem functions and services. It 

addresses climate change effects on oak woodlands (montados), semi-natural agroforestry systems of high ecological 

and socio-economic importance, dominating in southern Portugal. Montados are highly vulnerable to climate change and 

are currently in decline due to multiple interacting environmental factors, coupled with unsustainable land use. 

RENEWAL ́s aim is to use complementary biodiversity metrics of plant taxonomic, functional, and phylogenetic diversity 

as indicators of resilience to climate of key ecological functions in these semi-arid systems, to promote their resilience to 

climate change and inform land management strategies and decision-making. This is being done using a spatiotemporal 

correlational approach addressing different scales, studying these indicators over an aridity gradient along space (at more 

than 30 sites) and over time in consecutive years subject to inter-annual climatic fluctuations (at 13 sites), and 

complemented with drought-induced manipulative experiments. These experiments are being installed at three Research 

and Monitoring Stations of the montado Long-term Ecological Research platform, namely at Companhia das Lezírias, 

Herdade da Ribeira Abaixo and Herdade da Coitadinha. Here, we present the main challenges of the project 

implementation and some preliminary results related to changes in plant community composition and diversity in response 

to long and short-term climatic conditions. 

 

 
Tuesday 5th July, Room 3, 09:45h  

OC 108: Environmental global changes on rock rose (Cistus ladanifer L.) ecological 
suitability 

Alice Maria Almeida1, Miguel R. Ferreira1, Natália Roque1,2 Celestino Quintela-Sabarís3, Paulo Fernandez1,4, Maria 

Margarida Ribeiro1,2,5 
(1) IPCB-ESA, Instituto Politécnico de Castelo Branco, Castelo Branco, Portugal; (2) CERNAS-IPCB, Castelo Branco, Portugal; (3) GEA, Universidade de Vigo, Vigo, Spain; (4) 

MED, Universidade de Évora, Évora, Portugal; (5) CEF, ISA, Universidade de Lisboa, Lisboa, Portugal 
 

Climate change impact on Mediterranean species spatial and temporal distribution, and habitat suitability in the coming 

decades is expected. The aim of this work is to study the climate change influence on the rockrose (Cistus ladanifer L.) 
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future spatial distribution, a typically Mediterranean species that occurs in North Africa, Iberian Peninsula and Southern 

France. The R package biomod2 was used to assess changes on the species spatial distribution in the present, and in 

the future (for the years 2050 and 2070), considering two Representative Concentration Pathways (RCP4.5 and RCP8.5). 

The ensemble model was developed with 2,833 occurrences, six bioclimatic variables, and four algorithms, Generalized 

Linear Model (GLM), MaxEnt, Multivariate Adaptive Regression Splines (MARS) and Artificial Neural Networks (ANN). To 

forecast future suitability, two global climate models (GCMs), CCSM4 and MRI-CGCM3, were used. The results shows 

that current climatic conditions are the most suitable for the species’ occurrence, shoing an higher area with medium-high 

probability of occurrence, while future ones will become less suitable, and with a major impact on the species' distribution 

range. In fact, a reduction in the species' range is expected, mainly in the RCP 8.5 - 2070 scenario. 

This work was made in the scope of CULTIVAR project (CENTRO-01-0145-FEDER- 000020), co-financed by the Regional 

Operational Programme Centro 2020, Portugal 2020 and European Union, through European Fund for Regional 

Development (ERDF). Further funded by the Fundação para a Ciência e a Tecnologia grants UIDB/00239/2020, 

UIDB/00681/2020 and UIDB/05183/2020. 

 
 

Tuesday 5th July, Room 3, 10:30h  
OC 109: Changes in chlorophyll a fluorescence in a Mediterranean forest subjected to 22-
years experimental drought. 
Susana Silvestre-Carbonell1,2,3, Romà Ogaya1,2, Marcos Fernández- Martínez1,2,4, Josep Peñuelas1,2 
(1) CREAF (Centre de Recerca Ecològica i Aplicacions Forestals), Universitat Autònoma de Barcelona, 08193 Bellaterra, Barcelona, Catalonia, Spain; (2) CSIC, Global Ecology 
Unit, CREAF-CSIC-UAB, E08193 Bellaterra, Barcelona, Catalonia, Spain; (3) Autonomus University of Barcelona, 08193 Bellaterra, Barcelona, Catalonia, Spain; (4) BEECA-
UB, Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, E08028 Barcelona, Catalonia, Spain 

 

Mediterranean regions will be among the regions most affected by climate change due to increasing temperatures and 

the duration and intensity of extreme weather events. The increase in temperature and the change in precipitation patterns 

could favour drought-tolerant species to the detriment of less drought- tolerant ones by jeopardising the physiological 

status of the latter. To test this hypothesis, we investigated the effect of soil and atmospheric environmental variables in 

a 22-year precipitation exclusion experiment in a Mediterranean forest (~15% decrease in soil moisture, on average) on 

chlorophyll fluorescence of two co-dominant species, Quercus ilex (less drought-tolerant) and Phillyrea latifolia (more 

drought-tolerant). We analysed the maximum potential quantum efficiency of Photosystem II (Fv/Fm), the photochemical 

efficiency of PSII (Yield) and the Non-Photochemical Quenching (NPQ). All three parameters presented high seasonal 

variability. Fv/Fm and NPQ were positively influenced by air temperature and SPEI, whereas the vapour pressure deficit 

and SPEI had a negative effect on yield. Fv/Fm values were similar in both studied species and increased over the 22 

years of the study in both drought and control plots. On the contrary, Yield and NPQ values were significantly different 

between the twostudied species, showing Q. ilex the highest Yield and the lowest NPQ values. Also, Yield values were 

higher in the drought treatment plots than in the control plots. We also found that Q. ilex showed the best conditions for 

develop photosynthetic activity under the drought treatment because of a reduction in the crown cover and in the number 

of stems in the drought plots. Our results suggest that a reduction in stem density could help forests to be more resistant 

to drought conditions and climate change. 
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Tuesday 5th July, Room 3, 10:45h  
OC 110: Is not just about food... Temperature and refugia as drivers of migratory timing of 
a threatened grassland bird 
Rita F. Ramos1-5, Aldina M.A. Franco5, James J. Gilroy5, João P. Silva1,2,4  
(1) CIBIO/InBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, Laboratório Associado, Universidade do Porto, Campus Agrário de Vairão, 4485-661 Vairão, 

Portugal; (2) CIBIO/InBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, Laboratório Associado, Instituto Superior de Agronomia, Universidade de Lisboa, 
Tapada da Ajuda, 1349-017 Lisboa, Portugal; (3) Departamento Biologia, Faculdade de Ciências, Universidade do Porto; (4) BIOPOLIS Program in Genomics, Biodiversity and 
Land Planning, CIBIO, Campus de Vairão, 4485-661 Vairão, Portugal; (5) School of Environmental Sciences, University of East Anglia, Norwich, UK 
 

Climate change has shift species migratory behaviours in the past few decades, with changes being reported mainly for 

long distance migrants. The effects of climate in partial migratory species is less understood, even though these species 

depend on different environmental cues. In addition, when studying the effects of migratory behaviour, we need to consider 

not only these environmental cues but also the individual intrinsic variability. Little bustard (Tetrax tetrax) is a threatened 

grassland species, with a stronghold of its population in the Iberian Peninsula. It is considered a partial-migratory species 

that performs post-breeding movements to areas with lower temperatures and higher food availability. In this study, we 

combine high-spatial and temporal resolution climate information with GPS tracking data, to identify the drivers of 

migratory behaviour of the Little bustard in one of Europe’s most vulnerable areas to climate change. We used 47 Little 

bustards (67 breeding events) tracked between 2009 and 2019 were used to define the dates of departure and return 

from the breeding areas, as well as distance travelled. Our main goals were to i) evaluate individual consistency in 

migratory behaviour (timings and distance), ii) determine the environmental characteristics influencing departure and 

return dates from the breeding area. Distance travelled presented a high consistency between years, being related with 

the birds’ high breeding and summer site fidelity. Departure and return to the breeding areas showed a higher between- 

than within-individual variability, which suggests an effect of environment conditions. Departure date was mainly related 

with relative NDVI and temperature. Birds breeding in areas with higher NDVI (a proxy of food availability), stay in the 

breeding area for longer. Temperature affected birds directly through relative temperature exposure and indirectly by 

microclimate refugia availability. Birds with high temperature exposure leave the breeding area earlier than birds with 

lower exposure to temperature. Birds with higher microclimate refugia availability stayed longer in the breeding areas, 

with resident birds showing the highest percentage. For birds with low to intermediate exposure to temperature, higher 

availability of microclimate refugia can help prolong the breeding season. The return date, although spanning between 

September and April, did not show any relation to environmental or food conditions (neither breeding or summer periods). 

This can be due to the low sample size or because we did not consider human factors, such as disturbance and habitat 

quality. In addition to food availability, temperature is key in defining the Little bustard breeding period. Microclimate 

refugia can be key in mitigate the effects of temperature increase due to climate change for this species, since it reduces 

birds’ temperature exposure and provides shelter, extending the breeding season for longer. 

 

 
Tuesday 5th July, Room 3, 11:00h  

OC 111: Interspecific differences in microhabitat use expose insects to contrasting 
thermal mortality 
Maria Vives-Ingla1,2, Javier Sala-Garcia1,3, Constantí Stefanescu4,1, Armand Casadó-Tortosa2, Meritxell Garcia2, Josep 

Peñuelas1,5, Jofre Carnicer2,1 
(1) CREAF, E08193 Bellaterra (Cerdanyola del Vallès), Catalonia, Spain; (2) Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Institut 
de Recerca de la Biodiversitat (IRBio), Universitat de Barcelona, E08028 Barcelona, Catalonia, Spain; (3) Departamento de Biodiversidad y Biología Evolutiva, Museo Nacional 
de Ciencias Naturales, CSIC, E28006, Madrid, Spain; (4) Museu de Ciències Naturals de Granollers, E08400, Granollers, Spain; (5) CSIC, Global Ecology CREAF-CSIC-UAB, 

E08193 Bellaterra (Cerdanyola del Vallès), Catalonia, Spain 
 

Narrow ecotones that link open and forested habitats generate multiple microhabitats with varying vegetal structure and 

microclimatic regimes. Ecotones host many insect species whose development is intimately linked to the microclimatic 

conditions experienced at fine scales (e.g., the leaves of their host plants). Yet microclimatic heterogeneity at fine scales 

and its effects on insects remain poorly quantified for most species. Here we studied how interspecific differences in the 
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use of microhabitats across ecotones lead to contrasting thermal exposure and survival costs between two closely related 

butterflies (Pieris napi and P. rapae). We first assessed whether butterflies selected different microhabitats to oviposit and 

quantified the thermal conditions where their offspring develop at the microhabitat and foliar scales. We also predicted 

the associated thermal mortality of the larvae in the field based on the experimental quantification of larval time of death 

under different temperatures (TDT curves). Finally, we assessed concurrent changes in the quality and availability of host 

plants. Vegetation cover determined the microclimatic processes that operated in the different microhabitats, which also 

influenced host plants. Leaves in open microhabitats were subjected to thermal amplification mechanisms that could lead 

temperatures 5–10 ºC warmer than the surrounding air and the leaves from other microhabitats. More closed 

microhabitats presented more buffered temperatures and a more homogenous microclimatic mosaic, instead. Interspecific 

differences in microhabitat use matched the TDT curves and the thermal mortality in the field. Open microhabitats posed 

acute thermal challenges that were better withstood by P. rapae, where the species mainly laid their eggs. Although P. 

napi eluded higher thermal mortalities and drier host plants by avoiding open microhabitats, its offspring faced a period of 

host-plant scarcity. Our results show how the interaction of small organisms with microclimatic variation emerging at fine 

scales expose populations to contrasting challenges, potentially mediating local responses to broader-scale stressors. 

 

 
Tuesday 5th July, Room 3, 11:15h  

OC 112: Response of the microbial plankton community to a future scenario of climate 
change in a coastal upwelling system (Ría de Vigo, NW Spain) 
Isabel G. Teixeira1, Paulo Alcaraz-Rocha2, María Froján1, Francisco G. Figueiras1, Henrique Queiroga3, Cristina Sobrino2 
(1) Department of Oceanography, CSIC - Instituto de Investigacións Mariñas, Vigo, Spain; (2) Biological Oceanography Group, Department of Ecology and Animal Biology, 
University of Vigo, Spain; (3) CESAM & Department of Biology, University of Aveiro, Portugal. 
 

Global climate change, derived from an increase in CO2 and enhanced temperature in the atmosphere, is affecting the 

ocean in multiple ways. While these variables can directly influence physiological processes among marine life, they also 

interfere with wind patterns, the physical structure of the water column or the nutrient availability in surface layers. These 

changes in water column dynamics are especially important for marine microbial plankton communities’ size structure and 

composition, which directly influences the pelagic food web. In this work, we tested how a future climate change scenario 

with higher pCO2 (1000 ppmv) and higher temperature (+2-3oC) may affect the marine microbial plankton community in 

a coastal upwelling system, considering a future stratification scenario (with nutrient limitation) and occasional nutrients 

inputs (upwelling pulses). For that, we exposed during 15 days a natural microbial plankton community in 20L microcosms 

to present day and future conditions of temperature and pCO2 and, in the middle of the experiment, seawater from deep 

layers was added to all microcosms to simulate an upwelling pulse. Comparison of the composition and abundance of the 

microbial plankton organisms between the control and the climate change simulations at the beginning, middle (before 

and after deep water addition) and end of the experiment, allowed determining changes induced by the altered conditions. 

Under nutrient limitation, there were no significant differences on fluorescence, photosynthetic efficiency or chlorophyll 

concentration evolution between treatments, but there was a higher predominance of smaller size organisms under 

elevated temperatures. After nutrient amendment, all treatments responded with an increase in biomass; however, this 

response was significantly lower in the treatments under higher temperatures. In the end of the experiment, there were 

significant changes in the microbial plankton community composition. In the treatments with higher temperature, there 

was a higher predominance of smaller organisms, namely small dinoflagellates and other flagellates, when compared with 

present day conditions. These results indicate that temperature was the main factor affecting microbial plankton 

organisms, and that this effect is more pronounced under the presence of nutrients. In a future scenario of increased 

temperature, it is expected to observe a change in the microbial plankton community structure, with a higher predominance 

of smaller size organisms and lower biomass, which may have consequences for higher trophic levels and to the 

productivity of the system. 
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Tuesday 5th July, Room 3, 15:15h  
OC 113: Living at the edge: The Diamesinae of the high altitude streams of the south face 
of Pyrenees. 
Narcís Prat1, Raúl Acosta1, Pau Fortuño2, Jose M. Fernández-Calero2, Guillermo Quevedo-Ortíz2, Maria Soria2, Nieves 

López-Rodríguez2, Miguel Cañedo-Arguelles1, David Cunillera-Montcusí1 and Núria Bonada2 
(1) FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de 

Biologia, Institut de Recerca de l'Aigua (IdRA), Universitat de Barcelona (UB), Diagonal 643, 08028 Barcelona, Catalonia, Spain; (2) FEHM-Lab (Freshwater Ecology, Hydrology 
and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de 
Biologia, nstitut de Recerca de la Biodiversitat (IRBio), Universitat de Barcelona (UB), Diagonal 643, 08028 Barcelona, Catalonia, Spain. 

 

The larvae of the midges of subfamily Diamesinae (Diptera, Chironomidae) are known to occur in the cold stenothermic 

streams around the globe and some taxa are nearly exclusive of streams originating in glaciers. Nowadays, in the southern 

part of the Pyrenees, the few remnant glaciers are disappearing. Therefore, the midges associated to such glaciers may 

disappear in the coming years. In this study, we sampled 17 streams in the southern slope of the Pyrenees (from 1310 to 

2405 m.a.s.l.) from east to west. In each stream, we took samples at three stations, the first one close to the stream 

source and the next ones after the incorporation of a tributary. We found 19 larval morphotypes of Diamesinae belonging 

to 6 genera, being Diamesa the most diverse (12 morphotypes) and abundant, accounting for 88.5% of the total 

abundance of this subfamily of midges. Diamesa were more diverse and abundant in spring (92.5% of individuals) and in 

the sites closest to the stream source (60% of individuals). Forty-two percent of the total Diamesinae abundances were 

found in streams of glacial origin (2 of 17) and the genus Diamesa accounted for 95% of all the Diamesinae in these 

streams. Our results, suggest that, if the temperature of streams increases in the future and the glaciers melt, large part 

of populations of Diamesa may disappear in the near future form the southern part of the Pyrenees. We are now 

performing barcoding analyses of the individuals collected to better understand the metapopulation structure of Diamesa 

in the glacial areas of the Pyrenees. The study of pupae and pupal exuviae found may help in this objective. 

 
 

Tuesday 5th July, Room 3, 15:30h  
OC 114: Decomposing the effects of climate change on macrophytes extirpations 

Rosa M. Chefaoui, Brezo D.C. Martínez, Rosa M. Viejo 
Area of Biodiversity and Conservation, University Rey Juan Carlos, Móstoles 28933, Madrid, Spain. 

 

Extreme events intensification and/or gradual warming are shifting species range limits worldwide, though the importance 

of extreme vs gradual changes remain unexplored. In the marine realm, record mean sea surface temperatures during 

the past decades and marine heat waves have been identified as responsible for severe impacts on ecosystems. Marine 

heat waves are usually described by their frequency, intensity, and duration, which are increasing with climate change. 

However, other components describing the temporal variability in addition to variations from the mean of temperature data 

remain unexplored. Understanding how patterns of extreme events intensification and/or gradual warming set the scene 

for future species redistributions becomes crucial. We analyze a set of descriptors of marine extreme events, and long 

time series of seawater temperature in the Northern Spanish coast, encompassing the same time frames as observations 

of macroalgae changes in this coast. We decompose the effects of gradual warming, extreme events and their intrinsic 

variability (e.g. seasonality) to understand extirpations of six cold- temperate macroalgae in the North of the Iberian 

Peninsula. We also relate the main factors determining macroalgae range shifts with their life cycles characteristics and 

thermic tolerance. Our work opens new avenues to the understanding of marine redistributions, it provides a workflow 

facilitating the incorporation of unused variables in the context of coastal species distributions. 

 
 

 
 



 

 

117 

117 

Tuesday 5th July, Room 3, 15:45h  
OC 115: Changes in the hydrological patterns of a highly stressed Mediterranean basin 
and their implications for water chemistry and primary production 
Córdoba-Ariza, G.1,5, Batalla, R.J.1,2, Sabater, S.1,3, Mas-Pla, J.1,4 
(1) Institut Català de Recerca de l'Aigua (ICRA); (2) Grup de Recerca de Dinàmica Fluvial, RIUS, Universitat de Lleida; (3) Institut d'Ecologia Aquàtica, Universitat de Girona; 

(4) Grup de Recerca Geocamb-GAiA, Universitat de Girona; (5) Universitat de Girona 
 

Global change already has a significant impact on hydrological regimes in the Mediterranean region, reducing river 

discharge and increasing water demand for agriculture. We seek to define the chain of effects from water withdrawal and 

climate change on the hydrological patterns, water quality, biomass of primary producers, and biological diversity in a 

Mediterranean basin. We use historical records of discharge and physicochemical parameters from the Onyar river 

(Internal Basins of Catalonia), and compare them to current monthly measurements of discharge, hydrochemical 

parameters and ecological dynamics (algal biomass) at 23 sampling points. Historical data show the progressive decrease 

of water flow and the increase in intermittency in the river network, which are related to climate changes (i.e., decrease in 

precipitation, increase in temperature) and anthropogenic pressures (i.e., increase in water abstraction and changes in 

land use). These came together with changes in water chemistry (increase in NH4 and NO3 concentrations). Our monthly 

field observations confirm the intermittent character of the Onyar river network, which are naturally associated with 

groundwater dynamics of the alluvial and colluvial compartments. The intense exploitation of the aquifers (alluvial and 

deep sedimentary) in the lower areas of the basin cause the water flow interruption. Here the contribution of regenerated 

waters complements or restore water flow in some reaches but compromise the chemical quality. Algal biomass 

accordingly shows a large spatial and temporal variation, as much in quantity as in diversity of primary producers. These 

elements challenge the response of the river network to the projected hydrological variations associated to climate change, 

and demand adequate management alternatives to preserve the ecosystems and allow sustainable exploitation of the 

resources. 

 

 

Tuesday 5th July, Room 3, 16:00h  
OC 116: Global evidence of extreme climate events on river biodiversity and functions 
Sergi Sabater,1,2, Anna Freixa1,2, Laura Jiménez,1,3, Julio López-Doval1,3, Giorgio Pace4,5, Cláudia Pascoal,4,5, Núria 

Perujo1,3, Dylan Craven6, Juan David González-Trujillo7 
(1) Catalan Institute of Water Research (ICRA), Carrer Emili Grahit 101, 17003 Girona, Catalonia, Spain; (2) GRECO, Institute of Aquatic Ecology, University of Girona, Campus 
de Montilivi, 17071 Girona, Catalonia, Spain; (3) University of Girona, Plaça de Sant Domènec 3, 17004 Girona, Catalonia, Spain; (4) Centre of Molecular and Environmental 

Biology (CBMA), Department of Biology, University of Minho, Campus of Gualtar, 4710-057 Braga, Portugal; (5) Institute of Science and Innovation for Bio-Sustainability (IB-S), 
University of Minho, Campus of Gualtar, 4710-057 Braga, Portugal; (6) Centro de Modelación y Monitoreo de Ecosistemas, Universidad Mayor, Santiago, Chile; (7) Museo 
Nacional de Ciencias Naturales (CSIC-MNCN), C. de José Gutiérrez Abascal, 28006, Madrid, Spain. 
 

Gradual and extreme climate changes trigger complex ecological responses to ecosystems. However, it is still unclear to 

what extent trend- or event-driven climatic disturbances have altered some ecological responses and ecosystems. We fill 

this gap for river systems, by conducting a meta-analysis on the effects of climate change on their biodiversity and 

ecological functions. The systematic analysis of global evidence reveals that extreme climate events produce substantial 

negative impacts on species richness and biomass, while the impacts of climate change trends are generally weak. 

However, effects on ecological functions (primary production, organic matter decomposition, respiration) are unequal, 

affecting only primary production. On average, the impact of extreme events on river biodiversity is twice as high as the 

impact of gradual climate changes. Evidence suggests that extreme climate events such as abrupt water flow decreases 

may move river biodiversity beyond their dynamic steady states, affecting particularly larger and mobile organisms. 
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P050: AQUADAPT Project: Promoting resilience to climate change for a sustainable 
management in Inland Portugal  
Filipe AF1,2; Santos JM1,2; Branco P1,2; de Melo MTC3; de Oliveira RP3; Fernandes S4; Alves MH4; Fialho A4; Moura MJ4, 

Pinto L5; Santiago NP5 & Ferreira MT1,2  
(1) Forest Research Centre, School of Agriculture, University of Lisbon, Portugal; (2) Associated Laboratory TERRA; (3) Civil Engineering Research and Innovation for 
Sustainability (CERIS), Instituto Superior Técnico, Universidade de Lisboa, Lisboa, Portugal;  (4) Agência Portuguesa do Ambiente, Portugal; (5) EDIA Empresa de 
Desenvolvimento e Infraestruturas do Alqueva  
 

Recent climate scenarios predict dramatic changes for the inland region of Portugal, where the increase in air temperature 

might reach +5°C by 2100, accompanied by a strong decrease in precipitation and an increase of extreme events (RCP 

8.5, IPCC AR5). Such forecasts imply changes in thermal and hydrological patterns in the coming decades, leading to a 

marked degradation of water and soils, and an increase in the frequency intensity and duration of droughts and floods. 

Consequently, the sustainable development of Portugal's inland region will inevitably depend on the ability to adapt to 

such climate-related changes. The project AQUADAPT, funded by La Caixa Foundation, aims to promote the resilience 

of river ecosystems to climate change, through risk assessment and the construction of adaptation tools. We will develop 

a high-resolution monitoring and warning system through modelling, forecasting and planning techniques, and test nature-

based solutions in degraded areas of protected and agricultural areas. The innovative character of this project lies in the 

multidisciplinary approach gathering investigation, planning tools, and dissemination, and its relevance lies in the 

construction of replicable products at the national and international context. By bringing together academic partners (ISA-

CEF, IST-CERIS), public administration (APA) and companies (EDIA), the project AQUADAPT uses a multidisciplinary 

approach gathering investigation, planning tools, and dissemination. The gained knowledge of climate and hydrological 

changes, their impacts, and possible natural responses to promote resistance and resilience of ecosystems will allow the 

construction of scenarios and alternatives for an informed decision-making by politicians, managers, and other 

stakeholders for the coming decades. This way, the project AQUADAPT will nurture the transformation towards a more 

sustainable region for people and nature. 

 
 
P051: Climate change and dispersal distances of groundcover flora in olive groves: 
theoretical approach and wind tunnel validation  
Víctor Valenzuela-Polo1, Antonio J. Manzaneda1, Rocío Bolaños1, Pedro J Rey1 & Julio M. Alcántara1  
(1) Instituto Interuniversitario de Investigación del Sistema Tierra en Andalucía. Universidad de Jaén. Spain.  

 

In essence, the responses of plant populations to climate change can be grouped into three trajectories: adaptation, 

dispersal/migration, or extinction. Whilst plant adaptations to climate change have been examined extensively in many 

systems at different levels, the impact of elevated atmospheric CO2 and temperature and reduced soil water availability 

predicted in future climates on the dispersal potential of plant populations is relatively poorly known, especially at the 

community level. Here, we analyze the impact of elevated atmCO2 and temperature along with reduced water availability 

on the dispersal potential of 28 annual plant species that comprise the groundcover growing in olive groves which deliver 

important ecosystem services. For that, we perform a mechanistic model (WALD), which allows for building Kernel-based 

dispersal distances based on plant height and terminal velocity, from plants grown in current atmospheric conditions and 

plants grown under forecasted future values of climate change in the Mediterranean region ([CO2] = 600 ppm, Tª = + 

3.8ºC, water soil content = 25%). Theoretical dispersal distances for each species were further validated by using a wind 

tunnel where seeds were subjected to a gradient of wind speed and flow turbulence. Furthermore, we measured key plant 
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traits associated with dispersal as seed size, C/N ratio, and plant height in both treatments. Our results indicate that 

climate change affects the dispersal potential of plant species although the impact on dispersal distance is dependent on 

plant species. There is a concordance between predictions from the WALD model and experimental data from the wind 

tunnel. Reductions in dispersal distances were associated with shortened plant height. Increases in dispersal distances 

were linked to increases in C/N ratio, concordant with an increment of infructescence rigidity, and seed size and terminal 

velocity diminishing. To our knowledge, these findings are the first experimental validation of the predictions of informed 

dispersal at the community level in the context of climate change for any plant assemblage and harbor important lessons 

for the management of groundcovers in olive groves, where they provide important ecosystem functions. 

 

 

P052: Small heat shock proteins as promising biomarkers for abiotic stress assesment in 
E. fetida  
Natasha Tilikj1, Ana Belén Múñiz González2,3, Mercedes de la Fuente2, José Luis Martínez Guitarte2, Marta Novo1  
(1) Biodiversity, Ecology and Evolution Department, Faculty of Biology, Complutense University of Madrid, Spain: (2) Environmental Toxicology and Biology Group, Mathematical 
and Fluid Physics Department, Sciences Faculty, UNED; Spain; (3) Department of Environment and CESAM, University of Aveiro, Aveiro, Portugal  

 

Small heat shock proteins (sHSPs) are ubiquitous proteins with a quick expression response to environmental stressors, 

however, their function in annelids has not been extensively studied. The objective of our study is to optimise the relative 

quantification of recently identified sHSPs in the model earthworm species Eisenia fetida and thus analyse the changes 

in expression patterns, which may arise from exposure to abiotic stress. Real-time PCR was used to analyse the gene 

expression of sHSPs. To mimic the sources of abiotic stress these earthworms encounter in nature, short-term exposure 

in the soil to desiccation and increased temperature, as well as short-term contact tests with different concentrations of 

common soil contaminants of different nature (bisphenol A, cadmium and endosulfan), were used. The measured changes 

in expression patterns can help us determine which of these recently identified sHSPs are constitutive proteins or are 

specifically expressed as a response to abiotic stress. Moreover, since sHSPs tend to work in tandem with HSPs this 

analysis provides inside into putative functional relationships between them. Additionally, we expect to obtain knowledge 

on how these molecules complement the function of previously studied oxidative stress enzymes and hypoxia-related 

proteins. In the recent scenario of Climate Change accelerated by the anthropogenic impact, it is becoming ever more 

necessary to develop new biomarkers, which would help us better assess the impacts of soil contamination and terrestrial 

organism adaptation to unfavourable conditions. We believe sHSPs are great candidates for abiotic stress biomarkers. 

 

 

P053: Mussel Mytilus galloprovincialis exposed to laboratory-simulated marine heat waves 
and an invasive red seaweed exudate: effects on the energy metabolism 

Hugo C. Vieira, Andreia C. M. Rodrigues, Sílvia F. S. Pires, Amadeu M.V. Soares, João L.T. Pestana, Maria D. Bordalo 
CESAM & Departemnet of Biology, University of Aveiro, Portugal  
 

A changing climate is leading to increasingly frequent and intense marine heat waves (MHW) that may cause devastating 

impacts on the structure and function of coastal ecosystems. These anomalous temperature events may be particularly 

critical for the intertidal communities, especially those with a sessile nature that may not move to thermal refuges. Although 

these species are naturally adapted to temperature fluctuations, drastic increases have been registered lately, pushing 

them to live near their upper limits of thermal tolerance. Along with climate change, invasive species are also a major 

cause of concern regarding biodiversity loss. In the Mediterranean and Atlantic coasts, the invasive red seaweed 

Asparagopsis armata has been thriving due to a combination of different characteristics that makes this species a 

successful invader. For instance, this seaweed exudate, known for its cocktail of bioactive compounds, has been found 

to pose toxicity to the surrounding biota in terms of feeding activity and physiological impairment. Considering this, the 

present study aimed to evaluate the effects on the energy metabolism of the mussel Mytilus galloprovincialis of three 

different temperature scenarios (control – constant temperature of 18°C, mild MHW – temperature increase from 18°C to 
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22°C and high MHW – temperature increase from 18°C to 26°C for 7 days and decreasing again to 18°C) in combination 

with exposure to A. armata exudate (0 and 2%). Cellular energy allocation (CEA) of M. galloprinvicialis was evaluated 

through the assessment of the energetic reserves (lipid, sugar and protein content) and aerobic metabolic capacity 

(measured as electron transport system – ETS activity).Results show a significant decrease in energy reserves in terms 

of sugar content in relation to temperature, being this effect most noticeable under high MHW, and a decline in lipid content 

under combined exposure to high MHW and 2% exudate, reflecting an increase of energy expenditure under these 

conditions. On the other hand, protein content was not altered in neither of the treatments. Nevertheless, no alterations 

were observed in terms of aerobic energy metabolism, which could be related to a potential acclimation to these stressful 

conditions after a 7- day exposure. Furthermore, the overall energy budget (CEA) was not altered under the different 

temperature scenarios, but a significant effect due to exudate exposure led to a decline of CEA in individuals exposed to 

2% exudate at 18°C and 26°C. In overall, this short-term exposure caused a moderate stress that the organisms were 

able to cope at the expense of their energetic reserves, which may potentially compromise their fitness and development 

at longer exposures. Given the anticipated increases in MHW under current climate projections and the rise in the 

dissemination of invasive species, this study elucidates the potential outcome of their combined exposure to intertidal 

species. 

 

 
P054: The vulnerability of the Ebro Delta: threats and adaptation strategies 
Ana Genua-Olmedo, Inmaculada Rodríguez-Santalla, Nuria Navarro 
Departamento de Biología, Geología, Física y Química Inorgánica, ESCET, Universidad Rey Juan Carlos, C/Tulipán s/n, 28933 Madrid (Spain) 
 

The Ebro Delta exists at the interface between land and sea, and is representative for Mediterranean coastal systems 

that are particularly vulnerable to global change. The delta is subject to the interacting effects of the river, the sea, land, 

and atmospheric factors. Sea level rise is one of the main drivers which threatens the delta’s morphological and ecological 

integrity, increasing risk of flooding, coastal erosion and salt intrusion. Its vulnerability is exacerbated by the significant 

sediment retention (up to 99 %) behind dams in the upstream river catchment, thereby dramatically reducing the capacity 

for deltaic sediment accretion. Other drivers are affecting the delta such as the degradation of coastal lagoons, the 

increase in temperature and in the frequency and intensity of extreme events (Gloria and Filomena storms) which have 

been particularly damaging since 2019. The Ebro Delta is strongly modified by human activities, mainly rice production. 

Rice fields occupy most of the delta (ca. 70%), while natural areas, including coastal lagoons and wetlands, cover about 

80 km2. Agricultural activities necessitate controlling water and sediment inputs from the river, further affecting the natural 

areas. These modifications in its structure have made the Ebro Delta even more vulnerable to the threats of global change. 

The Ebro Delta is already included in different national and international frameworks for environmental conservation. 

Despite these protection figures and efforts, adaptation and mitigation strategies are neeeded. Numerous studies 

proposed the use of fluvial sediments retained in the reservoirs to be introduced into the delta plain, strengthening of 

dunes, the creation of wetlands as retarders of sea level rise, as well as protection of existing natural barriers; other 

studies focused on the development of salt tolerant varieties of rice to keep mantaining rice production despite sea level 

rise. 
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OC 148: Landscape composition and structure drives the co-occurrence of 
mesocarnivores in Mediterranean ecosystems 

Paloma Linck1, Francisco Palomares2, Nuno Negrões1, Mariana Rossa1, Raquel, Martins1, Carlos Fonseca1,4, André 

Couto3, Sara Aliácar3 & João Carvalho1 
(1) Department of Biology and CESAM, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) Departamento de Biología de la Conservación 

Estación Biológica de Doñana - CSIC, Isla de la Cartuja, 41092 Sevilla, Espanha; (3) Rewilding Portugal, Quinta da Maunça, 6300-035 Guarda, Portugal; (4) ForestWISE - 
Collaborative Laboratory for Integrated Forest & Fire Management, Quinta de Prados, 5001-801 Vila Real, Portugal 
 

Mesocarnivores are the most abundant group amongst mammalian carnivores, being ecologically diverse and playing a 

fundamental role in ecosystem dynamics. The mechanisms of mesocarnivore’s co-occurrence are extremely complex and 

are characterized by multidimensional features aimed at reducing the negative impacts of interspecific competition. 

Mediterranean ecosystems have a widely distributed mesocarnivore community, however, with the intensification of 

anthropogenic activities, the environment has become increasingly homogeneous, which can affect the organization and 

structure of wild communities. In this study, we contribute to a better understanding of the mechanisms that allow 

mesocarnivore coexistence by evaluating spatiotemporal patterns and occupancy. The study was carried out in the north-

central region of Portugal (from June 2019 to June 2020) and was focused on five key species widely distributed across 

the study area (red fox: Vulpes vulpes, common genet: Genetta genetta, European badger: Meles meles, Egyptian 

mongoose: Herpestes ichneumon, and beech marten: Martes foina). We installed 279 camera traps, which resulted in an 

effort of 9,947 cameras/night. Camera traps were installed respecting a systematic grid sample, placed every 1000-1500 

meters to ensure sampling independence. We obtained 1,939 independent records for the five species. In temporal 

analysis, species showed considerable temporal overlap, with the highest and lowest pairwise overlap found for common 

genet and beech marten, and for Egyptian mongoose and European badger, respectively. Our results showed no evident 

seasonal changes in temporal overlap. However, when evaluating the effect of landscape composition on spatiotemporal 

patterns, our results show that landscape heterogeneity fosters the co-occurrence of mesocarnivores both in space and 

time. In the temporal dimension, 70% of the species pairs showed greater overlap of their activities in heterogeneous 

landscapes, while in the spatial dimension, six of the seven pairs of species analyzed, showed more independent co-

occurrence patterns in heterogeneous landscapes. This suggests that landscape heterogeneity can be an important 

feature that increases the balance of mesocarnivore community, allowing a greater partitioning of time and space among 

them. Our results also suggest that human activities can negatively affect the occupancy of mesocarnivores. For instance, 

agriculture limits the occupancy of both common genet and beech marten. This study represents an important advance 

on the influence of landscape heterogeneity on mesocarnivore community organization in Mediterranean ecosystems. In 

the current context of ecosystem degradation, the preservation of landscape heterogeneity should be a measure taken 

into consideration, as the trend of habitat simplification, can have negative repercussions on the dynamics and 

conservation of Iberian mesocarnivores. 
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Thursday 7th July, Auditorium, 09:15h  
OC 149: The trophic niche breadth determines the coexistence mechanisms among 
carnivores in a scenario of apex predator restoration 

Tamara Burgos1, Javier Salesa1, Jose María Fedriani2,3, Gema Escribano-Ávila1, José Jiménez4, Miha Krofel6, 

Inmaculada Cancio1,5, Javier Hernández-Hernández1,7, Javier Rodríguez-Siles5 and Emilio Virgós1 
(1) Área de Biodiversidad y Conservación, Departamento de Biología, Geología, Física y Química Inorgánica, Universidad Rey Juan Carlos, Madrid, Spain; (2) Centro de 

Investigaciones sobre Desertificación CIDE, CSIC-UVEG-GV, Carretera de Moncada a Náquera, km 4,5. 46113 Moncada (Valencia), Spain; (3) Estación Biológica de Doñana 
(EBD – CSIC), Seville, Spain; (4) Instituto de Investigación en Recursos Cinegéticos-(CSIC-UCLM-JCCM), 13071 Ciudad Real, Spain; (5) Asociación de Estudio y Conservación 
de Fauna Harmusch, C/San Antón 15, 1o 13580, Almodóvar del Campo, Ciudad Real, Spain; (6) Forestry Faculty, University of Liubliana, Liubliana, Slovenia; (7) Road Ecology 

Lab, Department of Biodiversity, Ecology and Evolution, Faculty of Biology, Complutense University of Madrid, Madrid, Spain; 
 

The loss of apex predators as consequence of local extinctions worldwide has revealed extensive cascading effects at 

different levels of the trophic webs. Mesopredator abundances are often limited by top-down effects triggered by larger 

predators but key food resources can also regulate the coexistence patterns among carnivores by bottom- up forces. 

Temporal and spatial niche segregation and dietary plasticity can play a key role in dampening competence and 

structuring carnivore communities. Here, we studied how the presence and absence of an apex predator in southern 

Spain, the Iberian lynx (Lynx pardinus), determined the abundance and fine-scale spatiotemporal avoidance mechanisms 

of two sympatric mesocarnivores with different dietary plasticity, the common genet (Genetta genetta) and the stone 

marten (Martes foina). Moreover, we investigated how the prey availability is relaxing the competition through bottom-up 

effects. We hypothesize that the lynx causes a mesopredator suppression but the strength of this top-down effect is 

depending on the subordinate carnivore trophic niche breadth. We placed 120 camera-traps across Sierra de Andújar 

Natural Park to estimate carnivore abundances by using spatially explicit capture-recapture Bayesian models, small prey 

relative abundance index (RAI) and spatial-temporal overlap patterns among predators and key prey inside and outside 

breeding. We used time-to-encounter models to evaluate fine-scale avoidance mechanisms developed by genets co-

existing with lynx and mixed models to analyse whether the median time up to an encounter and the encounter probability 

were related to genet abundance and prey availability. We found that the Iberian lynx drastically reduced mesocarnivore 

abundances but the strength of this top-down effect was species-specific. The mesocarnivore with the highest trophic 

niche breadth, the stone marten, showed a high spatial and temporal segregation with the Iberian lynx because is able to 

feed on a wider food resources spectrum as fruits. Meanwhile, the more specialized diet of the genet on small rodents 

allowed it to persist in low density inside lynx territories in spite of the risk of being predated, by developing spatial-temporal 

avoidance mechanisms. Key prey availability and breeding season also seemed to be relevant facilitating coexistence. 

The contrasting mesopredator suppression among these two sympatric species could unbalance the ecosystem functions 

which carnivores are taking part in, such as seed dispersal. Regarding the recent recovery of large carnivores along the 

world, research on how reintroductions of apex predators can re-structure ecosystems and intra-guild interactions are 

increasingly necessary for a better understanding of trophic networks. 

 

 

Thursday 7th July, Auditorium, 09:30h  
OC 150: Seed dispersal effectiveness in fragmented and defaunated landscapes 

Fedriani JM1,2, T Wiegand3,4, PJ Garrote1,5, MJ Leiva6 and D Ayllón7  
(1) Centro de Investigaciones sobre Desertificación CIDE, CSIC-UVEG-GV, Carretera de Moncada a Náquera, km 4.5, 46113 Moncada (Valencia), Spain; (2) Estación Biológica 
de Doñana (EBD - CSIC), c/Americo Vespucio s/n, 41092 Seville, Spain; (3) Department of Ecological Modelling, Helmholtz Centre for Environmental Research - UFZ. 
Permoserstrasse 15, 04318 Leipzig, Germany; (4) German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Puschstrasse 4, DE-04103 Leipzig, Germany; 

(5) University of Lisbon, Institute of Agronomy, Centre for Applied Ecology "Prof. Baeta Neves"/InBio, Tapada da Ajuda, 1349-017 Lisboa, Portugal; (6) Departamento de Biología 
Vegetal y Ecología, Universidad de Sevilla, Apdo. correos 1095, 41080 Seville, Spain; (7) Department of Biodiversity, Ecology and Evolution, Complutense University of Madrid. 
c/José Antonio Novais 12, 28040 Madrid, Spain.  
 

Global change drivers such as fragmentation and defaunation are known to have major impacts on plant dispersal and 

dynamics. Very little is known concerning whether the effects of fragmentation and defaunation on seed dispersal change 

across habitats and spatial scales and whether they amplify or buffer each other. Even less is known about the combined 

effect of both perturbations on plant recruitment and establishment. 2. We evaluated for the first time the joint impact of 
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fragmentation and defaunation on seed dispersal effectiveness (SDE) across spatial scales (e.g. short and long-distance 

seed dispersal). To this aim, we combined long-term field data of a mammal-dispersed tree and spatially explicit individual-

based modelling. 3. The effect of fragmentation on SDE depended on its strength (mild, severe) and the spatial scale 

considered. Thus, under severe fragmentation the mean overall SDE decreased for total, short and intermediate-distance 

dispersal, respectively. Surprisingly, however, under both mild and severe fragmentation mean overall SDE of long-

dispersal increased due to increases in both the quantity and the quality of SDE. Though fragmentation did not 

substantially change the overall number of dispersal events, it altered the dispersal kernels by increasing the proportion 

of long distance dispersal events. 4. Defaunation had a strong negative effects on quantitative and overall SDE, which 

magnitudes were species and spatial scale-dependent. The impact of defaunation on dispersal kernels was a species-

specific, with the proportion of long-distance dispersal being increased or decreased under total badger or total fox 

defaunation. Synthesis: Our investigation indicates that a widespread integration of dispersal distance into the SDE 

framework is critical to most comprehensively understand the scale- dependent impact of human activity on plant 

dynamics. Because fragmentation increased the intermix of suitable and unsuitable habitats patches and thus reduced 

tree recruitment, land sparing rather than land sharing may be the most appropriate strategy whenever seed dispersal 

and plant recruitment is a priority. Under scenarios of strong perturbations, weakened selection on long-distance seed 

dispersal likely constrains the ability of plants to cope with climate change.  
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OC 151: Do clonal plantations affect Eucalyptus globulus phenological behavior? 

Anjos, A.1,2, Jesus, JG.2, Marques C3, Borralho N.3, Valente, C.3, Araújo, JA.3, Chozas, S.1,2, Máguas, C.1,2, Correia, O.1,2 
(1) Universidade de Lisboa, Faculdade de Ciências, 1749-016 Lisboa, Portugal; (2) Centre for Ecology, Evolution and Environmental Changes (cE3c), Faculdade de Ciências 
da Universidade de Lisboa, Lisboa, 1749-016, Portugal; (3) RAIZ – Forest and Paper Research Institute, 3800-783 Eixo, Portugal.  
 

Eucalyptus globulus Labill. is one of the most widely planted forest species due to its use by the pulp and paper industry 

and there are concerns about this specie’s ability to regenerate and establish outside plantation areas. In Portugal, this 

species is the most exotic planted tree, representing ca. 1/4 of total forest cover. Due to the economic importance of E. 

globulus, forest tree improvement programs have been developed aiming to promote growth, adaptability, and adequate 

wood properties. It is important to assess the reproductive biology of clonal trees, since seed production is essential for 

dispersal process. With that in mind, clonal phenological behavior was evaluated through timing and quantification of the 

reproductive structures and compared with seedling-based trees, in two contrasting climatic conditions (mesic and xeric) 

in Portugal. A different behavior regarding the production of reproductive structures was observed: higher production in 

seedling-based trees alongside with intermediate values, large inter-annual variation or even no production in clonal trees. 

Also, clonal trees demonstrated higher sensitivity to climatic conditions, while seedling-based trees presented higher 

adaptability. These results bring an additional perspective regarding the dispersal potential of E. globulus clonal 

plantations in an introduced range and could contribute for decision-support for plantation establishment in Portugal. 
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OC 152: The Eurasian badger-generated seed rain of a keystone pioneer palm drives the 
natural (re)colonization of vacant human-altered areas. 
Pedro J. Garrote1,4, Antonio R. Castilla1,2, Jose M. Fedriani1,3,4 
(1) Centro de Ecologia Aplicada “Prof. Baeta Neves” CEABN/InBio, Instituto Superior de Agronomia, Universidade de Lisboa, Portugal; (2) Department of Fisheries and Wildlife, 
College of Agriculture and Natural Resources, Michigan State University, East Lansing, MI, USA; (3) Estación Biológica de Doñana (EBD - CSIC), c/ Américo Vespucio s/n, 

Seville, Spain; (4) Centro de Investigaciones sobre Desertificación CIDE, CSIC-UVEG-GV, Carretera de Moncada a Náquera, km 4.5, Moncada (Valencia), Spain 
 

Seed dispersal is an essential ecological process for plant (re)colonization especially in intensively human-altered habitats 

such as old-fields (i.e. abandoned farmlands) where seed arrival is often limited. Assessment of spatial patterns of 



 

 

125 

125 

mammal-generated seed rain and their matching with the spatial distribution of adult plants provides essential information 

on the patterns and pace of the (re)colonization processes. For instance, increased seedling survival far from adult plants 

could indicate density-dependent mortality (Janzen-Connell) effects whereas increased survival close to adult plants could 

suggest facilitative effects. Here, we characterized during two dispersal seasons the spatial distribution of feces from four 

frugivorous mammals and quantified its spatial association with the distribution of adult plants of the pioneer 

Mediterranean dwarf palm (Chamaerops humilis) in two old-fields in southwestern Spain. We also estimated the dispersal 

kernels of both emerged and surviving seedlings and assessed potential evidences of Janzen-Connell and/or facilitative 

effects. Using a spatially explicit approach, we revealed strong differences between study sites in the strength and scale 

of spatial associations between mammal feces with C. humilis seeds and adult dwarf palms, being strongly positive at 

small scales in one site and slightly positive at larger scales in the other one. Further, we found some evidences of both 

Janzen-Connell and facilitative effects depending on the study site. Altogether, our results emphasize the central role of 

Eurasian badgers (Meles meles) in the natural (re)colonization of Mediterranean old-fields such as seed dispersers and 

their spatial and demographic consequences on underlying mechanisms driving the distribution of plant populations. 
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OC 153: Soil conditions and forest canopy reduce aridity effect on shurb species 
composition of Mediterranean forests 

Pablo Salazar Zarzosa1, Cristina C. Bastias2, Aurelio Diaz Herraiz1, Ginés Rodríguez1, Edward Velasco1,2, Rafael Villar1 

& José Luis Quero2 
(1)  Área de Ecología, Facultad de Ciencias, Universidad de Córdoba, Campus de Rabanales, 14071 Córdoba, Spain; (2) Departamento de Ingeniería Forestal, Escuela Técnica 
Superior de Ingeniería Agronómica y de Montes, Universidad de Córdoba, Córdoba, Spain 
 

The expected increase in aridity conditions in the Mediterranean forest is a threat to the shrub species composition which 

represent an important component of biodiversity and provides regulating and supporting ecosystem functions such as 

nutrient cycling or tree recruitment. Moreover, understory vegetation is entangled with forest vegetation cover, soil 

conditions, and plant- plant interactions which may compensate or increase the negative effect of aridity. The aim of this 

study is to determine the effect of aridity, tree canopy, and soil texture on the shrub species composition through a 

Hierarchical Modelling of Species Communities (HMSC) that considers the species abundance, their functional traits, 

phylogenetic variability, and external factors. We found an overall positive effect of clay percentage on species abundance, 

whereas species negatively effected by aridity were positively affected by tree canopy cover. Moreover, shrub leaf mass 

per area was positively correlated with aridity and negatively correlated with clay percentage. Utterly, our results suggest 

that forest cover compensate the effect of environmental factors on shrub species abundance and composition. Therefore, 

forest management practices can have important consequences to reduce climate change impact on understory 

vegetation 
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OC 154: Anti-predatory benefits of heterospecific colonial breeding in a predominantly 
solitary bird 

João Gameiro1, Aldina M.A. Franco2, Teresa Catry3, Jorge M. Palmeirim1, Inês Catry4,5,6 
(1) cE3c – Centre for Ecology, Evolution and Environmental Changes, Faculdade de Ciências, Universidade de Lisboa, Portugal; (2) School of Environmental Sciences, 

University of East Anglia, Norwich, UK; (3) Centro de Estudos do Ambiente e do Mar (CESAM), Departamento de Biologia Animal, Faculdade de Ciências da Universidade de 
Lisboa, Portugal; (4) CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Campus de Vairão, Universidade do Porto, Portugal; 
(5) CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Instituto Superior de Agronomia, Universidade de Lisboa, Portugal; 
(6) BIOPOLIS Program in Genomics, Biodiversity and Land Planning, CIBIO, Campus de Vairão, Portugal 

 

Predation risk profoundly shapes how animals behave and is one of the main forces driving the formation or maintenance 

of groups. For some species, group living may be facultative, and individuals may live solitarily or aggregate with 
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conspecifics or heterospecifics, but the advantages of each strategy are still poorly known. Here, we investigated whether 

a predominantly solitary breeding species, the European roller Coracias garrulus, acquires anti-predatory benefits from 

nesting in mixed-species colonies dominated by lesser kestrels Falco naumanni. We compared the risk-taking behavior 

of solitary rollers and rollers breeding in colonies by conducting two sets of experiments. Firstly, we investigated rollers’ 

latency to resume incubation when presented with a novel object, and secondly assessed their latency to resume chick 

provisioning and their investment in mobbing behavior towards a predator model. We additionally compared the breeding 

performance and nest predation rate of rollers in each social context (solitary vs colonial) using data from 300 breeding 

attempts across six years. We found that rollers breeding in colonies returned to their nests sooner during the presentation 

of both the novel object and the predator model and attacked the predator model less frequently than solitary rollers, 

suggesting they can use heterospecifics as cues in deciding whether is safe to return to their nests. In addition, rollers in 

colonies suffered less nest predation than solitary ones, but this did not translate into a higher productivity. Future studies 

should investigate whether breeding in colonies provide other advantages to rollers, such as increased adult survival or 

fitness. 
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OC 155: Factors affecting Culicoides abundance and species composition in blue tit 
(Cyanistes caeruleus) nests 
Jorge Garrido-Bautista1, Josué Martínez-de la Puente2,3, José Luis Ros-Santaella4, Eliana Pintus4, Paula Lopezosa5, 

Nicola Bernardo6, Mar Comas1,7 & Gregorio Moreno-Rueda1,7 
(1) Department of Zoology, Faculty of Sciences, University of Granada, 18071 Granada, Spain; (2) Department of Parasitology, Faculty of Farmacy, University of Granada, 
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Natural Resources, Czech University of Life Sciences Prague, Kamýcká 129, 16500 Prague 6-Suchdol, Czech Republic; (5) Department of Ecology, University of Alicante, 

03690 Alicante, Spain; (6) Biological Station of Doñana, EBD-CSIC, Av. Américo Vespucio 26, 41092 Seville, Spain; (7) Department of Biological Sciences, Dartmouth College, 
Hanover, NH, USA Session: Ecology of species interactions 
 

Culicoides biting midges are blood-sucking insects that play a key role in the transmission of different parasites to wildlife. 

Birds are hosts of Culicoides from as early on as the nesting stage, when constrained to their nests, and they may impact 

their body condition. However, the ecological factors that determine the abundance and composition of Culicoides species 

within each bird nest are still understudied. Here, we sampled Culicoides from blue tit (Cyanistes caeruleus) nests in two 

types of forest located in southern Spain. These forests consisted in a dry Pyrenean oak (Quercus pyrenaica) forest and 

a humid forest comprising different oak species (Q. pyrenaica, Q. ilex). During two consecutive years, we monitored the 

abundance of Culicoides species in bird nests. During the third year, we performed a cross-fostering experiment between 

synchronous nests to differentiate the role of rearing environment conditions from that of the genetically determined or 

maternally transmitted cues released by nestlings from each forest. In total, we found five Culicoides species in the blue 

tit nests, with the first report of C. reconditus for the Iberian Peninsula. According to the correlative study, the abundance 

of Culicoides was higher in the dry forest than in the humid forest. Culicoides abundance, species richness, and 

prevalence were greater when the nestlings were hatched later in the season. The same patterns were observed in the 

cross-fostering experiment, but we did not find evidence that each nestling’s features as determined by the forest of origin 

had any effect on the Culicoides collected. These results support the notion that habitat type has a strong influence on 

the Culicoides affecting birds in their nests, while the timing of host reproduction also influences Culicoides abundance 

and species composition. 
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Thursday 7th July, Auditorium, 15:15h  
OC 156: Studying plant-frugivore relationships in permanent croplands. Simplification of 
the landscape as a driver of the loss of interactions. 
Francisco M. Camacho1,2, Rubén Tarifa1, Antonio J. Pérez1, Félix López2, Pedro J. Rey1  
(1) Departamento de Biología Animal, Biología Vegetal y Ecología. Universidad de Jaén. (2) Grupo de Anillamiento Erithacus Sur. Centro de Migración de Aves. SEO/BirdLife  

 

Agricultural systems lead to simplification and fragmentation of the landscape, as well as a loss of plant and animal 

diversity. Studying the interactions in these systems can be useful for detecting failures in natural processes that 

eventually result in a collapse of biodiversity and that may not be detected by studies aimed at assessing biodiversity. Our 

research focuses on the plant-frugivore interactions that occur in olive groves, a fundamental permanent croplands of the 

Mediterranean region. For this purpose, expert ringers captured birds monthly during an autumn-winter period (from 

September to February) through mist-netting in 20 olive farms located within an ample gradient of landscape simplification 

in Andalusia. Mist-nets were placed both in the crop matrix and in the remnants of woodlands. We further assessed 

availability of wild fruits and evaluated landscape heterogeneity at 1 km radius around the farm. In total 1417 frugivorous 

birds of 16 species were captured, of which 671 (of 13 species) excreted some seeds, resulting in 1634 interactions with 

fleshy fruits. Results show Sylvia atricapilla and Pistacia lentiscus as crucial species in this system. Modelling network 

metrics variation as function of landscape variables shows that remnants of natural vegetation are key for migratory 

species during the postnuptial passage in these landscapes, as well as for resident species that consume their fruits 

throughout winter. Homogeneous landscapes show much more simplified networks than those with intermediate 

woodland cover where fruit availability and diversity is higher. The abundance of interactions in homogeneous landscapes 

was very low (0 to 24, mean 7) while it was much higher (6 to 234, mean 54). Specialization at network level increased 

as woodland cover and fruit availability decreased in the landscape while niche overlap increased under higher fruit 

availability. This is because elimination of natural vegetation and homogenization of the landscape based on expansion 

of a cultivated fruit (with oversized fruits by artificial selection) generate species filtering, promoting at the network level 

higher frequency of missed (present regionally but lost locally) and forbidden (size mismatch) interactions. This gives rise 

to a gradient from increased niche overlap in complex and intermediate landscapes to a “fictitious” specialisation in simple 

ones, where very few frugivorous species, mainly S. atricapilla and Turdus philomelos, can consume and disperse the 

almost single large fruit available, the olive. As conclusion, the conservation and the restoration of patches of fruit-rich 

natural vegetation within crops is crucial to conserve avian frugivores, key ecosystem functions and essential properties 

for the community and future of these woodlands, through its regeneration and connectivity. Much of these properties are 

lost in homogeneous landscapes where woodland patches are currently small, infrequent and notably degraded. 
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OC 157: Specific sequence of arrival promotes coexistence via spatial niche preemption 
by the weak competitor 

Inês Fragata1, Raul Costa-Pereira2, Mariya Kozak1, Agnieszka Majer3, Oscar Godoy4, Sara Magalhães1 
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of Biology, Instituto Universitario de Investigación Marina (INMAR), Universidad de Cádiz, Puerto Real. 11510, Spain.  

 

Historical contingency, such as the order of species arrival, can modify competitive outcomes via niche modification or 

preemption. However, how these mechanisms ultimately modify stabilising niche and average fitness differences remains 

largely unknown. By experimentally assembling two congeneric spider mite species feeding on tomato plants during two 

generations, we show that order of arrival affects species’ competitive ability and changes the outcome of competition. 

Contrary to expectations, order of arrival did not cause positive frequency dependent priority effects. Instead, coexistence 

was predicted when the inferior competitor (Tetranychus urticae) arrived first. In that case, T. urticae colonised the 

preferred feeding stratum (leaves) of T. evansi leading to spatial niche preemption, which equalised fitness and reduced 
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niche differences, driving community assembly to a close-to-neutrality scenario. Our study demonstrates how the order 

of species arrival and the spatial context of competitive interactions can jointly determine whether species can coexist. 

Thursday 7th July, Auditorium, 15:45h  
OC 158: Assessing the effect of landscape complexity and soil management on the 
topology of entire floral visitor networks in olive groves. 
Domingo Cano, Carlos Martínez-Núñez, Antonio J. Pérez, Teresa Salido y Pedro J. Rey . 
Department of Biología Animal, Biología Vegetal y Ecología, Universidad de Jaén, Jaén, Spain. 

 

Pollination networks are comprehensive tools to assess the status of plant- pollinator communities. However, studies in 

this regard are normally focused on specific groups (i.e. wild bees), missing the whole community of floral visitor insects. 

Here, we evaluate how landscape simplification and agricultural management on olive farms affect the topology and 

robustness of pollination networks taking into account the entire floral visitor metacommunity (formed by 385 insect 

species). We considered 24 paired olive farms with contrasting herb cover management (low-intensive farms where 

herbaceous cover is not removed during the flowering season vs. intensive farms where it is persistently removed) located 

in Andalusia along a gradient of landscape complexity. From two floral patches in each olive farm, we surveyed several 

times along the flowering season the floral visits conducted by the whole assemblage of insect visitors to the herb species 

present in these patches. Then, we built interaction networks to explore how network properties were affected by 

landscape complexity and changes in agricultural intensification. Results showed that network diversity metrics differed 

between agricultural managements. Thus, there were more flower visitors and diversity of interactions in low-intensity 

farms. Interaction diversity increased even more in complex landscapes. However, the functional complementarity of the 

plant community and the specialization were higher in farms intensively managed, without affecting the functional 

complementarity of pollinators. This may be due to a pollinator concentration effect of certain generalist plants species 

(i.e. Diplotaxis spp.) that are especially abundant in low-intensive farms. These abundant generalist species enhanced 

the overall floral display at the patch level attracting by massive flowering to pollinators that further visited other flowers in 

the vicinity, eventually resulting in an increase of diversity of interactions and flower-visiting insects but higher plant niche 

overlap (and lower complementarity) in low- intensity farms. On the other hand, we found no effects of management nor 

landscape on other metrics related to network robustness (i.e. connectance or nestedness). Results suggest that the 

topology of the pollination networks remains resilient to agricultural disturbances, although farms that are managed less 

intensively promote the conservation of more diverse pollinator communities in these agricultural landscapes. 

 

 

Thursday 7th July, Auditorium, 16:00h  
OC 159: Uncovering the effects of environmental conditions and biotic interactions on 
freshwater mussels’ co-occurrences with fish hosts in the Douro River basin 

Janine P. da Silva1, Duarte Vasconcelos Gonçalves2, Manuel Lopes-Lima3, Simone Varandas3,4, Elsa Froufe2, Amílcar 

Teixeira5, Ana Filipa Filipe6,7, Ronaldo Sousa1 
(1) CBMA Centre of Molecular and Environmental Biology, Department of Biology, 6 University of Minho, Braga, Portugal; (2) CIIMAR - Centro Interdisciplinar de Investigação 
Marinha e Ambiental, University of Porto, Portugal; (3) CIBIO/InBIO – Research Center in Biodiversity and Genetic Resources, University of Porto, Portugal; (4) CITAB-UTAD - 

Centre for Research and Technology of Agro-Environment and Biological Sciences, University of Trás-os-Montes and Alto Douro, Forestry Department, Vila Real, Portugal; (5) 
Centro de Investigação de Montanha (CIMO), Instituto Politécnico de Bragança, Campus de Santa Apolónia, Bragança, Portugal; (6) Forest Research Centre, School of 
Agriculture, University of Lisbon, Lisbon, Portugal; (7) TERRA Associate Laboratory, School of Agriculture, University of Lisbon, Lisbon, Portugal 

 

The distribution of species is driven by environmental conditions, biotic interactions, and stochastic historical events. 

Techniques used for modelling species distributions often fail to consider the effect of biotic interactions, which can be a 

determinant factor, particularly for obligatory relationships, such as the one between freshwater mussels (FM) and their 

fish hosts. Freshwater mussels are among the most threatened taxa in the world, and this is partially related to their 

dependence on fish hosts, also highly threatened, to complete their life-cycle. Joint Species Distribution Models (JSDMs) 

were applied to four freshwater mussels (Margaritifera margaritifera, Anodonta anatina, Potomida littoralis, Unio 

delphinus) and their fish hosts to uncover the patterns driving their co-occurrences, using the Douro River basin (Iberian 
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Peninsula) as a case study. The co-occurrences of FM and fish hosts depended not only on the shared species’ response 

to the environment but also on their biotic interactions. Overall, the distribution of FMs and their co- occurrence with fish 

hosts were explained by environmental variables related to climate (annual maximum temperature and annual average 

precipitation), topography (elevation and river order) and land use (cropland extent). Parallelly, the contribution of biotic 

interactions for the observed patterns was particularly important for host specialist mussel species (i.e. the endangered 

pearl mussel M. margaritifera). Residual correlations between FMs and fish, that remain after removing the effects of 

environmental variables, largely identified the primary and more important fish hosts for each FM. Our findings can have 

significant management implications, as FMs’ conservation demands in situ and ex-situ measures, such as captive 

breeding, habitat restoration, translocations, among others that also need to consider adequate conditions for fish hosts. 

Furthermore, by unveiling the ecological requirements of co-occurring species, conservation can be oriented towards 

communities instead of single species, bringing a new and holistic perspective to the protection of biodiversity. 

 

 

 

Thursday 7th July, Auditorium, 17:00 h  
OC 160: Inputs of nutrients and dissolved organic matter control phytoplankton- bacteria 
interactions in a productive coastal ecosystem 

Eva Teira1, Maider Justel1, Cecilia Costas-Selas1, Erick Delgadillo1, Antonio Fuentes-Lema1, Sandra Martínez-García1, 

Xosé Antón Álvarez-Salgado2, Emilio Fernández1 
(1) Centro de Investigación Mariña, Universidade de Vigo, Departamento de Ecoloxía e Bioloxía Animal, Facultade de Ciencias do Mar, E36310 Vigo, Spain; (2) Instituto de 
Investigacións Mariñas (IIM-CSIC), E36208 Vigo, Galicia, Spain 
 

Anthropogenic alterations of global biogeochemical cycles are changing not only the magnitude but also the nature of 

matter entering into the ocean, thus increasing the C/P and N/P ratios. Allochthonous inputs are particularly significant in 

coastal systems and even may equal autochthonous sources. The interactions between phytoplankton and bacteria likely 

play a major role in the response of primary producers to anthropogenic matter inputs. However, the magnitude and nature 

of such interactions, as well as the factors controlling their intensity and sign are largely unknown in marine planktonic 

ecosystems. A set of 18 microcosms (2 L) experiments were conducted to test the hypothesis that the nature of the 

nutrient inputs modulates the strength and sign of the interaction between phytoplankton and bacteria. The experiments 

consisted in the addition of nutrients (nitrate, ammonium an phosphate), nutrients and dissolved organic matter (DOM) 

(glucose and amino acids), or riverine water (10% final concentration) containing different DOM:P proportions to intact 

microbial communities and microbial communities where bacteria were selectively blocked with a previously tested 

combination of antibiotics. Sampling was conducted in different seasons in the Ría de Vigo, a highly productive coastal 

ecosystem located NW Spain. An interaction index was calculated as the quotient between the change in chlorophyll-a 

concentration after nutrient amendment in the intact communities and the corresponding change in the same community 

but treated with antibiotics. An interaction index >1 thus indicates a positive effect of bacteria on phytoplankton, while an 

interaction index <1 indicates an overall negative impact. The interaction index ranged from 0.51 to 1.24. The index was 

significantly higher in autumn (1.01±0.03) than in spring (0.91±0.02), and winter (0.90±0.03). Overall, treatments with a 

high DOM:P ratio promoted a strong negative impact of bacteria on phytoplankton (0.84±0.06), indicating a predominance 

of competitive or antagonist interactions. A significant correlation was found between the interaction index and the 

concentration of nitrite (r=0.44, p<0.001, n=70), which suggests that phytoplankton-bacteria interactions may be linked to 

nitrification in this coastal productive ecosystem. 
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Thursday 7th July, Auditorium, 17:15 h  
OC 161: Potential denitrification by bacterial symbionts in the mucus and subcuticle of 
Holothuria tubulosa 
Silke Martínez-Moreno1, Elizabeth León-Palmero2, Ana María Cabello3, Héctor J. Pula4, Isabel Ferrera3, Isabel Reche1 
(1) Dpto. Ecología-Universidad de Granada, España; (2) Universidad de Granada, España; (3) Instituto Español de Oceanografía, España; (4) Aula del Mar-Universidad de 

Granada, España. 
 

Sea cucumbers (holothurians) are benthic invertebrates inhabiting shallow and deep waters and key species processing 

organic matter. Previous studies, in aquaculture tanks, have shown that holothurians are able to remove nitrates from 

seawater. However, the ultimate players of this role of holothurians might be related to their bacterial symbionts. Here, 

we explored the bacterial symbionts, including potential denitrifiers, in the mucus and subcuticle of Holothuria tubulosa. 

We performed cuticle biopsies in various specimens and took mucus using cotton swabs. In these samples, we extracted 

DNA, amplified the V4 hypervariable region of 16S RNA gene, and tested for the presence of the genes that code the 

nitrite reductase (i.e., nirS) and the nitrous oxide reductase (i.e., nosZ) enzymes in the denitrification. We describe the 

taxonomic composition of holothurian bacterial symbionts and note the presence of Alphaproteobacteria 

(Rhodobacterales) and Gammaproteobacteria (Pseudomonadales) in relative abundance. Furthermore, we confirmed the 

presence of the above mentioned functional genes in the mucus samples. These results suggest that sea cucumbers 

might have a relevant role in nitrogen removal in coastal areas beyond the organic detritus processing. This knowledge 

can also be useful for aquaculture practices and to understand the potential ecosystem services of sea cucumbers in 

coastal ecosystems. 

 

 

Thursday 7th July, Auditorium, 17:30 h  
OC 162: Metabolic tradeoffs constrain the cell size ratio in a nitrogen-fixing organelle-like 
symbiosis 

Francisco M. Cornejo-Castillo1,2, Keisuke Inomura3, Jonathan P. Zehr2, Michael J. Follows4 
(1) Institute of Marine Sciences (ICM-CSIC), E08003, Barcelona, Spain; (2) University of California, Santa Cruz (UCSC), CA, USA; (3) University of Rhode Island, Narragansett, 
RI, USA; (4) Massachusetts Institute of Technology (MIT), Cambridge, MA, USA 
 

Biological nitrogen fixation is a key metabolic process exclusively performed by prokaryotes, some of which are in 

symbiosis with eukaryotes. Symbiotic interactions led to the evolution of organelles for photosynthesis and respiration but 

a true nitrogen-fixing organelle has never been reported. We found that the size ratio between the marine symbiotic 

nitrogen-fixing cyanobacteria UCYN-A and their algal hosts is strikingly conserved across different lineages, and 

consistent with size relationships of organelles in this symbiosis and other species. Metabolic modeling showed that this 

size relationship maximizes the coordinated growth rate based on tradeoffs between nutrient acquisition and exchange. 

This study suggests that size relationships of endosymbionts and organelles in unicellular organisms are constrained by 

predictable metabolic underpinnings, and that UCYN-A is functioning as a nitrogen-fixing organelle, or ‘nitroplast’. 

Keywords: Microbial symbiosis, nitrogen fixation, organellogenesis, UCYN-A 
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RS6 Posters 
Poster sessions - Rectory Hall  

Wednesday - Friday, 6th - 8th July  
10:00h-10:30h, 16:15h-17:00h  

 
P069: Patterns of faecal marking behaviour of an isolated Iberian Wolf population 
João Azevedo1, Dário Hipólito2,3, Rita T. Torres2 
(1) Departmento de Biologia, Universidade de Aveiro, Campus Universitário de Santiago, 3810-193, Aveiro, Portugal; (2) Departmento de Biologia & CESAM, Universidade de 
Aveiro, Campus Universitário de Santiago, 3810-193, Aveiro, Portugal; (3) Department of Biology, Faculty of Veterinary Medicine, University of Zagreb, Heinzelova 55, 10000 
Zagreb, Croatia 
 

Communication between individuals is important in every species. Although, for territorial animals it plays a crucial role, 

helping defining the boundaries of territories. A good example of a territorial species in which communication between 

individuals is crucial is the Iberian wolf. Iberian wolf is a territorial and social species, depending on marking behaviour to 

communicate with pack members or other packs and roaming individuals. These carnivores use odour-visual signs to 

mark their territories, such as urine, gland secretions and scats. Currently, the Iberian wolf population located on south of 

the Douro river, only composed by six packs, show high levels of fragmentation, lack of gene flow and high risk of 

hybridization with domestic dog. In this scenario, communication between individuals has a key role, since reproduction 

events are substantially more important in isolated populations. Here, our aim was to i) access the marking behaviour of 

3 packs located south of the Douro river, ii) to understand if there are any differences between packs and iii) evaluate if 

there are any differences between wolves and dogs marking behaviour. Between 2011 and 2020, 233 scats were collected 

from central Portugal (Freita, Arada and Montemuro mountain ranges) on monthly monitored transects. In the field, all 

scats were geo-referenced, registered and classified according to their morphological characteristics; additionally, local 

characteristics of the marking location were also recorded. In addition to these procedures, a sample for genetic analysis 

was also collected into a sterile collection tube at 95% alcohol. In this study, only genetically confirmed samples from 

Iberian wolf and domestic dog were used. We used a chi-square (χ2) analysis to test if there were differences of marking 

behaviour between packs and from wolves and dogs. From the 233 scats collected, 157 were genetically confirmed as 

belonging to Iberian wolf and 76 to domestic dog. Our results revealed no significant differences in the marking behaviour 

among the 3 packs of Iberian wolf and also no differences on the marking behaviour between the Iberian wolf and the 

domestic dog. The striking resemblance between Iberian wolf and domestic dog marking behaviour is a warning of the 

close interaction between these animals following a described case of hybridization in this area. This study raises 

awareness for the risk of Iberian wolf conservation due to behaviour changes in isolated and fragmented populations. 

 

 

P070: The signature of biotic interactions on lake plant co-occurrences differs among 
seven metacommunities of three continents 
Jorge García-Girón1,2, Lars Baastrup-Spohr3, John Clayton4, Mary de Winton4, Camino Fernández-Aláez2, Mark V. 

Hoyer5, Balázs A. Lukács6, Laura Sass7, and Janne Alahuhta8 
(1) Finnish Environment Institute, Freshwater Centre, Paavo Havaksen Tie 3, FI-90570 Oulu, Finland; (2) Ecology Research Unit, University of León, Campus de Vegazana, 
24007 León, Spain; (3) Freshwater Biological Laboratory, Department of Biology, University of Copenhagen, København Ø, Denmark; (4) National Institute of Water and 
Atmospheric Research Limited, Hamilton, New Zealand; (5) Fisheries and Aquatic Sciences, School of Forest Resources and Conservation, Institute of Food and Agricultural 
Services, University of Florida, Gainesville, Florida; (6) Department of Tisza River Research, MTA Centre for Ecological Research, Debrecen, Hungary; (7) Illinois Natural History 

Survey, Prairie Research Institute, University of Illinois, Champaign, Illinois; (8)  Geography Research Unit, University of Oulu, Oulu, Finland 
 

Research on biotic interactions (BI) beyond local experimental settings has been lagged behind by the strong confidence 

on the ‘Eltonian noise’ hypothesis, which suggests that BI do not influence species distributions at broad geographical 

scales. Freshwater plants are one organismal group suffering from insufficiently performing predictive models, and 

incorporation of BI to these exercises has recently been suggested to partly solve this issue. The overall aim of this study 

was to find out if potential biotic interactions have left a strong imprint on lake plant distributions across seven 



 

 

132 

132 

metacommunities from three continents (Europe, North America and Oceania). More specifically, we investigated whether 

the signature of BI shows context dependency among plant metacommunities with different biogeographical contexts or 

if the role of BI varies predictably along a latitudinal gradient. We also paid special attention to invasive species in order 

to discern if they show competitive associations with their native counterparts. We found that environmental filtering related 

to either physico-chemical or climate conditions systematically contributed to all lake plant metacommunities. Spatial 

random effects related to drainage basin and lake identity had a negligible importance on lake plants in every region. 

Although species functional traits explained relatively modest proportion of the total variation in species occurrences and 

species niches, used environmental variables had a significant contribution to individual species traits. This finding further 

supports our rationality that environmental filtering clearly determines lake plant metacommunitities in different parts of 

the world. Moreover, we did not find any endorsement for phylogenetic signal to be strong in lake plant metacommunities. 

Contrary to our expectations, no clear latitudinal pattern was discovered in BI across study regions. Instead, the number 

of species associations varied more-or-less randomly among each metacommunity, which had different sets of species 

and gradients in environmental conditions. Particular invasive species in Wisconsin, Florida and New Zealand were 

associated with native ones. However, out of 16 invasive species in total, only five showed associations with native lake 

plant species across all regions. For example, notorious invasive species Potamogeton crispus and Myriophyllum 

spicatum in Wisconsin and Hydrilla verticillata in Florida were not connected to any other species. Moreover, the only 

invasive species Elodea canadensis in Finland and Denmark neither showed any association with native plant species. 

 

 

P071: Presence of parasites and biochemical alterations on native clams Ruditapes 
decussatus in the South of Portugal  
Andreia C.M. Rodrigues1, Sílvia F.S. Pires1, Amadeu M.V.M. Soares1, Rui J.M. Rocha1,2, Teresa C. Baptista3,4 
(1) CESAM - Centro de Estudos do Ambiente e do Mar, Departamento de Biologia, Universidade de Aveiro, Aveiro, Portugal; (2) Riasearch, Lda., Murtosa, Portugal; (3) MARE 
- Marine and Environmental Sciences Centre, Polytechnic of Leiria, Edifício CETEMARES, Av. Porto de Pesca, 2520-620 Peniche, Portugal; (4) School of Tourism and Maritime 

Technology, Polytechnic of Leiria, Campus 4, Rua do Conhecimento no 4, 2520-641 Peniche, Portugal  
 

Bivalves’ infection by parasites causes severe impacts on natural populations. Namely, parasites from the genus 

Perkinsus affect a wide variety of molluscs and are among the most frequent causes of the large-scale mortality of clams 

in Europe. On the other hand, infections of Rickettsia-like organisms are reported as light and not associated with disease 

but, in some cases, have been directly linked with severe mortalities of several mollusc species. Ruditapes decussatus is 

a native species in Portugal with both ecological and economic interests. This study takes advantage of a naturally 

occurring parasite outbreak to investigate the biochemical changes at the biochemical level in clams after infection. 

Animals were collected at three sampling points on the south coast of Portugal, the Algarve, from different shellfish farms: 

two sites where an outbreak occurred (Alvor and Fortaleza) and a healthy one (Olhão). The presence of parasites was 

checked through histological inspection. In addition, biochemical biomarkers related to the oxidative stress status of 

infected animals were evaluated. Although target parasites were detected in all sites, a different spatial distribution of 

parasites was observed. Perkinsus sp. had a prevalence of 40 % in Alvor, 45 % in Fortaleza and 25 % in Olhão. Rickettsia-

like organisms were detected mainly in Olhão (90 %), followed by Fortaleza (55 %) site. Metacercaria detection was higher 

at Alvor site (25 %), when compared with Olhão and Fortaleza (5 %). On the contrary, Minchina tapetis were presented 

predominantly at Olhão and Fortaleza (25 %), and to a less extent, at Alvor (5 %). Regarding biochemical responses, no 

significant differences were observed in the antioxidant defences and the levels of oxidative damage in clams from the 

different locations. However, significantly higher aerobic energy production (estimated as electron transport system – ETS 

– activity) was observed in animals from Fortaleza, compared to those from Olhão. These results may indicate an increase 

in aerobic metabolism to produce the energy needed to counteract oxidative stress and promote an immune response.  
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P072: Impact of bacteria on phytoplankton growth and co-occurrence microbial networks 
in a productive embayment  
 Cecilia Costas-Selas, Sandra Martínez-García, Erick Delgadillo-Nuño, Maider Justel-Díez, Antonio Fuentes-Lema , 

Emilio Fernández , Eva Teira  
Centro de Investigación Mariña, Departamento de Ecoloxía e Bioloxía Animal, Universidade de Vigo, Vigo, Spain.  

 

The interactions between microalgae and bacteria have recently emerged as key control factors which might contribute 

to better understand how phytoplankton communities assemble and respond to environmental disturbances. In order to 

assess the impact of bacteria on phytoplankton we conducted a set of bioassays where chlorophyll-a short-term change 

in intact microbial communities was compared with the corresponding change in communities where bacteria were 

selectively blocked with antibiotics. A negative impact of bacteria was observed in 23 bioassays, while a neutral or positive 

effect was detected in 19 of the cases. Using 16S and 18S sequencing data we compared the eukaryote and prokaryote 

community diversity and composition as well as the associated co-occurrence network when bacteria have an overall 

negative impact on phytoplankton with those when the effect is neutral or positive. The prokaryote and eukaryote diversity 

(richness, Shannon and Pielou indices) were, respectively, higher and lower, in those samples where a negative effect  

of bacteria on phytoplankton was detected than when the effect was neutral or positive. Eukaryote-prokaryote co-

occurrence network connectance was higher (0.2) when the impact of bacteria was neutral or positive than when the 

effect was negative (0.08). Eukaryote-prokaryote significant associations mainly involved diatoms and prokaryotes 

belonging to Alteromonadales and Flavobacteriaceae, when the impact of bacteria on phytoplankton was negative, and 

chlorophytes, Rhodobacteraceae and Alteromonadales, when the presence of bacteria was neutral or positive for 

phytoplankton. This study suggests that the negative impact of bacteria on phytoplankton is associated with a more 

diverse prokaryote community, a less diverse eukaryote community and a less connected and, likely, less stable microbial 

network.  

 

 

 

P073: Changes in zooplankton from Lake Alboraj (Albacete, Spain) during the period 2017-
2020.  
Javier Armengol Díaz1, Ángel Gálvez Núñez1, Sara Martínez Picado1, Andreu Castillo-Escrivà1, Juan José Gómez-

Alday2 y José Luis Moreno Alcaraz3.  
(1) Instituto Cavanilles de Biodiversidad y Biología Evolutiva (ICBIBE), Universidad de Valencia; (2) Instituto de Desarrollo Regional (IDR), Universidad de Castilla-La Mancha, 
Albacete; (3) Centro regional de Estudios del Agua (CREA), Universidad de Castilla-La Mancha, Albacete.  
 

Lake Alboraj is a small permanent karstic lake located in Tobarra (Albacete), in southeast Spain. The lake is included in 

a Special Area of Conservation (SAC) of the European Natura 2000 Network which hosts a singular halophytic flora. 

Despite its protection, this water body has recently experienced deep changes in its hydrogeomorphology and ecology. 

The lake basin is in an agricultural landscape where a lowering water level, eutrophication, salinisation, and the presence 

of carps (Cyprinus carpio) are the main anthropic impacts. To study their limnological characteristics and its relationship 

with zooplankton community, we have monitored the zooplankton of Alboraj lake along four years, from 2017 to 2020. 

The lake was sampled seasonally in 2017 and ca. monthly in the years 2018-2020. During each visit we took water 

samples to analyze nutrients and chlorophyll and measured the main environmental variables; We also carry out horizontal 

trawls of 30 m with a plankton net (53 μm mesh) at 1-2 m depth (filtering about 1000 l of water). Samples were fixed with 

formaldehide 4% and main zooplankton groups (rotifers, cladocerans and copepods) were counted and identified to 

species level when possible. Zooplankton generally peaked in spring, coinciding with the massive proliferation of 

copepods, and cladocerans to a lesser extent. Crustacean abundancies were synchronized with low abundances of 

rotifers, which are more abundant in autumn. Regarding copepods, the most abundant species was Cyclops cf. strenuus, 

even though in the summers of 2018 and 2019 the copepod community was dominated by Acanthocyclops americanus. 

As for cladocerans when present, the dominant species was Daphnia magna, but we found abundance peaks (similar to 

D. magna) of Ceriodaphnia reticulata in the summers of 2019 and 2020, and Diaphanosoma mongolianum in the spring 
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and summer of 2018 and 2020. Finally, regarding rotifers, we found 15 species during the four years. Rotifer proliferations 

generally coincided with high abundances of Brachionus plicatilis, even though bdelloids or Hexarthra fennica occasionally 

dominated the rotifer community. Zooplankton changes are linked with observed fluctuations in the environmental 

variables but also in their fish populations. These results highlight the importance of controlling different variables 

(including zooplankton) to improve our understanding of the complex functioning of this type of aquatic systems.  
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RS7: Ecological research in extreme environments - from 

subterranean habitats to the deep sea 
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RS7 Oral communications  
Thursday 7th July, Room 2, 15:15h  

OC 163: Understanding the impact of human activities on subterranean ecosystems 
Ana Sofia P.S. Reboleira1,2 
(1) Centre for Ecology, Evolution and Environmental Changes (cE3c), and Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal; 

(2) Natural History Museum of Denmark, University of Copenhagen 
 

Below the surface of the earth hides the most extended and unknown ecosystem of our planet. A domain where light does 

not penetrate, environmental conditions are stable and a myriad of species have adapted and specialized. Hidden from 

our sight, subterranean habitats equilibrate all life on Earth, ensuring water quality, buffering extreme climatic events, and 

being a continuous source of new medicinal and bioactive products of major economical relevance. Caves, as islands, 

are laboratories of ecology and evolution, but what have we learned so far about how we are anthropogenic activities are 

impacting these hidden ecosystems? This talk will provide an overview of the state of art on the recent knowledge about 

human impacts in subterranean biota, and how groundwater ecology contributes to achieve the sustainable development 

goals. 

 

 

Thursday 7th July, Room 2, 15:30h  
OC 164: The downstream geochemical footprint of Chilean glaciers 
Lluís Gómez-Gener1, Jordi Catalan1, Michael Styllas2, Hjalmar Laudon3, and Lluís Camarero4 
(1) Centre for Research on Ecology and Forestry Applications (CREAF), Cerdanyola del Vallès, Spain; (2) River Ecosystems Laboratory, School of Architecture, Civil and 
Environmental Engineering, Ecole Polytechnique Fédérale de Lausanne, Lausanne, Switzerland; (3) Department of Forest Ecology and Management, Swedish University of 
Agricultural Sciences (SLU), Umeå, Sweden; (4) Integrative Freshwater Ecology Group, Centre for Advanced Studies of Blanes (CEAB-CSIC), Blanes, Spain. 

 

Glaciers cover ∼10% of the Earth’s land surface, but they are shrinking rapidly, leading to cascading impacts on 

downstream systems. While decades of research have explored how different land-water interfaces regulate the 

mobilization and processing of C into streams, efforts to assess the role that glacier-stream boundaries play in the C 

balance of mountain landscapes remain rare. Glaciers differ from other landscape units (e.g., soils) in that they store (and 

thus export) considerably less OC for decomposition and CO2 production, but transport large quantities of freshly exposed 

sediments available for weathering reactions consuming atmospheric CO2. To examine whether glaciers impart unique 

footprints on the sources and transport of C in glacierized landscapes, we in-situ measured DOC and DIC concentrations, 

DIC isotopic composition, net gaseous emissions of CO2, and concentration of major weathering products (Ca2+, Mg2+, 

Na+, K+, and DSi) along a longitudinal transect spanning 15 glacier-fed rivers in the Chilean Andes during the 2022 ablation 

season. We predict that most of the studied glacier-fed rivers will act as CO2 sinks due to the overwhelming influence of 

weathering reactions. Yet we also expect that both the magnitude response direction (source to sink of CO2), and its fate 

(downstream persistence) will depend on both local biophysical and broader landscape factors. Given that climate change 

is hitting high mountains more brutally than the world on average, capturing the forms and fates of C exported from glaciers 

is fundamental to pinpoint the future of those vulnerable landscapes in the global C cycle. 
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Thursday 7th July, Room 2, 15:45h  
OC 165: Thermal biology of alpine aquatic insects: the case of the diving beetles of Sierra 
Nevada (Spain) 
José Antonio Carbonell1,3, Susana Pallarés1, Josefa Velasco2, Andrés Millán2, Félix Picazo4 and Pedro Abellán1 
(1) Department of Zoology, Faculty of Biology, University of Seville, Seville, Spain; (2) Department of Ecology and Hydrology, Faculty of Biology, University of Murcia, Murcia, 

Spain; (3) Laboratory of Evolutionary Stress Ecology and Ecotoxicology, University of Leuven (KU Leuven), Leuven, Belgium; (4) Department of Ecology/Research Unit Modeling 
Nature (MNat)/Water Institute (IdA), University of Granada, Granada, Spain 
 

Climate warming is expected to specially threaten aquatic alpine organisms by exposition to higher temperatures and 

habitat alteration and lost. Experimental studies assessing upper and lower thermal limits and exploring wintering 

strategies of species are pivotal to understand how alpine communities will respond to climate change. Thermal biology 

of five alpine diving beetles (family Dytiscidae) from alpine lakes in the Sierra Nevada National Park (South Spain) was 

studied. As cold tolerance endpoint, we estimated the supercooling point (SCP), the lethal temperature (LLT), the freeze 

tolerance and the tolerance to submersion; whilst as heat tolerance endpoint, the heat coma temperature (HCT) and the 

upper lethal temperature (ULT) were estimated. All the species showed wide thermal niche. Boreonectes ibericus 

presented the highest cold and freezer tolerance and Agabus nevadensis the lowest. All the species presented 

supercooling points higher than minimum lethal temperatures and ice enclosure tolerance, suggesting the species are 

freeze tolerant. All the species but A. nevadensis presented tolerance to submersion in adult stage, which is a key 

adaptation to winter underwater as adult reducing risk from air freezing conditions. However, the species did not present 

show significant differences in their upper thermal limits, being similar to dytiscids from lowlands. Thus, increasing 

temperatures by climate warming is not expected to be the most important threat for their populations in Sierra Nevada. 

However, colonization of alpine lakes by lowland dytiscid species in a warmer climate scenario may be a potential threat 

for studied species populations and communities. 

 

 

Thursday 7th July, Room 2, 16:00h  
OC 166: Evidence of environmental filtering in two coexisting beetles of supralittoral 
rockpools 

García-Meseguer AJ1, Mirón-Gatón JM1, Botella-Cruz M1, Abellán P2, Millán A1 & Velasco J1  
(1) Ecology and Hydrology Department, University of Murcia, Spain; (2) Zoology Department, University of Seville, Spain 
 

The supralittoral rockpools, on the land and sea ecotone, are highly dynamic habitats with extreme conditions. The few 

and exclusive species living there are subjected to multiple stressors (i.e., salinity, temperature, desiccation). Among 

them, several species of the genus Ochthebius (Coleoptera: Hydraenidae) are frequently cooccurring. Whether 

functionally closed species tend to live in the same place, it seems clear that environmental conditions act as a major filter 

on species distribution. In this work we analysed the spatial co-occurrence pattern and described the environmental niche 

of two coexisting species, Ochthebius quadricollis and O. lejolisii, to explain their distribution and abundance in this 

extreme habitat. For that purpose, eleven localities were selected along the Mediterranean coast of the Iberian Peninsula. 

At each locality, ten pools were sampled following a gradient of distance to the sea level, measuring the distance to the 

sea, water temperature, conductivity, pool size, deep and cover of sediment, periphyton and coarse particulate organic 

matter (CPOM). Abundance of Ochthebius species of each pool was estimated capturing adults and larvae for five 

minutes. Considering the presence/absence of each species, co-occurrence analyses showed a random pattern between 

species at local scale, while abundance of O. quadricollis larvae was negatively correlated with abundance of O. lejolisii 

adults at pool scale, pointing to some differences in environmental niches. Niche analysis (Outlying Mean Index; OMI) 

showed the greatest niche breadth for O. lejolisii larvae, although there was a high degree of niche overlap between the 

different life stages of both species. O. lejolisii had larger niche breadth than O. quadricollis, and occupied more marginal 

environmental conditions, associated to higher coverage of periphyton and sediments, greater distance to the sea, and 

lower conductivity. On the other hand, O. quadricollis was associated to deeper pools near to the coast line, with high 
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coverage of CPOM. These results corroborate our initial ecological hypothesis referring to the importance of 

environmental filtering processes in explaining the distribution of both species in rockpools. 

 

 

Thursday 7th July, Room 2, 17:00h  
OC 167: Saline niche differences between two coexisting supralittoral rockpool 
Ochthebius species 

Mirón-Gatón, J.M., Botella-Cruz, M., García-Meseguer, A.J., Millán, A., & Velasco, J. 
Ecology and Hydrology Department, University of Murcia, Spain 
 

The supralittoral rockpools are extreme habitats with wide salinity fluctuations where different congeneric species of 

aquatic beetles coexist, such as Ochthebius quadricollis and O. lejolisii. To predict the viability of their populations in the 

face of the expected habitat salinity variation by climate change, it is crucial to determine the saline niche of these species. 

The aim of this study was to compare the realised and fundamental saline niches of the different life stages of both species 

from the Mediterranean coast of the Iberian Peninsula. Realised niche was determined using field data and fundamental 

niche was determined through laboratory experiments, measuring the survival of adults and larvae and egg hatching 

success exposed to different salinity treatments (35, 60, 90, 110, 140 and 170 g L-1). Our results showed that both species 

are euryhalines to extreme salinity fluctuations, with a higher physiological tolerance to salinity in O. lejolisii. Larvae of 

both species with longer survival time at more extreme salinity conditions than adults. Hatching success decreased with 

increasing salinity up to 140 gL-1 in O. quadricollis and 170 gL-1 in O. lejolisii. Differences in realised and fundamental 

niches between species and stages could be due to the specific physiological and behavioural responses to the combined 

effects of salinity with other stressors as temperature and water availability. Although both species could face climate 

change because of their broader saline niche, they will be threatened by the habitat loss due sea level rise and 

infrastructures development. 

 

 

Thursday 7th July, Room 2, 17:15h  
OC 168: Molecular characterization of dissolved organic matter linked to microbial 
(Bacteria and Archaea) diversity in the main water masses of the Eastern North Atlantic 
Ocean 

Marta M. Varela1, Maria Vila-Costa2, Tamara Rodríguez-Ramos1, Pilar Díaz-Tapia1, Cessna-Pamela Orta- Ponce1, Xosé-

Antón Álvarez-Salgado3, Helena Osterholz4, Thorsten Dittmar5,6, and Mar Nieto-Cid1,3 
(1) Centro Oceanográfico A Coruña, Instituto Español de Oceanografía (IEO), A Coruña (Spain); (2) Institute of Environmental Assessment and Water Research. IDAEA-CSIC. 
Barcelona (Spain); (3) Instituto de Investigacións Mariñas, Consejo Superior de Investigaciones Científicas (CSIC), Vigo (Spain); (4) Leibniz Institute for Baltic Sea Research 
Warnemünde, Rostock (Germany); (5) Institute für Chemie und Biologie des, Carl von Ossietzky University, Oldenburg (Germany); (6) Helmholtz Institute for Functional Marine 

Biodiversity, Carl von Ossietzky University, Oldenburg (Germany). 
 

The microbe-dissolved organic matter (DOM) interactions include microbial uptake and DOM reworking and release, 

affecting the composition of the heterogeneous DOM pool. In turns, this distinct DOM composition can select for microbial 

assemblages. We investigated the diversity of microbial (both Bacteria and Archaea) communities (combining Illumina 

tag sequencing of 16S rRNA gen -amplicon sequencing variants, ASVs- and metagenomics) and the chemodiversity of 

dissolved organic molecules (extracted by solid phase extraction and analyzed by Fourier Transform Ion Cyclotron 

Resonance Mass Spectrometry, FT-ICR-MS) in the Eastern North Atlantic Ocean off the Galician coast (43oN, 9o-15oW). 

Sampling ranged from 100 m to 5000 m, thereby encompassing a wide variety of water masses with contrasting origins 

and different aging. Applying diversity ecological metrics to both organic compounds and ASVs, we found that microbial 

diversity and richness were negatively correlated with DOM concentration and chemo-diversity. Besides, our results 

demonstrated the link between this trend and water mass aging, which enhances biosphere taxonomic diversity but 

reduces molecular variety. DOM diversity, decreasing along the water mass aging gradient, would likely reflect the 

persistence of the most refractory molecules, generated as by- product of the DOM degradation by microbes. In two 
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PCoAs based on the metagenomic data, combined PCoA axis 1 and PCoA axis 2, explained the 80% and 20% of the 

microbial gene ́s structural variability among water masses. The oldest water masses, originated at high latitudes, such 

as NADW and LDW, were associated to higher abundance of genes involved in metabolism of aromatic compound. 

Intermediate waters such as ENACWst were related to sulphur/iron/phosphorous metabolism-related genes. Surface 

waters were linked to genes involved in photosynthesis, autotrophy and cell division. Taken together, the observed 

increase of DOM homogenization along water mass aging was associated to differences in the functional diversity of 

microbial communities. 

 
 

Thursday 7th July, Room 2, 17:30h  
OC 169: Export and turnover of transparent exopolymer particles into the deep ocean 
Isabel Reche1, Ignacio Peralta-Maraver1, Ignacio P. Mazuecos1, Félix Picazo1, Eva Ortega-Retuerta2, Emilio Marañón3, 

Pedro Cermeño4, Natalia González5, Cristina Sobrino3, Ana Fernández3, María Huete-Ortega3, Daffne López-Sandoval6, 

Montserrat Vidal7, Xosé Anxelu G. Morán8, Xosé Antón Álvarez-Salgado9, Susana Agustí6, Carlos Duarte6, Josep M. 

Gasol4, Javier Arístegui10 
(1) Departamento de Ecología and Research Unit Modeling Nature (MNat), Universidad de Granada, 18071Granada, Spain; (2) CNRS, Sorbonne Université, UMR 7621 
Laboratoire d’Océanographie Microbienne, Observatoire Océanologique, Banyuls-sur-Mer, France; (3) Departamento de Ecología y Biología Animal, Universidade de Vigo, 
36310 Vigo, Spain 4 Institut de Ciències del Mar (ICM-CSIC), Barcelona, Spain; (5) Departamento de Biología y Geología, Escuela Superior de Ciencias Experimentales y 

Tecnología, Universidad Rey Juan Carlos, Mostoles, Spain; (6) King Abdullah University of Science and Technology (KAUST), Red Sea Research Center (RSRC), Thuwal 
23955-6900, Saudi Arabia; (7) Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Universitat de Barcelona, Diagonal, 643, 08028 Barcelona, Spain; (8) Centro 
Oceanográfico de Gijón/Xixón (IEO, CSIC), 33212 Gijón/Xixón, Spain; (9) Instituto de Investigacións Mariñas (IIM-CSIC), Vigo, Spain; (10) Instituto de Oceanografía y Cambio 
Global, IOCAG, Universidad de Las Palmas de Gran Canaria, ULPGC, Las Palmas de Gran Canaria, Las Palmas, Spain 

 

Acidic polysaccharides released by phytoplankton and prokaryotic heterotrophs promote the formation of gel-like 

transparent exopolymer particles (TEPs). TEPs play a key role in the biological carbon pump due to their carbon-rich 

composition and their ability to coagulate and sink towards the deep ocean. Yet, very little is known about TEP distribution, 

export, and turnover at a global scale, particularly at deep ocean depths. We provide the first inventory of TEP from the 

surface up to 4000 m depth in the Atlantic, Indian, and Pacific Oceans and have assessed their contribution to carbon 

export into the deep ocean. Primary production determines TEP concentration above the deep chlorophyll maximum, and 

prokaryotic biomass also contributes in deeper waters. In the deep ocean waters, TEP concentrations are lower and mirror 

the concentrations in the surface, evidencing the importance of TEP sinking both at the export depth (200 m) with a global 

value of 2.9 Pg C year-1 and at the sequestration depth (1000 m) of 0.9 Pg C year-1 of particulate carbon. However, 

incubation experiments across ocean basins depicted rapid TEP turnover rates of 71 and 333 days (on average) within 

the export and sequestration depths, respectively. These findings reveal that the export of carbon by TEP sinking towards 

deep oceans escapes from long-term paths of the global carbon cycle. 
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RS7 Posters 
Poster sessions - Rectory Hall  

Wednesday - Friday, 6th - 8th July  
10:00h-10:30h, 16:15h-17:00h  

 
P074: What is the role of the cuticle in the stress response of aquatic beetles? 
María Botella-Cruz1, Susana Pallarés2, Andrés Millán1 and Josefa Velasco1 
(1) Departamento de Ecología e Hidrología, Universidad de Murcia; (2) Departamento de Zoología, Universidad de Sevilla 

 

The colonization success of insects is largely due to a protective cuticle, which serves as skin and skeleton, functioning 

as a first physical line of defence, and providing the primary structural and biochemical barrier against environmental 

challenges, mechanical damage and penetration by potentially infectious organisms. In aquatic beetles, cuticle 

composition could have been a key trait for the adaptation to saline environments, where high levels of salinity and 

desiccation are frequent. This and other physiological adaptations to live in these stressful habitats entail important energy 

costs, most likely affecting the immune response of species. This research focuses on the waterproofing role of cuticle in 

aquatic beetles in terms of hydrocarbon composition and its plasticity as an adaptive response to cope with salinity and 

desiccation, as well as its relationship with immune capacity. Congeneric species of two genera and families (Enochrus, 

Hydrophilidae and Nebrioporus, Dityscidae) present along a wide salinity gradient, were selected. Intra and interspecific 

variation in cuticular hydrocarbons (CHC) profiles was explored across species, populations and life-cycle stages with 

different tolerances to salinity and desiccation. Immune responses (phenoloxidase activity, encapsulation and 

antimicrobial peptide activity) were also studied. Results showed that CHC profiles were highly specific to species and life 

cycle stages. Adults had a more complex CHC composition (larger number of CHC and longer-chain-length) than larvae. 

CHC profiles of saline aquatic beetles are characterized by a higher abundance of branched alkanes and lower of 

unsaturated compounds than those of their freshwater congeners, resembling to that of desert terrestrial beetles. Salinity 

and desiccation exposure induced plastic changes in CHC in the hypersaline species studied (N. baeticus and E. 

jesusarribasi) and in the latter, such cuticular changes effectively decreased cuticular water loss. Regarding immune 

responses, the studied saline species had generally lower basal immune responses than their freshwater relatives, 

measured at the typical salinity conditions of their natural habitats. These results suggest that changes in cuticle 

composition, which increase its waterproofing capacity, were one of the key mechanisms improving tolerance to salinity 

and desiccation and the diversification of saline species in the genera studied. Since maintaining standing defences 

deserves significant energetic costs, adaptation to saline environments in these taxa may have entailed a trade- off 

between physiological mechanisms to cope with osmotic stress and investment in immune defences. The lower immune 

capacity of saline species could be one of the factors accounting for their absence in freshwater. 

 
 
P075: Climatic stability, not average habitat temperature, determines thermal tolerance of 
subterranean beetles 
Raquel Colado1, Susana Pallarés2, Javier Fresneda3,4, Stefano Mammola5,6, Valeria Rizzo7 and David Sánchez-

Fernádez1  
(1) Department of Ecology and Hidrology, Faculty of Biology, University of Murcia, Murcia; (2) Deparment of Biogeography and Climate Change, National Museum of Natural 
Sciences , CSIC, Madrid, Spain; (3) Ca de Massa, 25526 Llesp– El Pont de Suert, Lleida, Spain; (4) Museum of Natural Sciences (Zoology), Barcelona, Spain; (5) LIBRe—

Laboratory for Integrative Biodiversity Research, Finnish Museum of Natural History, University of Helsinki, Helsinki, Finland; (6) DarkMEG— Molecular Ecology Group, Water 
Research Institute (IRSA), National Research Council of Italy (CNR), Verbania Pallanza, Italy; (7) Institute of Evolutionary Biology, CSIC UPF, Barcelona, Spain 
 

The climatic variability hypothesis provides knowledges about thermal variability of the habitat in order to explain 

distribution and biodiversity patterns across environmental gradients. The stable conditions of the subterranean 

environment make it a very interesting scenario when it comes to studying questions about thermal tolerance and trying 

to understand the evolution of thermal specialists. We use phylogenetic generalized least squares to model the 
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relationship among thermal tolerance, subterranean specialization and habitat temperature thorough upper thermal limits 

and used some ecomorphological traits of used 16 species of the tribe Leptodirini (Leiodidae). We found a significant 

negative relationship between thermal tolerance and the specialization to the subterranean environment species while 

there is only a minor effect of habitat temperature on thermal limits. In agreement with the climatic variability hypothesis 

and under a climate change context, our results show that the process of specialisation for living in deep subterranean 

habitats implies a reduction of upper thermal limits and that the temperature to which the species are exposed does not 

influence (i.e., they are not able to adjust their thermal tolerance to the temperature of the habitat). Thermal variability 

therefore appears to exert greater evolutionary pressure than habitat temperature to configure the thermal niche of 

subterranean species. This study provides information on the vulnerability of subterranean species to climate change and 

the evolutionary process of adaptation to subterranean environments. 

 

 

P076: Impacts of cave visitation on geo- and biodiversity in Algar do Pena Cave (Portugal) 
and a contribution to mitigate its effects 

Elizaveta Popova1, JoséBrilha1 &Ana Sofia P.S.Reboleira2,3 
(1) Institute of Earth Sciences, Pole of the University of Minho, Campus de Gualtar, Braga, Portugal; (2) Centre for Ecology, Evolution and Environmental Changes (cE3c), 
Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal; (3) Natural History Museum of Denmark, University of Copenhagen, 
Copenhagen, Denmark 

 

Around 20.3 M km2 of the Earth’s land surface is characterized by the presence of carbonate rocks, which is potentially 

karst. These areas have distinctive surface landforms and over 10.000 km of cave passages. Karst systems have a special 

landscape, which is characterized by soluble rocks such as limestone, gypsum and dolomite. Moreover, the karst cave 

ecosystem dictates the conditions for special endemic organisms, which in turn are highly adapted and fragile. Humans 

have been using caves for various purposes for tens of thousands of years but only recently realized that karst caves 

have high aesthetic, educational, scientific and touristic values. However, the degradation of caves caused by 

anthropogenic activities is still a conservation challenge. Pressure on caves is not the same for all caves this why this 

issue requires individual consideration for each case, which complicates a systematic approach to cave management and 

conservation. Our main objectives are to identify the main threats to geo- and biodiversity of Algar do Pena Cave, the 

largest underground chamber of Portugal and to propose specific actions for the mitigation of pernicious impacts. We 

reviewed all available literature, quantified the values and analysed the most vulnerable areas in the cave, aiming to 

propose specific measures to mitigate the threats's effects. We found that the human pressure on geo- and biodiversity 

has two main impacts: inside the cave, as a result of tourist visitation, and outside due to industrial development. Inside 

the cave a particular attention was paid to: i) the infrastructure to support tourist activities (artificial lighting, paths, 

platforms); ii) the influence of the presence of large groups of people on the abiotic elements of the cave, such as 

temperature, humidity, carbon dioxide, and substrate (rock); iii) visitors as carriers of undesirable elements and bacteria 

on shoes and clothes; iv) the risk of vandalism, in the form of an unauthorized collection of samples and graffiti attempts. 

At the surface we identified the quarrying near the cave with all the ensuing domestic, urban wastewater, pollution, and 

vibration. Some actions can be proposed to improve the management of the cave: i) continuous monitoring of the cave 

atmosphere, namely the temperature, humidity, and CO2 and their direct relation with visitation rate; ii) introduction of 

special prohibitions on the conduct of any industrial activity near the cave. Cave management regimes require the 

development of new paradigms being the primary purpose the preservation of the cave’s original state. 
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P077: Caves matter for carbon cycling: similar early-stage decomposition but different 
drivers between surface and caves along an altitudinal gradient 
Kasun H. Bodawatta1, Nynne Ravn1, Pedro Oromí2, José Luis Martin Esquivel3, Anders Michelsen4, Michel Poulsen4, 

Knud Andreas Jønsson1, Ana Sofia Reboleira1,5 
(1) Natural History Museum of Denmark, University of Copenhagen, Universitetsparken 15, 2100 Copenhagen, Denmark; (2)  Dept. of Animal Biology, Edaphology and Geology, 

University of La Laguna, Tenerife, Spain 3 Parque Nacional del Teide, Tenerife, Spain; (4) Department of Biology, University of Copenhagen, Universitetsparken, 2100 
Copenhagen, Denmark; (5) Centre for Ecology, Evolution and Environmental Changes (cE3c), and Departamento de Biologia Animal, Faculdade de Ciências, Universidade de 
Lisboa, Lisbon, Portugal 
 

Decomposition of plant litter is a major contributor to ecosystems respiration, determining the net carbon emission from 

ecosystems and rates of nutrient cycling. Our current understanding of decomposition is highly skewed toward surface 

ecosystems and limited in subterranean habitats, such as caves, ignoring the contribution of these habitats to global 

carbon cycling. To fill this gap, here we studied the early-stage decomposition parameters and the influence of abiotic and 

microbial drivers on decomposition in surface and cave ecosystems along an altitudinal gradient, spanning from 65 to 

2,300 m a.s.l, in the island of Tenerife. Our results show comparable decomposition rates (k - short-term carbon cycling) 

and stabilizing factors (S - long term carbon storage) in surface and cave ecosystems, with contrasting drivers. However, 

the levels of these decomposition parameters between the two habitats varies along the altitudinal gradient. 

Decomposition parameters were influenced by different drivers between the two habitats. We observed a mid-elevational 

trend in k in surface habitats, that was governed by soil water, nutrient availability and surface-specific bacterial taxa along 

with moderate temperatures. In caves we did not observe elevational trends of decomposition parameters, nor influences 

of abiotic parameters and bacterial communities on k. However, higher levels of S in caves were associated with reduced 

water availability, increased soil organic matter and cave-specific bacterial taxa. Overall, results indicate that cave 

ecosystems that extend globally have significant contributions to the carbon emission and cycling, and our current insights 

of carbon cycling based on surface habitats are underestimating global net carbon budgets. Moreover, disentangling the 

role of environmental variables affecting decomposition in cave ecosystems is key to fully characterize roles of caves on 

global nutrient cycling and to disentangle how fundamental ecosystem processes will be affected by ever increasing 

anthropogenic pressures. 

 
 
P078: Thermal regime of caves across biomes and how it may influence subterranean biota 

Maria João Medina1, Špela Borko2, Pedro Oromí3, Jose L. Martín4, Simona Prevorčnik2, Stein-Erik Lauritzen5, Kenneth 

Puliafico6, Martina Pavlek7, Dragan Antić8, Alberto Sendra8, Paulo Borges9 & Ana Sofia P. S. Reboleira1,10 
(1) Centre for Ecology, Evolution and Environmental Changes (cE3c), and Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal; 
(2)  Faculty of Biology, University of Ljubljana, Večna pot 113, SI-1000, Ljubljana, Slovenia; (3) Faculty of Biology, University of La Laguna, Tenerife, Spain; (4) Parque Nacional 
del Teide, C/Dr. Sixto Perera Gonzalez, 25. La Orotava, Tenerife, Spain; (5) University of Bergen, Bergen, Norway; (6) Center for Environmental Management of Military Lands, 
Colorado State University, Guam; (7) Ruđer Bošković Institute, Zagreb, Croatia; (8) University of Belgrade, Faculty of Biology, Institute of Zoology, Belgrade, Serbia 

(9) Centre for Ecology, Evolution and Environmental Changes (cE3c)/Azorean Biodiversity Group, Faculty of Agriculture and Environment, Department of Environmental 
Sciences and Engineering, Universidade dos Açores, Angra do Heroísmo, Açores, Portugal; (10) Natural History Museum of Denmark, University of Copenhagen, 
Universitetsparken 15, 2100 Copenhagen, Denmark 
 

Caves are natural underground isolated habitats with microclimates, hosting thousands of species that have evolved to a 

specialized lifestyle with convergent traits. The environmental conditions of caves include relatively stable temperatures 

typically corresponding to the mean annual temperature for the surface at the vertical of the cave. Climate change is 

increasing the mean annual temperature for the surface globally, and according to the IPCC report of 2014, this increase 

will likely exceed 1.5oC until 2100. However, how the thermal regime of caves responds to climate change remains largely 

unknown. Subterranean biota is adapted to a small temperature variation, therefore, is expectedly vulnerable to climate 

change. Subterranean ecosystems provide multiple benefits to humans, including groundwater storage and purification. 

Thus, understanding how global warming affects all ecosystems is crucial. We recorded the temperature variation of 12 

caves and their surface, across biomes, including Mediterranean Scrub, Temperate Deciduous Forests, Boreal 

Forests/Taiga, and Tropical Dry Forests, during one year. We compared the temperature variation of caves with their 

corresponding surface, the monthly and seasonal variation, and the daily cyclicity. We found a very high correlation 
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between cave and surface for two caves, indicating strong thermal influence from the surface, and the contrary for five 

caves with negative correlations. Our results show three main thermal patterns for caves when compared to the surface, 

with marked seasonal variation. Moreover, we found 24-hours thermal cycles in some caves, which likely influence 

biorhythms. The mean surface annual temperature increase will impose an average increment below ground. This work 

gives new insights into how environmental conditions inside the caves are associated with surface phenomena, which is 

crucial to predict climate change impacts on subterranean biota. 

 
P079: Mesovoid shallow substratum (MSS) habitats: How to map potential scree slopes 
suitable for faunal communities? 
Eusébio, R.P1,  Fonseca, P.E2, Rebelo, R1, Mathias, M.L.3 & Reboleira A.S.P.S.1,4 
(1) Centre for Ecology, Evolution and Environmental Changes (cE3c), and Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal; 
(2) Instituto Dom Luiz (IDL), Faculdade de Ciências, Universidade de Lisboa, Campo Grande, 1749–016, Lisboa, Portugal; (3) Centre for Environmental and Marine Studies 
(CESAM) and Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal; (4) Natural History Museum of Denmark, University of 
Copenhagen, Universitetsparken 15, 2100 Copenhagen East, Denmark 

 

The mesovoid shallow substratum (MSS) is a type of shallow subterranean habitat, composed of a system of air-filled 

spaces between disaggregated rocky fragments. From an ecological point of view it is an important widespread habitat, 

as it can be a permanent habitat or a climatic refuge for several species. Information about the location of MSS habitats 

is scarce and the current method for locating them consists of scouting in situ visually, which is quite time consuming and 

unpractical. Therefore, we developed a method for estimating potential MSS distribution. Based on the conditions needed 

to form MSS habitats (e.g., presence of reliefs, strong lithological constrast, slope areas), we defined criteria for the 

selection of a location where colluvial MSS might occur, alongside creating a template which facilitates the search for 

these habitats in large areas, considerably narrowing down the area which investigators need to scout in situ. We selected 

the Arrábida karst massif in Portugal as study site and selected 24 potential locations, initially through satellite images 

(aerial remote detection) and then combining them with geological/geomorphological mapping information. Our results 

show that the sites which met all the criteria correspond to MSS habitats, some of them most likely being fully covered by 

vegetation, and therefore inaccessible for in situ inspection. We characterized the fauna in these MSS habitats, showing 

that they are suitable habitats for refuge for diverse animal communities. Our new method can be applied to other study 

areas with a non-karst lithology (e.g., quartzites, gneisses), expanding our current knowledge on the distribution of MSS 

habitats worldwide. 
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RS8 Oral communications  
Thursday 8th July, Room 3, 09:00h  

OC 170: Interactions among drivers of bee decline in an urban ecosystem 

Fabiana Esposito1, Timothy Weekers1, Nicolas Leclercq1, Michiel Stock2, Niels Piot3, Louis Hautier4, Gilles San Martin4, 

Guy Smagghe3, Gregor Claus3, Pieter Spanoghe3, Jean- Marc Molenberg1, Nicolas J. Vereecken1. 
(1) Agroecology Lab, Université libre de Bruxelles, Brussels, Belgium; (2) Department of data analysis and mathematical modelling, Ghent, Belgium; (3) Department of plants 

and crops, Ghent University, Ghent, Belgium; (4) Centre wallon de Recherches agronomiques, Gembloux, Belgium 
 

Urbanization is an ever-growing driver of biodiversity. Yet, due to a complex nature made of habitats mosaic and 

heterogeneous landscapes, its role in modelling bee health is often misinterpreted. Most studies investigating how 

environmental stressors in cities are affecting the multi-faceted nature of bee diversity and well-being have focused on 

separate drivers, and rarely considered multiple forces simultaneously. In this pioneering project, we used a field-realistic 

approach to assess the relative impact of multiple drivers of bee decline in an urban context. Through an innovative 

experimental design using solitary bee hotels, we collected pollen data using Osmia females as bioindicators, while also 

observing the presence of pesticides residues along an urbanization gradient in the Brussels Capital Region. The collected 

pollen showed no interactions between pesticide residues, plant richness and urbanization. However, some detected 

pesticides were supposedly forbidden from being used in the EU. Also, the parasite load found in the pollen brood cells 

decreased with urbanization, indicating that some bee diseases may be more prevalent in peripheric urban areas. Overall, 

our findings confirm that cities are a complex habitat that does not in itself constitute a decline factor for bee species. We 

also advocate for the promotion of sustainable management practices locally and better wild bee risk assessment 

regarding pesticide use in urban green spaces. 

 

 

Thursday 8th July, Room 3, 09:15h  
OC 171: Bird traits in urban land-sharing and land-sparing areas in Europe 

Lucía Izquierdo1, Mario Díaz2, Emeline Mourocq3, Yanina Benedetti4, Marja-Liisa Kaisanlahti-Jokimäki5, Jukka Jokimäki5, 
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Urbanization is one of the main current drivers of biodiversity loss. Cities have created new ecological niches that affect 

species colonization depending on their specific traits. However, cities are far from homogeneous habitats and include 

important variation within their limits. Urban areas are developed in a gradient that varies between two extreme types: 

land sharing (low density housing and small and fragmented green patches) and land sparing (high density housing and 

large and continuous green areas). Previous studies have shown that there are biodiversity differences between these 

urban development types, but there is still a lack of information about the mechanisms underlying these differences. One 

potential explanation could be that each urban development type selects for specific traits. We have explored this 

hypothesis using birds as our model system. We carried out bird censuses (point counts) during the breeding and wintering 

season of 2016 in 5 land sharing squares and 5 land sparing squares across 9 European cities. Then, we collected data 

of species-specific attributes related to their ecology, life-history and sociality from the literature. Using a landscape index 

and 15 species traits, we carried out bayesian comparative models to test which traits are associated to each urban 

development type. We found that, during the breading season, species more frequently seen in land sparing habitats have 

higher reproductive investment, are more specialists regarding their foraging substrate as well as their nesting site 

compared to species found in land sharing habitats. In contrast, our results for the wintering season showed no differences 

in any of the traits analyzed between species found in both development types. These results show that urban 
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development type could have an important role filtering species depending on their reproductive traits. Our findings could 

be important for urban ecologists and city planners aiming at creating more biodiversity-friendly cities. 
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A fundamental step to mitigate the impacts of major urban environmental challenges is to understand how they impact 

urban ecosystems and how current policies, applied across several cities, are succeeding. However, inter-city 

comparisons remain elusive for urban ecology. Thus, scientific efforts much push towards the development of universal 

ecological indicators, able to quantify these impacts on urban environments, as well as to monitor already applied 

mitigation policies efficacy. Epiphytic lichens have long been applied as ecological indicators for the effects of 

environmental changes in urban contexts. Several biodiversity-based metrics (e.g. taxonomic, functional, phylogenetic) 

have been used, helping to understand which better respond to each specific environmental driver. Their application have 

allowed to characterize the effects, at the ecosystem level, of several global change drivers (eg. air pollution, climate, 

land-use) in urban ecosystems, but have been restricted to single cities and for single environmental drivers. As so, we 

do not currently understand how they influence urban lichens biodiversity over continental gradients, where wide and 

superimposed environmental gradients act simultaneously, and thus, their use as indicators at a continental to global 

scale, is still hindered. To bridge these gaps, epiphytic lichens must be applied across multiple cities, and at a continental 

level. Our aim was thus to quantify how much variance, in several lichen metrics, is explained by broad (influencing entire 

cities) and local (influencing areas within the city) scale environmental drivers. As a result, we conducted an extensive 

sampling effort, across seven European cities (Almada, Lisbon, Zurich, Paris Antwerp, Poznan and Tartu). Epiphytic 

lichens abundance was recorded, following the European standard sampling methodology, and a total of 41 taxonomical 

and functional metrics were calculated. A wide set of broad and local scale environmental variables were also retrieved, 

and used as predictors in linear regressions to quantify the variance, in each biodiversity metric, explained by both these 

broad and local scale drivers. Broad scale drivers (air pollution and climate) explained an average of 14.4% across all 

metrics. Also, and as expected, majority of the variance (ca. 86.6%) occurred at the local scale (i.e. within cities). These 

results suggest that, although drivers working within cities are prevailing, both broad and local scale must be considered 

simultaneously if we are to use lichens as ecological indicators in cities, at continental to global scales. Furthermore, the 

prevailing effect of broad scale pollution over climate suggests that none of the metrics could be used directly to track the 

effects of climate in these continental urban gradients. Consequently, research must also focus on developing strategies 

to disentangle the effects of the prevailing environmental driver before looking at the effects of climate. 
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Food discards on landfill sites provide wildlife with valuable food subsidies worldwide, shaping the life-history of many 

species. The localised distribution of these resources attracts a large number of individuals to small areas, hence feeding 

success may depend on individual experience and ability to compete for space and acquire food. However, the 

development of foraging skills to exploit landfill food waste at the individual level remains unknown. In this study, we 

investigate individual differences in the use of landfills and foraging proficiency of the white stork (Ciconia Ciconia), a 

generalist long-lived species with social learning that has been able to take advantage of the increase in food waste 

available at landfill sites. Using GPS data from 68 adult and 67 juvenile white storks, tagged in southern Portugal between 

2018 and 2020, we assessed age differences in daily attendance and proportion of time spent in landfills, as well as 

access to food waste in a gradient of food availability at landfill sites. Through regular landfill counts and video recordings 

of 165 adults and 124 juveniles, we determine the effect of age at landfill sites on individual behaviour time budgets, 

feeding success and aggressiveness towards conspecifics. We found that the use of landfill resources is not 

homogeneous across individuals in the population. Age is decisive in determining access to food waste, suggesting 

juveniles are only able to compete for these food sources as they age. Thousands of adult birds feed daily in landfills, 

visiting them about twice as often as juveniles and spending proportionally more time there, mainly in areas with higher 

food availability. Juveniles only attend more sporadically and in very low numbers, spending more time alert and restless 

in adjacent areas. As a result, adults show a more effective foraging specialization, focusing on the areas with higher food 

availability for foraging and obtaining up to four times more food than juveniles, while having higher levels of 

aggressiveness to assure it. Overall, juveniles are less proficient and outcompeted in accessing and exploiting landfills, 

suggesting that the use of these new food sources may be mediated by age-related foraging skills and experience. So, 

landfills could be acting in the ontogeny of foraging processes, by promoting changes in food competition. Ultimately, the 

individual foraging strategy developed in early-life may be affecting community structure and population viability of species 

that rely heavily on food waste. 
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Rivers provide keystone ecosystem services to humanity, including water purification, food provisioning, flood control, and 

temperature alleviation. It is no coincidence that human civilization has evolved along rivers and the first cities have been 

built along their banks. Millennia of exploitation have resulted in an overall river ecosystem degradation that threatens 

ecosystem services. Some crucial services, such as water purification and food provisioning, are sustained by river 

metabolism, which comprises important ecosystem processes such as community respiration and gross primary 

production. Such processes mostly take place on river sediments, where a multitude of microorganisms live embedded 

in the so-called biofilms, driving river nutrient and carbon cycles. In this framework, the URBIFUN (Urbanization effects 

on the relationship between microbial diversity and ecosystem functioning) project was conceived to quantify the effects 

of urbanization on river ecosystems. URBIFUN is a collaborative project that has gathered a consortium of 85 researchers 

from seven European countries. In spring 2021, URBIFUN participants sampled 47 rivers, located over a continental-to-

Mediterranean gradient, and spanning from control sites (i.e., 0% of urban land-cover) to highly urbanized sites 

(Continental climate, 63%; Mediterranean climate, 84%), to investigate how diffuse pollution from urban origin regulates 

biofilm metabolism (i.e., community respiration (CR), gross primary production (GPP), and net metabolism (i.e., CR + 

GPP)). For each stream, 10 replicates of streambed sediment were collected and incubated in-situ to measure CR and 

NM, and microbial biomass was quantified. PCA analysis revealed differences between the metabolism of Mediterranean 

and continental rivers. The net metabolism of both Mediterranean and continental rivers responded negatively to 
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increasing urban pressure, but the impact on Mediterranean rivers was stronger (R2 = -55%) compared to continental 

rivers (R2 = -15%). The results obtained here open the path towards revealing the impacts of diffuse urban pollution on 

autotrophic and heterotrophic river processes, and can be of great significance to guide future conservation policies and 

counteract the increasing pressures undergone by rivers in urban ecosystems. 
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The global trend of urbanization is creating novel challenges for many animal species. Studies investigating behavioral 

differences between rural and urban populations often report a general increase in risk-taking behaviors in urban 

populations. According to the most common energy management model (the performance model), behaviors that increase 

access to resources, such as aggression and boldness, and behaviors that consume net energy, like locomotion and 

stress responses, are both positively correlated to resting metabolic rate (RMR). Thus, we expect urban populations to 

not only exhibit a higher level of risk- taking behavior but also a higher RMR. However, these interactions remain poorly 

investigated. Our main goal was to analyze the relationship between RMR and risk- taking behaviors in the greater white-

toothed shrew (Crocidura russula) in rural versus urban populations. Trapped shrews were brought to captivity where we 

measured RMR, boldness, and exploration rate three times in each individual. Our findings revealed that urban shrews 

were indeed bolder and more exploratory, but contrary to our expectations, their RMR was lower than that of rural shrews. 

This is likely explained by differences in the environmental conditions of these two habitats, such as higher ambient 

temperatures and/ or lower prey availability in cities. When looking at each population separately, this relationship 

remained similar: urban shrews with a higher RMR were less bold, and rural shrews with a higher RMR showed a lower 

exploration rate. We conclude that the energetic strategy of C. russula is dependent on the environmental and 

observational context and cannot be explained by the performance model. 
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Urban areas are undergoing an expansion throughout the world, and questions about the impacts on biodiversity have 

been raised. Nowadays, herbicides based on synthetic chemicals, which are extremely hazardous both to public health 

and the environment, are often used to control urban weeds. Even though their use is needed, public concern has been 

increasing as the most frequent and closest contact between people and chemical products occurs in urban areas. In 

addition, legislation concerning the use of chemical substances has become more constricting. Therefore, it urges to find 

alternative sustainable solutions which are currently lacking in the market. For this purpose, several studies are focusing 

on natural herbicides based on plants. This study aimed to assess the herbicidal potential of aqueous extracts from 

phytotoxic plants (dried Acacia dealbata bark and fresh Oxalis pes-caprae) and from an agri-food waste (spent coffee 

grounds) on the urban weeds Dittrichia viscosa, Achillea ageratum, and Conyza canadensis. In vitro and pot assays were 

performed to test the effect of the extracts on seed germination and plant growth. Results showed that Oxalis pes- caprae 

and Acacia dealbata bark extracts were the most effective at reducing seedling growth and development, mainly affecting 
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germination and radicle length. Results depended on weed species and extract concentration. Soil tended to neutralize 

the herbicide effect of the extracts. Therefore, our study reinforces the need to carry out studies under conditions as close 

as possible to the natural ones. Based on our results, additional studies should be conducted to understand better the 

potential of Oxalis pes-caprae and Acacia dealbata bark extracts as selective preemergence bioherbicides. 

This work was funded by the Portuguese Foundation for Science and Technology – FCT/MEC through national funds and 

co-funding from the European Fund for Regional Development (ERDF), within the PT2020 Partnership Agreement, and 

COMPETE 2020, within the project UID/BIA/04004/2019. PL was supported by FCT and the European Social Fund (Grant 

SFRH/BPD/88504/2012 and Contract IT057-18-7248) and M.C.D. (SFRH/BPD/100865/2014). P.C. contributed to the 

paper in the scope of the CULTIVAR project (CENTRO-01-0145-FEDER- 000020), co-financed by the Regional 

Operational Programme Centro 2020, Portugal 2020, and the European Union (ERDF). 
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Expansion of cities may increase nitrogen concentrations in urban wastewater (UW), hinder their elimination and 

consequently, affect municipal aquatic ecosystems. BF- MBR technology is mainly based on the conventional activated 

sludge concept to UW treatment, combined with support material (i.e. biofilm) and ultrafiltration (UF) submerged polymeric 

membranes. In BF-MBR, nitrogen removal might be realized by Simultaneous Nitrification and Denitrification (SND) (i.e. 

conversion of the ammonium ion to nitrogen gas in a single bioreactor). Membrane fouling (caused by organic and 

inorganic substances in mixed liquor) is the main variable to control. Dissolved oxygen (DO) concentration is an important 

factor that influences these processes (i.e. membrane fouling and SND). The objective of this study was to evaluate fouling 

of membranes and nitrogen removal via SND in a BF-MBR to UW treatment with different DO concentration. The pilot 

reactor was constructed in acrylic with a useful volume of 156 L, and a UF membrane module with 17 flat plates separated 

in 0.1 μm, and was operated at the Centro Internacional de Referência em Reuso de Água (University of São Paulo, 

CIRRA-USP). The DO concentrations were 2,3 (Phase I) and 0,9 mgO2/L (Phase II). UW used was from the student 

residence and restaurant at USP. The values of pH (6,7 - 7,3), temperature (T), potential redox (ORP), DO, flow rate (Q) 

(20 - 25 L h-1) and transmembrane pressure (TMP), were monitored and controlled by sensors. Two air diffusers were 

installed to maintain the DO levels (10 L min -1) and cleaning of the membranes (15 L min- 1). Physicochemical parameters 

(COD, BOD5, N and P), and composition, and quantities of bound and soluble Extracellular Polymeric Substances (EPS) 

(i.e. carbohydrate and protein) were measured. In Phase I, removal rates of COD, BOD5, NH4-N, Total Phosphorus (TP) 

and Total Nitrogen (TN) were 96%, 96%, 89%, 30% and 33% respectively, slightly lower than the corresponding values 

of 97% (COD), 99%(BOD5), 90% (NH4-N), 37% (TP) and significantly (p < 0.05) lower to TN (74%) in Phase II. Turbidity 

removal was 99% in both phases. In Phase I, according to the values of DO and ORP, nitrification was better than 

denitrification. In Phase II, denitrification and SND was realized. Bound EPS showed the highest resistance in both 

phases, but in phase II, the resistance attributed to soluble EPS increased greatly. Total filtration resistance membrane 

was 3,2*10^12 (phase I) and 2,1*10^12 m-1 (Phase II). Significant increase (p < 0.05) in the soluble EPS (protein 

concentration) was found due to dissolved oxygen concentration reduction. Overall, our results show that low DO 

concentrations do not significantly increase fouling membranes and improve the SND processes to organic matter 

elimination and nitrogen conversion. We suggested that increase in soluble and bound EPS, especially protein 

concentration, when the DO level is low should be studied further to improve membrane operation. 
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RS8 Posters 
Poster sessions - Rectory Hall  

Wednesday - Friday, 6th - 8th July  
10:00h-10:30h, 16:15h-17:00h  

 
P080: Urban permaculture labs at universities: The HortUA case 

Janaina Barbosa1, José Martins2, Fernanda Almeida3, Leandro Sá3, Armando Cruz3, Inês Domingues4, Ricardo 

Carvalho5 
(1) Research Institute for Design, Media and Culture, University of Aveiro, Aveiro, Portugal; (2) Research Unit on Governance, Competitiveness and Public Policies, University 
of Aveiro, Aveiro, Portugal; (3) Department of Biology, University of Aveiro, Aveiro, Portugal; (4) Centre for Environmental and Marine Studies & Department of Biology, University 
of Aveiro, Aveiro, Portugal; (5) Centre for Environmental and Marine Studies & Department of Environment and Planning, University of Aveiro, Aveiro, Portugal 
 

Globally, permaculture labs have become relevant instruments for sustainable transitions. Since 2010, permaculture 

initiatives have emerged rapidly across Portugal as effective tools for ecosystem regeneration. The University of Aveiro 

(UA) is among the first Portuguese universities to implement a permaculture lab on campus. This work aims to 

characterize HortUA – Sustainability Living Lab at the UA, describing its environmental and social performance in 

enhancing urban transitions and research and development (R&D). HortUA was initially developed between 2009 and 

2012 through a cooperation between the NGO, Engineering for Development and the UA. This pioneering initiative 

involved over 100 people from both the academic and local community in its implementation in a 3500 m2 plot. The 

permaculture design was conducted by university students with teachers from over 10 different departments and external 

consultants from the national permaculture community. Beyond the introduction of horticultural beds and composting 

systems, a lake for water retention, low-cost solar technologies and a bioconstruction introduced in the garden. Several 

academic theses resulted from the project, including internships in ecobuilding, urban gardens and low cost energy 

technologies. In 2012, the HortUA team organized the first permaculture design course (PDC) in the academic context. 

Considering the volatile nature of academic based volunteering work and institutional frameworks, HortUA was interrupted 

for 6 years, but the collective knowledge gained allowed the capacity building of participants to replicate permaculture 

experiences nationally and internationally. Some members became permaculture teachers, and others are today applying 

permaculture principles in their lives. As some previous members are today researchers and teachers at the UA, the 

project was re-established in 2019 in another 2000 m2 plot at the campus. HortUA 2.0 emerged in a new social and 

economic context aligned with the sustainability strategy of the UA. Learning from previous errors, sociocracy principles 

were applied to re-design the space, envisioning more durable and empowering experiences to the local community. In 

HortUA 2.0, permaculture elements are being established on a workshop basis under the guidance of experts in key areas 

such as composting, community governance, agroforestry and urban regeneration. In 2021, the HortUA collective won 

the Participatory Budget of the Municipality of Aveiro, with the community composting project Ciclocompost, which intends 

to generate environmental awareness through the development of a low carbon circular system for the collection and 

treatment of domestic biowaste. Despite the strengths of academic permaculture labs to enhance urban ecology R&D, its 

maintenance presents socio-economic challenges. Therefore, more R&D on permaculture labs in higher education is 

needed to integrate permaculture knowledge in educational programs. 
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P081: Is the location of the sample site a factor for microplastics presence in cases of 
Trichoptera? Tea river study. 
Romina Álvarez Troncoso1, David Gutiérrez1, Iria Villar1, Salustiano Mato1, Benedicto Soto2, and Josefina Garrido1 
(1)  Departament of Ecology and Animal Biology, University of Vigo. 16200-Vigo, Spain; (2) Department of Plant Biology and Soil Science, University of Vigo, 16110 Vigo, Spain. 

 

Since 2020, we have been characterizing two small urban rivers in NW Spain, Lagares and Gafos, trying to find 

microplastics (plastic particles < 5 mm) and in 2021 we decided to add another river to the study: Tea River, less populated 

and with settlements more fragmented and apparently less industrial and with more forest and landscape in the basin 

area. In 2020, we found the presence of interactions between animals and plastics, we found that caddisfly larvae used 

microplastics of different shapes (spheres, films, fragments, fibres) and polymer types as case building material, using a 

red polyethylene and a red polyester urethane microplastic fragment in caddisfly cases. We verified polymer types using 

state-of-the-art Fourier-transform-infrared spectroscopy (FTIR). These findings from the rivers show that plastic in 

caddisfly cases is not a local phenomenon. We founded in other areas also (Italy, Germany, etc) and also in 2021 in the 

same rivers (Gafos, Lagares and Tea). We decided to study this additional river, Tea River, to check if there is a clear 

connection among the presence of MPs in caddisfly cases according to the abundance of the MPs, or maybe there are 

other factors. Since plastics can leach toxic additives, organisms using (micro)plastics for their cases could be exposed 

to harmful substances. We would like to analyse how is the effect of the settlements over the water quality and in the 

future, how these particles as priority substances included in the plastic found in freshwater might have toxicity or other 

potential effects over the aquatic fauna. 
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RS9 Oral communications  
Thursday 7th July, Room 4, 09:00h  

OC 178: Anaerobic mercury methylators inhabit sinking particles of oxic water columns 
Eric Capo1, Claudia Cosio2, Elena Gascón Díez3 , Jean-Luc Loizeau3, Elsa Mendes1, Thierry Adatte5, Andrea G. Bravo1, 
(1)  Departament de Biologia Marina i Oceanografia, Institut de Ciències del Mar, CSIC, Pg Marítim de la Barceloneta 37-49, 08003 (Spain); (2)  Université de Reims Champagne-

Ardenne, UMR-I 02 INERIS-URCA-ULH SEBIO, Reims, France; (3)  Department F.-A. Forel for Environmental and Aquatic Sciences, and Institute for Environmental Sciences, 
University of Geneva, Geneva 1205 (Switzerland); (4) Faculty of Geosciences and Environment, University of Lausanne. 
 

Increased concentration of mercury, particularly methylmercury, in the environment is a worldwide concern because of its 

toxicity in severely exposed humans. Although the formation of methylmercury in oxic water columns has been previously 

suggested, there is no evidence of the presence of microorganisms able to perform this process, using the hgcAB gene 

pair, in such environments. Here we show the prevalence of hgc+ microorganisms in sinking particles of the oxic water 

column of Lake Geneva (Switzerland and France) and its anoxic bottom sediments. Sinking particles found in oxic waters 

exhibited relatively high proportion of hgc genes taxonomically assigned to Firmicutes. In contrast hgc+ of Nitrospirae, 

Chloroflexota and PVC superphylum were prevalent in anoxic sediment while hgc+ Desulfobacterota were found in both 

environments. Altogether, the description of the diversity of putative mercury methylators in the oxic water column and 

anoxic sediments of Lake Geneva highlight that both environments have capability for Hg methylation expanding our 

understanding of environmental factors triggering MeHg formation in aquatic environments and at a global scale. 

 

 

Thursday 7th July, Room 4, 09:15h  
OC 179: Influence of submarine groundwater discharge in total mercury and 
methylmercury concentrations in the Mar Menor coastal lagoon 
Montero-Curiel M.1, Romano-Gude D.1, Ruiz-González C.1, Torres-Rodriguez N.2, Dufour A.2, Rodellas V.3, 

Rodriguez-Puig J.3, Dordal J.1, Alorda-Kleinglass A.3, Alorda-Montiel I.3, Diego-Feliu M.3, Gilabert J.4, García-Orellana 

J.3, Sebastián M.1, Heimbürguer-Boavida L.E.2, Bravo A.G.1 
(1) Institut de Ciències del Mar (ICM-CSIC), Barcelona, Spain; (2) CNRS/INSU, Aix-Marseille Université, Mediterranean Institute of Oceanography (MIO), Marseille, France; (3) 
Universitat Autònoma de Barcelona, Bellaterra, Spain; (4) Universidad Politécnica de Cartagena, Cartagena, Spain. 

 

During the past two centuries, mercury (Hg) levels have more than doubled in both terrestrial and aquatic environments 

due to anthropogenic activities. Millions of people can be negatively affected by Hg exposure via fish consumption, 

specifically in its main organic form, methylmercury (MeHg), a neurotoxic compound that bioaccumulates in food webs. 

Despite global initiatives to reduce Hg levels, major knowledge gaps remain with respect to Hg sources to the ocean and 

the biological processes implied in the marine cycle of Hg. Submarine groundwater discharge (SGD) might be an 

extremely important, yet barely explored, source of Hg to the ocean. In fact, global SGD water fluxes to the ocean have 

been estimated to be 3 to 4 times greater than riverine fluxes, but little is known about SGD-associated Hg fluxes. Within 

this context, the Mar Menor (Murcia, Spain) is an extremely interesting study site, as it is highly influenced by nearby 

urban areas and diverse anthropogenic activities, including mining and agriculture. The aim of this study was to evaluate 

the role of SGD as a source of Hg and MeHg in the Mar Menor. For this purpose, Hg and MeHg concentrations were 

quantified across the entire lagoon in two occasions (summer and winter), as well as in the catchment coastal porewaters, 

groundwater wells and rivers. Our results show that SGD are a significant source of both inorganic Hg and MeHg to the 

Mar Menor in both summer and winter. Moreover, SGD influenced by agricultural activities had higher total Hg 

concentrations than those influenced by urban and mining activities. While MeHg concentrations were significantly higher 

during summer compared to winter, probably due to higher microbial activity, total Hg concentrations did not vary with 

seasons. Our results indicate that SGD could be a potential source of Hg to the ocean and that coastal aquifers could 

provide geochemical conditions prone to MeHg formation at coastal areas, particularly in polluted areas such as the Mar 

Menor. Due to the negative impacts on the environment and public health associated to increased MeHg concentrations 

in marine ecosystems, more research should be done to clarify the real impact of SGD in this process 



 

 

155 

155 

Thursday 7th July, Room 4, 09:30h  
OC 180: Anatomical distribution of tetrodotoxin (TTX) in Trumpet Shell Charonia lampas  
Sandra Lage1, Inês I. Afonso1, Pedro Reis Costa1,2, Adelino V. M. Canário1, José P. Da Silva1 
(1) Centre of Marine Sciences (CCMAR/CIMAR LA), University of Algarve, Campus de Gambelas, 8005-139 Faro, Portugal; (2) Portuguese Institute for the Sea and Atmosphere 

(IPMA), Av. Brasília, 1449- 006 Lisbon, Portugal 
 

Tetrodotoxin (TTX) is a naturally occurring neurotoxin responsible for human intoxication cases, sometimes lethal, and 

historically associated with the consumption of pufferfish from tropical waters. Nevertheless, since 2007 TTX has been 

detected in marine bivalves and gastropods from European waters. As TTX is currently not regulated or monitored at the 

European Union level, there is a need for a thorough assessment of the public health risks associated with its presence 

in commercial seafood species. The anatomical distribution of TTX was studied in three specimens of gastropod Trumpet 

Shell Charonia lampas bought in a market in south Portugal. Samples were analysed with ultra- high performance liquid 

chromatography coupled to tandem mass spectrometry (UHPLC-MS/MS) using multiple reaction monitoring (MRM) and 

full-scan modes. TTX was consistently detected in 8 out of the 12 organs analysed, of one specimen. In the other two 

specimens, TTX was either detected in 4 digestive system organs or just in the intestine. TTX was not detected in the 

mouth/proboscis, salivary glands, foot muscle, and mantle of any C. lampas specimen. Therefore, consumption of foot 

muscle and mantle of C. lampas may not entail a risk to consumers, however inaccurate evisceration or consumption of 

the whole soft body may represent a food safety risk. Moreover, the high TTX concentration variability among C. lampas 

specimens requires further evaluation. 

 

 

Thursday 7th July, Room 4, 09:45h  
OC 181: Olive mill wastewaters in Northeastern Portugal: Preliminary results on toxicity 
assessment tests and environmental impacts on aquatic ecosystems. 
Silvana Costa1, Zulimar Hernandéz1, Conceição Fernandes2, Fernando Miranda2, Fernando Teixeira3, Aya Zidouh3, 

Amílcar Teixeira2 
(1)  MORE – Laboratório Colaborativo Montanhas de Investigação – Associação (Bragança, Portugal); (2) CIMO - Centro de Investigação de Montanha (Mountain Research 
Center)- Polytechnic Institute of Bragança (Bragança, Portugal); (3) Polytechnic Institute of Bragança (Bragança, Portugal).  
 

Portugal is amongst the main olive oil producers worldwide, where Trás- os-Montes e Alto Douro region is the second 

national producer. Region’s agriculture is typically biologic, small-scale, without drip irrigation and hardly automatized. 

The last two decades were marked by the technological transition in the olive mills, switching from three-phase into two-

phase technology in the olive oil extraction processes creating a mixed solid–liquid, called olive pomace (>75% wet). 

Currently, almost all olive pomace generated in this region is processed in a single outdated industry for the extraction of 

oil for further refining, sold as edible oil. From this second extraction, waste waters are produced olive mill wastewaters 

(OMWW) which are stored in high volume and open-air tanks subjected to a primary treatment (sedimentation tanks). 

Although it is known that olive pomace is phytotoxic due to its high organic load, scarce information is yet available on the 

impacts of OMWW on the ecological integrity of aquatic ecosystems. Considering that Portugal registers an annual 

generation of 600.000t of olive pomace, from which 80.000t are produced in Northeastern region, it is fundamental to 

understand and evaluate the potential environmental impacts and hazard. Additionally, these industries often pump water 

from near streams for machinery refrigeration, facilitating leakages occurrences and consequential ecosystems 

contamination. Therefore, on behalf of the project BagaÇo+Valor (FEDER-072124), eight sites along Tua River (Douro 

basin) and tributaries were seasonally monitored for a year (2021-2022), following standardized procedures defined by 

the Water Framework Directive. Environmental data was registered, considering water physicochemical (common metrics 

and specific pollutants), hydromorphological (River Habitat Survey) and biological (fish and invertebrates) elements. 

Moreover, to understand the toxicant role of OMWW, Artemia spp., chosen as bioindicator organism, was exposed for 24 

hours to a range of concentrations (0.0250-6.8 %OMWW) and the lethal doses to 50% of the population was determined 

(24h DL50). When comparing the obtained results, sites located downstream of oil extraction industries showed a 

significant decrease on the water quality (e.g. higher values of BDO and particularly of phenols) and aquatic habitats (e.g. 
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anoxic sediments). Several ecological metrics (e.g. taxonomic richness, EPT taxa, Shannon-Wiener H’, invertebrate IptIN 

and fish F-IBIP indexes), and multivariate analyses detected the ecological impact of the pollutant effluent. Additionally, 

the conducted 24h DL50 assays, revealed that the doses required to cause the death, of at least 50% of the tested 

population, is comprehended between 0.8% and 1.6% of OMWW. These results, although preliminary, confirm the high 

toxicity of this agro-industrial residue and demand further investigation on OMWW problematic as well as new alternatives 

and management strategies. 

 

 

Thursday 7th July, Room 4, 10:30h  

OC 182: Organophosphate pesticides in freshwaters: Chlorpyrifos study case on 
Chironomus riparius sub-organismal response 

Ana-Belén Muñiz González1,3, Valeria Lencioni2, José-Luis Martínez-Guitarte1 
(1) Biology & Toxicology Group, Department of Mathematical and Fluid Physics, UNED, Madrid, Spain; (2) Department of Invertebrate Zoology and Hydrobiology, MUSE-Museo 
delle Scienze, Corso del Lavoro e della Scienza 3, I-38122, Trento, Italy; (3) Department of Environment and CESAM, University of Aveiro, Aveiro, Portugal 
 

Organophosphate pesticides (OPPs) have gained worldwide use (40% of current market sales), replacing organochlorines 

due to their lower persistence in the environment. However, OPPs can easily enter freshwaters, becoming a risk factor 

for aquatic organisms. Chlorpyrifos (CPF), an OPPs insecticide, has been employed for crop protection in Europe, most 

notably in Italy, resulting in an increased presence in surface waters along the countryside (0.12-15.38 ng/L). Harmful 

CPF effects have been widely documented, with EPA banning its use in August 2021. Nonetheless, as a semi- persistent 

pollutant, it will continue to be present for years, with still poorly known effects on wild populations. The present work 

aimed to evaluate the CPF effects at the molecular level on Chironomus riparius (Diptera Chironomidae) larvae collected 

in the sediments of the Rio Gola stream (32T 664117 5100540 UTM, October 2020, NE-Italy). The larvae were exposed 

at 0.011 μg/L, 0.11 μg/L and 1.1 μg/L for 24 and 72 h, in controlled laboratory conditions (8 light:16 dark hours; 20 °C). 

The sub-organismal response was evaluated using an array (42 genes) designed specifically for this species, by Real-

Time PCR. A differential response was observed between the two time points. After 24h, Dis and NHR38 (endocrine 

system); GSTo1 (detoxification response); Proph (immune system); XRCC1 (DNA repair), and LIP (lipid metabolism) were 

altered. At 72h, a significant response was detected mainly on the endocrine system (JHAMT, Dis, NHR38, NHR96, and 

FKBP39), detoxification processes (Cyp4c1, Cyp12a1, GSTd6), and even on stress response (hsp70). The inhibition of 

hormone (20-E and JH) synthesis is evidence of the CPF endocrine disruptor capacity. Moreover, phase II modulation 

(GST) supports the role of CPF as an oxidative compound, confirmed by the immune system activation, strongly related 

to ROS release. Changes in lipid catabolism and metabolism could limit insect functions (i.e., reproduction) due to their 

role as an essential energy source. Also, DNA damage appeared to be drastic at 72h along with apoptosis activation 

(Decay). Finally, the stress response could indicate defective protein folding. Our findings confirm the risks of CPF 

presence at environmentally relevant concentrations, affecting the metabolism and survival of aquatic organisms. The 

differences in expression observed between 24 and 72h reinforce the importance of observation of molecular modulation 

in organisms such as C. riparius, with short life cycles. In addition, the molecular biomarkers employed, allow the 

observation of short-term responses, which is a clear advantage over chronic exposure tests, as it prevents the induction 

of further damage at both the organism or population level. 
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Thursday 7th July, Room 4, 10:45h  
OC 183: Toxicity assessment of acetamiprid and EPIK SG® to different trophic-level 
freshwater species 

Nuno Faria da Costa1,2, Miguel Oliveira1,2, Ruth Pereira3 and Isabel Lopes1,2.  
 (1) University of Aveiro, Campus Universitário de Santiago, Aveiro, Portugal; (2) CESAM - Centre of Environmental and Marine Studies, Aveiro, Portugal; (3) Investigation 

Centre in Sustainable Agrifood Production (GreenUPorto) and Department of Biology, Faculty of Sciences, University of Porto, Porto, Portugal. 
 

Neonicotinoids are broad spectrum systemic insecticides, used in key consumable crops, that are under scrutiny by the 

EU regulation for reported toxic effects to terrestrial and aquatic compartments. Acetamiprid is a chlorinated nicotine 

insecticide, mostly used for control of Lepidoptera and Hemiptera pests, that has recently entered the EU watch list as a 

substance to be monitored (2018/840/ EC). The transformation of acetamiprid produces metabolites that can exhibit 

moderate to very high persistency in soil, high mobility in groundwater and high water-solubility. In addition to the active 

ingredients, insecticides used in agricultural production contain several additives, solvents and excipients that are listed 

as inert but can exhibit relevant toxicological properties. The main objective of this work was to assess the toxicity of 

acetamiprid as an active ingredient (a.i.) (96% purity) and its commercial formulation EPIK SG® (20% p/p a.i.) to 

freshwater non-target organisms of different trophic levels. Worst-case scenarios of toxic exposure were evaluated, by 

performing short-term toxicity assays with primary producers (Raphidocelis subcapitata, 72h-growth inhibition assay), 

primary (Daphnia magna, 48h immobilization assay) and secondary (Hydra viridissima, 96h mortality and malformation 

assay, and Xenopus laevis, Pelophylax perezi, 96h FETAX assay) consumers. Mortality and sublethal endpoints [yield, 

population growth rate, developmental malformations, total body length (TBL), total body weight (TBW)] were evaluated 

and concentrations causing 20 and 50% of lethal (LCx) and sublethal effects (ECx) were estimated. For EPIK SG® the 

LC50 values ranged from 106.3 mg/L (Hydra viridissima) to 446.4 mg/L (Xenopus laevis embryos), while for the a.i. the 

LC50 values ranged from 153.9 mg/L (Xenopus laevis embryos) to 359.5 mg/L (Daphnia magna). Primary producers were 

the less sensitive species to EPIK SG® and acetamiprid (EC50, EPIKSG®=2541mg/L, EC50, a.i.=772.9mg/L for R. 

subcapitata growth rate). H. viridissima revealed the highest sensitivity to EPIK SG® (LC50 = 106.3 mg/L) and X. laevis 

tadpoles to acetamiprid, with significant effects in body weight (EC50, TBW = 35.7 mg/L). Overall, EPIK SG® was the 

most toxic compound to studied freshwater species, showing that formulation additives could exhibit a higher toxicity by 

themselves and/or enhance the toxicity of active ingredients. These findings prove the necessity to invest in alternative 

models of conventional formulas, minimizing the toxicity and persistence in the environment, thus contributing to 

agricultural sustainability. 

 

 
Thursday 7th July, Room 4, 11:00h  

OC 184: Intraspecific variability in herbivore response to elemental defences is caused by 
the metal itself 
Diogo P. Godinho1, Cristina Branquinho1,2 and Sara Magalhães1,3 
(1) Centre for Ecology, Evolution and Environmental Changes (cE3c), Faculdade de Ciências da Universidade de Lisboa, Edificio C2, 3o Piso Campo Grande, 1749-016 Lisboa, 
Portugal; (2) Departamento de Biologia Vegetal, Faculdade de Ciências da Universidade de Lisboa, Portugal; (3) Departamento de Biologia Animal, Faculdade de Ciências da 

Universidade de Lisboa, Portugal 
 

Some plants are able to accumulate on their leaves metals taken from the soil, using this as a defence against herbivorous 

arthropods. However, herbivore response to metal accumulation in plants is known to be variable. While some species 

and taxonomic groups are less affected than others, hormetic effects have also been observed in spider-mites, 

herbivorous crop pests. Still, knowledge on the range and causes of intraspecific variation in the response of herbivores 

to metal accumulation is lacking. Here, using two species of spider-mites, Tetranychus urticae and T. evansi, we tested 

the variation of 17 populations in response to cadmium-accumulating tomato plants and the drivers of such variation. We 

observed a non-linear, hormetic response of mites to plants with cadmium in some, but not all, populations. The same 

pattern was recaptured in artificial diets with different concentrations of cadmium but not in artificial diets with sugars, 

which change in the plant in response to cadmium. This indicates that herbivores on metal-accumulating plants respond 
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to metals, not to the variations in leaf carbohydrates. Therefore, metals exert different effects on herbivores according to 

the amount accumulated, but independently of other plant traits. This knowledge is key to the understanding of the 

mechanisms underlying herbivore responses to metal-based plant defences and to pesticides containing heavy metals. 

Additionally, our findings draw attention to the need of considering intraspecific variation and non-linearities when studying 

the effects of metals and other contaminants on herbivorous arthropods. 

 
 

Thursday 7th July, Room 4, 11:15h  

OC 185: Effects and mechanisms of emergent contaminants in freshwater biota 
Fernanda Cássio1,2, Arunava Pradhan1,2, Diana Barros1,2, Daniela Batista1,2, Cláudia Pascoal1,2 
(1) Centre of Molecular and Environmental Biology (CBMA), Department of Biology, University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal; (2) Institute of Science 
and Innovation for Bio-sustainability (IB-S), University of Minho, Campus de Gualtar, 4710-057 Braga, Portugal. 
 

Freshwater ecosystems are subjected to extensive pollution by emergent contaminants, including metal nanoparticles 

and plastics, and they are the direct link between these compounds in wastes and marine ecosystems. In low order 

streams, plant litter decomposition is driven by microbial decomposers, mainly fungi and bacteria, and invertebrate 

detritivores. This ecological process and the associated biota are sensitive to water quality. Here, we will provide evidence 

of the impacts of metal nanoparticles, microplastics and (macro)plastic bags on microbial decomposers and invertebrate 

shredders in streams. We will also show the molecular and cellular responses of organisms to exposure to these 

contaminants alone and in combination. Using omics approaches and environmentally realistic concentrations of metal 

nanoparticles and metal ions, we found that the mechanisms of toxicity of these contaminants were different because 

distinct profiles of protein and gene expression were unveiled in aquatic microbes. In addition, gene ontology enrichment 

analysis further unravelled the biological processes associated with different adaptive responses in the metabolic, 

energetic and stress pathways, which allowed discerning the effects of metal nanoparticles from those of metal ions. In 

addition, our studies clearly demonstrated that (micro- and macro-) plastics can have direct effects on stream-dwelling 

microbial decomposers and indirect effects on higher trophic levels (shredders), highlighting that trophic transfer is a route 

of plastic exposure. 

 
 

Thursday 7th July, Room 4, 15:15h  
OC 186: Impacts of nanoplastics on leaf litter decomposition 
Sahadevan Seena1, Juliana Barros1, Santosh Kumar2, Diana Graça1, Julien Cornut1,3 
(1) Marine and Environmental Sciences Centre (MARE), Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, Coimbra 3000-456, Portugal; (2) 
Division of Chemical Engineering, Konkuk University, Seoul 05029, South Korea; (3) Laboratory of Applied Microbiology, University of Applied Sciences and Arts of Southern 

Switzerland, via Mirasole 22A, 6501, Bellinzona, Switzerland 
 

Nanoplastics (NPs) are now acknowledged as a global challenge of growing concern. However, investigations on the 

impact of NPs on freshwater systems, particularly streams, have been overlooked. In forested streams leaf litter 

decomposition is a key ecosystem process which is governed mainly by aquatic fungi, specifically aquatic hyphomycetes. 

These fungi are pivotal in transferring nutrients and energy to invertebrates and higher trophic levels. To date very little 

information is available on the impact of NPs on litter decomposition process. Here, first, we tested their impact on 

ecosystem process by using the published concentrations of NPs with impacts on aquatic organisms. In this context, 

microcosm assay was used to assess the impact of polystyrene nanoplastics (PS NPs, 100nm, up to 102.4 mg/L) on leaf 

litter decomposition by five widely distributed species of aquatic hyphomycetes. Second; realistic concentrations (up to 

25μg/L) of different sizes (100 and 1000 nm) of PS NPs was used to study their impact on leaf litter decomposition, 

sporulation rates and community structure of aquatic hyphomycetes. Results indicated that litter decomposition reduced 

by 8% comparing to control when treated with 102.4 mg/L PS NPs and fungal species varied in their sensitivity to NPs. 

Furthermore, our results indicated that litter decomposition, fungal sporulation and abundance were significantly impacted 

by realistic concentrations of NPs and sizes. In addition, the smaller sized NPs (100 nm) had a pronounced impact on the 
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parameters tested. Overall, this study contributes to novel understanding and awareness on the risks posed by NPs with 

impact at the basal trophic level. 

 

 

Thursday 7th July, Room 4, 15:30h  
OC 187: Biofilm influences the role of microplastics as vectors of triclosan: effects on D. 
magna survival 
Irene Verdú1, Georgiana Amariei2,3, Cristina Rueda-Varela1, Miguel González-Pleiter1, Francisco Leganés1, Roberto 

Rosal2 and Francisca Fernández-Piñas1 
(1) Department of Biology, Faculty of Science, Universidad Autónoma de Madrid, E-28049, Madrid, Spain; (2) Department of Chemical Engineering, Universidad de Alcalá, E-
28871 Alcalá de Henares, Madrid, Spain; (3) Department of Biological and Chemical Engineering, Plastic and Polymer Engineering Group, Aarhus University, Aabogade 40, 
DK-8200, Aarhus N., Denmark 
 

In recent years the concern about the environmental risk of microplastics (MPs; synthetic organic polymer particles with 

a size lower than 5 mm) has increased considerably. Their presence in every ecosystem in the planet, even extreme ones 

such as Artic ice or deserts has evidenced that these plastic particles are in contact and potentially causing effects on the 

biota. Several recent studies have pointed out that MPs can adsorb and desorb contaminants present in the surrounding 

waters, acting as vectors of pollutants. This may affect key organisms in the food chain, which may ingest those MPs. In 

addition, MPs can be colonized by microorganisms, these may form biofilms that can modify the adsorption and desorption 

of pollutants from MPs due to the presence of a potential sorptive phase or the potential ability of microorganisms to 

metabolize chemical compounds. Wastewater treatment plants represent an important source of MPs, different pollutants, 

and microorganisms, implying that they might co-occur in the same site. The main objective of this work is to evaluate the 

ability of polyethylene (PE) MPs to act as vectors of the biocide triclosan (TCS) and how colonization of these MPs by 

microbial communities (aged MPs) influences it. Colonization of MPs was carried out in waters from the influent and 

effluent from a wastewater treatment plant (WWTP), as well as using an Escherichia coli (E. coli) culture; furthermore, the 

biological impact of colonized and non-colonized MPs as vector of TCS on the filter feeder Daphnia magna was evaluated. 

For that, after four weeks of aging and subsequent 4 h of contact time of MPs with TCS, abiotic tests to evaluate the 

sorption and desorption of TCS were performed, as well as biotic experiments to evaluate D. magna survival in a chronic 

exposure experiment to 0, 12.5, 25, 50, 100, 200 and 400 mg MPs/L. The non-exposed PE MPs to TCS were toxic at the 

highest two concentrations tested but aging in effluent waters further increased their toxicity. Although differences were 

observed depending on type of aging, both colonized and non-colonized PE MPs exposed to TCS were capable of 

adsorbing and releasing it, being in general more toxic to D. magna than those not exposed to TCS, with the exception of 

those MPs colonized in influent WW. Likewise, MPs colonized in effluent WW were found to be the most toxic. These 

results indicate that the PE MPs can act as vectors of pollutants, being able to transfer them to the surrounding biota 

causing toxicity and that the colonization of the MPs influences this toxicity by factors such as the load of organic matter 

or colonizing microorganisms. 

 

 

Thursday 7th July, Room 4, 15:45h  

OC 188: Long-term combined effects of lithium and microplastics on Daphnia magna 
growth, reproduction and population growth rate 

Alexandra Martins1,2, Lúcia Guilhermino1,2 
(1) ICBAS – School of Medicine and Biomedical Sciences, University of Porto, Department of Population Studies, Laboratory of Ecotoxicology and Ecology (ECOTOX), Rua de 
Jorge Viterbo Ferreira, 228, 4050-313 Porto, Portugal; (2) CIIMAR – Interdisciplinary Centre of Marine and Environmental Research, University of Porto, Research Team of 
Ecotoxicology, Stress Ecology and Environmental Health (ECOTOX), Terminal de Cruzeiros do Porto de Leixões, 4450-208 Matosinhos, Portugal 
 

The environmental contamination by lithium (Li) and microplastics (MP) has been considerably increasing raising 

concerns regarding wildlife and human health. The main goal of the present study was to investigate the combined long-

term effects of Li and MP mixtures (Li-MP mixtures) on model populations of the freshwater zooplankton micro-crustacean 



 

 

160 

160 

Daphnia magna. In the laboratory conditions, D. magna females were exposed for 21 days to a control, treatments 

containing Li or MP, and Li-MP mixtures. In the range of concentrations tested, Li, MP and Li-MP mixtures significantly (p 

≤ 0.05) reduced the somatic growth, reproductive success and population growth rate of D. magna. Based on population 

growth rate effects, the toxicological interaction between Li and MP changed from slight antagonism at the lowest 

concentration, to synergism at the medium concentration, and to antagonism at the highest concentration of Li-MP 

mixtures. These findings stress the need of more research on the combined effects of stressors, and highlight the threats 

to ‘One Health’ of long-term exposure to Li, MP and their mixtures. 
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P082: Spent Coffee Grounds as an alternative to standard soil in ecotoxicological tests: 
comparing silver nitrate toxicity to Eisenia andrei 
Mendes, Luís André; Domínguez, Jorge 
Universidade de Vigo, GEA (Grupo de Ecoloxía Animal), 36310 Vigo, Spain  
 

Eisenia andrei has recently been considered a suitable replacement for Eisenia fetida in ecotoxicological assays in OECD 

and ISO guidelines. This indicates that alternative materials and methods could potentially be used in standard procedures 

intended for the evaluation of toxicity of compounds. It also promotes the use of less time-consuming procedures, as well 

as reducing the costs and other limitations on performing ecotoxicological assessment, such as non-existence of 

appropriate species and the availability of materials.  In recent years, spent coffee grounds have been used to produce 

vermicompost and proposed as a suitable additive to organic fertilizers, such as biochar. Eisenia spp. perform better in 

spent coffee ground-based vermicompost than in natural soil, but the use of spent coffee grounds still raises some 

questions due to its high reactivity. In order to maximize the use of spent coffee grounds as a potential alternative to soil 

and to optimize the current standard guidelines, standardized tests were performed with E. andrei exposed to silver nitrate 

(AgNO3), assessing survival and reproduction in 3 different substrates: in natural standard LUFA 2.2 soil, in fresh spent 

coffee grounds and spent coffee grounds washed with distilled water in a 1:10 (w/v) proportion.  While survival did not 

differ significantly between non-spiked LUFA 2.2 and washed spent coffee grounds, in non-spiked fresh spent coffee 

grounds there was lower survival. Earthworm reproduction was not higher in the substrate composed of clean washed 

coffee grounds than in LUFA 2.2 soil. Comparing substrates spiked with similar concentrations of AgNO3, the reproduction 

in washed coffee grounds was higher than in LUFA 2.2, likely related with the amount of available organic matter, with 

the use of fresh spent coffee grounds potentiating the toxic effects of AgNO3.  The findings indicate that washed spent 

coffee grounds have the potential to be used as a substrate in ecotoxicological tests, and their eventual addition to the 

current guidelines. In parallel, additional steps could be sought out to optimize the procedures to prepare the substrate 

for earthworm maintenance and testing.  

 

 

P083: Commercial plastic bags degradation mediated by Eisenia andrei – from 
acclimatization to toxicity 
Mendes, Luís André; Domínguez, Jorge 
Universidade de Vigo, GEA (Grupo de Ecoloxía Animal), 36310 Vigo, Spain  
 

The use of plastics has had a large impact in terrestrial ecosystem pollution. As a result of plastic accumulation in soils, 

their consequent fragmentation and degradation due biotic and abiotic factors can alter soil properties and have hazardous 

effects to agrosystems. One of the recognized biotic factors in the presence of earthworms and its role in plastic 

degradation and fragmentation, by breaking ester bonds in long polymeric carbon structures in plastics through 

carboxylesterase (CE) activity. Previous studies have shown that earthworms can adapt to different environments, with 

consequence to their metabolic activity, namely CE. As such, the level of biodegradation of plastic bags can be affect 

according to the environment in which they get in contact with earthworms. To assess this, plastic bags were cut into 

several pieces and buried alongside Eisenia andrei for 4 weeks in 3 vermireactors containing different substrates and 

respective vermicompost: sewage sludge, spent coffee grounds and distilled grape marc. The level of plastic degradation 

was assessed every week by measuring area and weight. The potential toxicity of these polymers to E. andrei was 

assessed by measuring survival and reproduction, following standard guidelines, after exposure to similar concentrations 
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of plastic than in the vermireactors in a more fragment state, to mimic what may happen on the long-term. In sewage 

sludge the degradation of plastics was increased by the presence of E. andrei and showed the highest reduction of weight 

and area of plastic bags. On the other hand, the survival and reproduction of E. andrei was affected in spent coffee 

grounds and sewage sludge contaminated with plastics. As such, while there is an increased degradative action by E. 

andrei, a balance between activity and toxicity must be obtained. Further studies in terms of oxidative stress and metabolic 

activity biomarkers should provide further clues towards ecotoxicological assessment of plastics in terrestrial environment. 

 

 
P084: Are biopolymers toxic in terrestrial environments? 

David Gutiérrez, Iria Villar, Ma Fuencisla Mariño Callejo, Benedicto Soto, Salustiano Mato 
Department of Ecology and Animal Biology, Faculty of Vigo. University of Vigo, 36310- Vigo, Spain. 
 

Features of plastics make them one of the most used products by society. It ́s estimated that each year 300 millions of 

tons are produced globally. Improper plastic waste management and disposal may lead to environmental pollution 

threating both, ecosystems and the organisms that support. Once in the nature large plastic debris can be disintegrated 

into smaller particles. When these fragments reach a size smaller than 5 mm they are called secondary microplastics. 

The other kind of microplastics are named primary microplastics and those are manufactured as raw materials with this 

size to be part of different products (personal care products, industrial abrasives, sub products process etc.). Plastic waste 

and microplastics represent one of the most important pollutants for both aquatic and terrestrial ecosystems. In this 

context, in Europe arises the European strategy for plastic whose main objective is reduce the plastic pollution. One of 

the adopted alternatives is to promote the use of biodegradable plastics, called biopolymers and the aim of this work is to 

assess the ecotoxicological effects of two biopolymers: polyhydroxyburitate (PHB) and polylactic acid (PLA). The 

ecotoxicological tests were carried out in mesocosms with OECD artificial soil. Four individuals of Eisenia andrei were 

exposed to 3 different microplastic concentration of 3 different polymers, PHB, PLA and polyethylene terephthalate (PET) 

used as negative control. All the mesocosms were prepared by triplicate and 3 mesocosms were used as blank, since 

microplastics were not added. Preparations were incubated at 20 ± 2 ºC and 65 ± 5 % humidity with a photoperiod of 8 

hours light /16 hours dark for a period of 77 days. Each week earthworms weight was monitored and the cocoons were 

taken to follow the hatching rate and the number of hatchlings per cocoon. Moreover, cellular damage was tested by using 

the neutral red retention by lysosomes. The results showed that independently of the polymer nature during the first 4 

weeks the earthworm ́s weight increased and no statistically differences were found between the treatments. Microplastic 

concentration and polymer type had not impact on the number of cocoons produced in the different treatments, 

nevertheless, statistically differences were found in the number of hatchlings per cocoon. 

 

 

P085: Population experiments in soil ecotoxicology: A case-study with Folsomia candida 
exposed to nano and non-nano-copper formulations 

Diogo N. Cardoso, Marija Prodana, Catarina Malheiro, Ana Rita R. Silva, Amadeu M. V. M. Soares, Susana Loureiro, Rui 

G. Morgado 
CESAM & Department of Biology, University of Aveiro, Campus Universitário de Santiago, 3810- 193 Aveiro, Portugal 
 

The lack of ecological realism has often been mentioned as one of the most significant shortcomings of soil ecotoxicology 

assessments supporting environmental risk assessments (ERA). These typically rely on short-term standardized 

experiments that evaluate individual-level endpoints related to key life-history traits. These procedures neglect ubiquitous 

biotic relationships, with strong implications on multiple organismal traits. New approaches are needed to keep the 

pragmatism of toxicity tests while simultaneously accounting for the complexity of long-term population dynamics. 

Population experiments appear as a promising solution toward an integrative understanding of population-level effects, 

but have seldom been implemented. We developed a population assay with the springtail Folsomia candida to assess the 

effects of different Cu-based formulations - nano Cu oxide (nCuO), and non-nano Cu hydroxide (Cu(OH)2). Having 

markedly different dissolution behaviours that lead to distinct and time-variable bioavailability profiles, these compounds 
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offer a good case-study for long-term assessments. The population experiment started with five 5-days old juveniles and 

lasted for 16 weeks (11 sampling times). Generalized additive models were used to describe F. candida population 

dynamics. Results revealed strong and dose-dependent impairments in population growth, clearly more pronounced for 

exposures to Cu(OH)2 than nCuO. Whereas no differences to control were found for any compound at the lowest 

concentration (300 mg Cu kg-1 soil), an approximately 25% reduction in population growth was already found at 600 mg 

Cu kg, reaching more than 60% reduction at 2400 mg Cu kg-1 for Cu(OH)2. Growth and survival seemed to be the less 

sensitive endpoints compared to reproduction in the presence of Cu-contaminated soil. Adding to the population 

experiment, we also conducted an ageing experiment with the double aim of understanding the time-dependent effects 

on bioavailability throughout the 16 weeks of the population assays, also evaluating the sensitivity of population 

experiments compared to standard toxicity assays. This consisted of performing sequential toxicity experiments over 16 

weeks using a single soil batch spiked at the beginning of the process, thus “aged” at standard conditions (20oC, 50% 

WHC, 16:8 light: dark regime). Results confirm the higher sensitivity of springtails reproduction to Cu(OH)2 compared to 

nCuO, where no statistical effects were observed for all tested nCuO concentrations. In conclusion, we argue that, in this 

study, population experiments revealed to be more sensitive than standard toxicity experiments and should more often 

be considered a valuable tool for ERA. The pros and cons compared to standard toxicity assays are discussed. We 

conclude that the population experiment described in this work has the potential to be used under multiple contexts, 

though adaptations should be considered for more routine implementations. 

 

 

P086: Effects of sludge application in soil from olive oil industry wastewater treatment to 
plants and soil invertebrates 

Andreia Pereira, Amid Mostafaie, José Pinto, Ana Rita R. Silva, Diogo Cardoso, Amadeu M. V. M. Soares, Susana 

Loureiro 
CESAM & Department of Biology, University of Aveiro, 3810-193 Aveiro, Portugal. 
 

More than ever the planet needs circularity solutions, re-use and valorisation of waste, contributing to mitigate climate 

change scenarios and reductions of greenhouse gases emission. Based on those circularity solutions, the project NETA 

- “New Strategies for WasteWater Treatment” (Portugal 2020) aims the valorization of wastewaters, transforming waste 

into a valuable resource, promoting the circularity and sustainability in wastewater treatment. In the last year, the world's 

olive oil production tripled, and the Mediterranean region is one of the world's most producers, exporters, and consumers 

of olive oil. Thus, the olive oil industry wastewaters have been increasing and there is a need to find a solution for its 

storage and disposal. This work is involved in the NETA project and aims to assess the effects of sludge (obtained from 

the treatment of olive oil industry wastewater) in agricultural soils, using a battery of ecotoxicological tools. These sludges 

are originated from the process of wastewater treatment using the chemical precipitation technique. For that purpose, 

different concentrations of sludge were applied in the natural Lufa 2.2 soil (Speyer, Germany) and plant performance of 

the cabbage Brassica oleracea and effects on soil invertebrates were assessed using the collembolan Folsomia candida 

(evaluating adult survival and reproduction). Considering the rates usually applied for these sludges into soil (40 ton/ha), 

few effects were observed for root biomass and length of B. oleracea when compared to the control soil (no sludge 

application). However, for shoot biomass and shoot length, sludge induced a slight decrease in both endpoints when 

compared to the ones from control soil. Adult survival of F. candida was not affected by the presence of sludge in the soil 

at the tested concentrations, yet the number of juveniles produced decreased significantly at 2% (corresponding to the 

real application of sludge in soil) and 8% of sludge. Considering these results, a more profound evaluation should be 

considered when applying sludge originated by this wastewater treatment in soils, yet in the future, ecotoxicity and 

phytotoxicity data should be obtained by using more species and different endpoints to integrate all the data. 
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P087: Microbiome and enzymatic activity as bioindicators of soil pollution by pesticides 

Laura Menezes1, Inês Fragata2 
(1)  Department of Environmental Sciences and Engineering, NOVA School of Science and Technology, NOVA University of Lisbon, Portugal; (2) Centre for Ecology, Evolution 

and Environmental Changes; Department of Animal Biology, Faculty of Sciences, University of Lisbon, Portugal 
 

In a world where our population is growing exponentially, modern agriculture faces challenges regarding its productivity 

and environmental impacts. Pesticides, including fungicides, herbicides and insecticides, are chemicals that are amply 

used to increase both productivity and quality of agricultural products. However, this use compromises soil health, 

including its biological, chemical and physical traits. Microbial communities are an important part of soil health, playing a 

big role in determining several of their physical and chemical properties, as well as what organisms can grow on it. Studies 

have shown that pesticide application often decreases the number of microorganisms and their diversity, altering the soil 

enzymatic activity. However, it is still unknown if there is a common and predictable effect of different pesticides on 

microorganisms (and concomitantly soil enzymatic activity) across different types of soils and habitats. To assess this, we 

conducted a meta-analysis focusing on studies that quantified the effect of pesticides on soil microorganisms’ abundance 

and enzymatic activity. Preliminary results suggest that variables such as habitat, type of soil and time after pesticide 

application can shape the effect of pesticides in soil microbiome and enzymatic activity, reducing or increasing its effect. 

In the long-run, results from this study will allow to draw predictions on how soil microbial communities respond to pesticide 

application and use the soil microbiome as a bioindicator to identify pesticide pollution in the soil. This knowledge will be 

crucial to develop better agricultural practices and contribute to a sustainable development of agriculture and our soils. 

 

 

P088: Evaluation of water quality in danube delta biosphere reserve using the integrated 
weight water quality index (IwWQI) 
Petre Bretcan1, Danut Tanislav1, Daniel Dunea2, Cristiana Radulescu3, Gheorghe Serban4, Elena Tuchiu5 
(1) Valahia University of Targoviste, Faculty of Humanities, Targoviste, Romania; (2) Valahia University of Targoviste, Faculty of Environmental Engineering and Food Science, 
Targoviste, Romania; (3) Valahia University of Targoviste, Faculty of Sciences and Arts, Targoviste, Romania; (4) Babes-Bolyai University, Faculty of Geography, Cluj-Napoca, 
Romania; (5) National Administration “Romanian Waters” Bucharest, Romania  

 

A series of water quality indexes have been developed in the past to allow for the assessment of the degree of 

contamination of water bodies. These indexes are most useful when dealing with contamination of water rivers when the 

contamination sources are numerous and diverse, and the number of water quality parameters available (e.g. chemical, 

physicochemical and/or biological) is large. One advantage of using indexes is that they can target the assessment of the 

water quality from various perspectives. An advantage of water quality indexes is that they provide an integrated 

perspective on the water quality status and can target specific concerns related to the waterbody of interest, hence, they 

provide an extremely useful tool for policymakers or water managers in assisting with the development of policies and/or 

strategies aimed at protection of the respective surface water bodies. In our study, we evaluate water quality in Danube 

Delta Biosphere Reserve, the largest wetland area in Europe, using Integrated Weight Water Quality Index. The samples 

were collected between 1996 and 2017 from 4 locations on the Danube River, at the entrance of the Danube Delta (Reni-

Chilia RO5) and at the discharge into the Black Sea, on the main arms (Chilia arm: Vilkova-Chilia RO6; Sulina arm: Sulina 

RO7; Sf. Gheorghe arm: Sf. Gheorghe RO8). In order to calculate IwQWI, we used 16 physicochemical parameters (pH, 

EC, TDS, Ca, Mg, Na, K, SO4, Cl, HCO3, NO3) and heavy metals (Pb, Zn, Ni, Cu, Cr). The use of entropy in the calculation 

IwWQI yielded very good results regardless of the number of parameters used and did not lead to the eclipsing situation. 

The results highlight the connection between the discharge phases and the water quality and also a good relationship 

with the liquid flows carried by each arm. High values of discharge carried by the Chilia arm (60% of the total discharge) 

determine the highest values of IwWQI and consequently a lower water quality. Additionally, IwWQI was correlated with 

NDVI calculated from Landsat images to find different seasonal distribution patterns. Acknowledgments: The research 

leading to these results has received funding from the CNFIS- FDI-2022-0283 project financed by the Romanian Ministry 

of Education. 
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P089: Microplastic pollution in surface waters of the Itupararanga Reservoir (São Paulo, 
Brazil): the first approach 

Bárbara Rani-Borges1, Eduardo Vicente2, Viviane Moschini-Carlos1, Lucas Gonçalves Queiroz4, Rômulo Augusto Ando3, 

Marcelo Pompêo4 
(1) UNESP, Sorocaba Campus, Brazil; (2) University of Valencia, Burjasot Campus, Valencia, Spain; (3) USP, Institute of Chemistry, São Paulo, Brazil; (4)  USP, Biocience 

Institute, São Paulo, Brazil 
 

In recent decades, some contaminants, whose presence was not considered a source of threat to the environment and 

public health, have become more visible. These are called emerging contaminants, and within this class we can cite 

microplastics (MP), coming from the direct release by the industry or from the breakage and degradation of larger plastics. 

The real impacts caused by MP have not yet been properly elucidated, and studies are needed to assess the presence 

of these particles in environmental hotspots. This work aimed to investigate the presence of MP in surface water samples 

from the Itupararanga reservoir (São Paulo, Brazil), located within an Environmental Protection Area (EPA). Sample 

collection was carried out in February 2022, using two nets with a mesh size of 65μm, coupled to a motorized boat. A 

flowmeter was installed in the center of the net to measure the volume of filtered water (3600 liters on average). The 

reservoir was divided into 6 zones and in each of them 2 water samples were collected simultaneously, totaling 12 

samples. The samples were pre-processed in the field, stored in glass flasks and transported to the laboratory, where 

qualitative and quantitative analyzes were performed. The samples underwent digestion of organic matter with potassium 

hydroxide solution (30% KOH, 40°C for 48 hours), followed by densimetric separation with sodium chloride (30% NaCl). 

Subsequently, the samples were centrifuged (3500 rpm for 5 minutes) and the supernatants filtered (Whatman AP40, 47 

mm). The filters were analyzed using a stereomicroscope (Discovery.V8 Zeiss) to quantify and characterize the MP 

according to size class, color and morphology, then the MP had its chemical structure characterized by micro-FTIR. The 

final concentration was given in number of particles per liter of water (n particles/L-1). The results indicate the widespread 

occurrence of MP at the Itupararanga reservoir and suggest that the EPAs may not be being governed under ideal 

conditions capable of guaranteeing the ecological security of this environment. 

Grants: Fapesp 2019/10845-4 (Brazil) and The Rufford Foundation 2021/32839-1 (United Kingdom) 

 

 
P090: A CuO-persulfate advanced oxidation process for the removal of dyes from 
wastewaters 
Mahsa Davarazar1, Mohammadreza Kamali2, Cátia Venâncio3, Antonieta Gabriel3, Isabel Lopes3 
(1) Department of Biology, University of Aveiro, Campus de Santiago, 3810-193 Aveiro, Portugal; (2) Process and Environmental Technology Lab, Department of Chemical 
Engineering, KU Leuven, 2860 Sint-Katelijne-Waver, Belgium; (3) CESAM - Center of Environmental and Marine Studies & Department of Biology, University of Aveiro, Campus 

de Santiago, 3810-193 Aveiro, Portugal. 
 

Wastewaters originated from anthropogenic activities have cause concerns due to their environmental and health impacts. 

Hence there have been efforts for the development of efficient and sustainable methods for the treatment of industrial 

effluents. The present work aimed to assess the efficiency of a CuO-persulfate oxidation system for the treatment of dyes 

(with 50 mg/L Rhodamine B-RhB), through the quantification of the dye in the effluent and of its toxicity before and after 

the application of the treatment process. Firstly, different treatment designs were tested in a synthetic effluent done in 

distilled water. The obtained results identified the treatment using 0.5 g/L of CuO, 5 mM of PS to exhibit the highest the 

effectiveness as it removed 100% of RhB after 120 minutes of reaction. Therefore, these treatment conditions were then 

applied to the synthetic effluent performed in ASTM medium (a standard artificial medium simulating freshwater; 

[RhB]0=50 mg/L). A reduction was observed in the efficiency of RhB removal to 29% after 30 min, and 57% after 60 min 

due to the complexity of the medium. Hence, integration of catalytic and thermal activation was adopted under the same 

experimental condition but with an elevated temperature to 45 °C. As a result, complete degradation of RhB was observed 

within 60 min of reaction. A complementary set of experiments was performed by treating the effluent with the same 

conditions except for the PS concentration used that was reduced to 1 mM. After 60 min of the reaction time, complete 

degradation of RhB was observed. The lethal toxicity of the effluent before and after the treatment was then assessed for 
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the rotifer Brachionus calyciflorus, by exposing these organisms to serial dilutions of the effluent (6.25%, 12.5%, 25%, 

50%, 100%). The median lethal concentration of the effluent before treatment was 44.3% while that for the treated effluent 

was 8.24%, suggesting a much higher lethal toxicity of the treated effluent. It is hypothesised that such high toxicity may 

be due to the presence of PS, since B. calyciflorus exposed to this chemical alone showed 100% mortality. Adding to this, 

the formation of intermediate compounds during the treatment, may have also contributed to the increased toxicity of the 

treated effluent. Overall, the obtained results suggested that other oxidant compounds should be considered to be used 

in advanced oxidation processes to treat (waste)water effluents, as well the concentrations of CuO must be adjusted or 

the removal of these nanoparticles and metallic ions should be improved to allow obtaining a treated effluent with no to 

low environmental toxicity. 

 

 
P091: Open-pit mines and their snowball effect on aquatic ecosystems: a case study in 
Portelo Mine, Portugal 
Silvana Costa1, Zulimar Hernandéz1, Sónia Geraldes1, Tomás Figueiredo2, Felipe Macias3, Amílcar Teixeira2 
(1) MORE – Laboratório Colaborativo Montanhas de Investigação – Associação (Bragança, Portugal); (2) CIMO - Centro de Investigação de Montanha (Mountain Research 
Center)- Polytechnic Institute of Bragança (Bragança, Portugal); (3) USC – Department of Edaphology and Agricultural Chemistry, University of Santiago de Compostela (Spain) 
 

Portugal had an active and important role on mines exploitation at the beginning of the last century, whereby inland regions 

present the most intensive activity, registering 199 inactive pits. The present case study is in a mining area named Vale 

da Ossa (VO), located in Portelo’s village (PO, northeastern Portugal) within Montesinho Natural Park. Occupying more 

than 90 ha, VO includes tungsten, tin, gold and silver mines, which are inactive since 1993; recovery and repair measures 

took place in 2007, when 1.5M€ were invested on pits and galleries sealing; however, since it was not completely sealed, 

the PO mine continues to be a source of non-point pollution. Every time intense precipitation events occur, processes of 

slag weathering and consequential leaching of heavy metals into nearby streams take place. In December 2009, after an 

intense precipitation period, a large amount of mining slag was dumped into PO stream and dispersed to Aveleda village 

(AV), located 12km downstream from PO. On October 2020, after heavy rain periods that caused the dragging of more 

than 100 t of mine waste, water and sediment samples were collected at PO mine and in AV. Samples were analysed in 

Santiago de Compostela University (Spain), according to standardized methodologies of Agriculture Department 

(MAPAMA). The following parameters were evaluated: pH, electric conductivity, redox potential, organic matter and 

nitrogen contents, phosphates, fluorides, chlorides, sulphates, nitrates and trace metals concentrations were also 

evaluated. Hydromorphological and biological data were also obtained (fish and invertebrates) considering the 

methodologies defined by the Water Framework Directive. Consistent patterns of heavy metal contaminants were 

observed, regarding both river sediment and water samples, showing higher environmental hazard on AV site. Concerning 

river sediment characterization, increased levels for pH (3.7-4.1), electric conductivity (16-28μS.cm-1) and arsenic (235-

299g/kg) were registered, while water analysis presented aluminium concentrations of 6.3mg/L. Overall, the river is 

composed by a dystrophic abiotic medium, poor in ions and most likely to mobilize arsenic. The leaching occurrence of 

mining slag accumulated in the riverbed is specially worrying for aluminium ion, considering that aquatic organisms’ 

development is limited up to 0.1mg/L, and human consumption is forbidden for concentrations above 2.3mg/L. Moreover, 

a physical pollution and habitat loss due to sedimentation is occurring, and a high decrease of invertebrate abundance 

and diversity was detected in disturbed sites. However native fish, namely brown trout (Salmo trutta) and northern chub 

(Squalius carolitertii) can be found in AV stream, although in very low densities. The hazard linked to diffuse pollution from 

mining, arises the need of recovery and soil management strategies to protect the ecosystems and preserve the natural 

values in the Natural Park of Montesinho. 
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P092: Ecotoxicological effects of organic UV filters on freshwater planarians 

Patrícia Rolo1, João L.T. Pestana 2, Diana Campos2 
(1) Department of Biology, University of Aveiro, Campus Universitario de Santiago, 3810-193 Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, Campus 

Universitario de Santiago, 3810-193 Aveiro, Portugal 
 

Organic UV filters, present in many personal care products, have unique photochemical properties, and their use has 

increased in the last few decades to protect human skin against UV radiation (responsible for causing premature aging 

and skin cancer). Organic UV filters are now classified as contaminants of emerging concern since they act as endocrine 

disruptors, interfering with the reproductive system and causing adverse effects on the development of living organisms. 

Once released in the aquatic environment and due to their physical- chemical proprieties such as low water solubility and 

high Octanol-water partition (log Kow) coefficient, they are expected to accumulate in sediments and biota. Aquatic 

epibenthic planarians are present in high abundance and number of species in both lotic and lentic freshwater 

environments, playing an essential role as predators of other invertebrates. Planarians respond rapidly to environmental 

changes, providing a variety of quantifiable morphological, behavioral, reproductive, and biochemical endpoints that 

allows analyzing the effects of different chemical pollutants, being excellent species for ecotoxicological studies. 

Benzophenone 3 (BP3) is among the most common organic UV filters used in personal care products, and its 

concentration in the freshwater environment can reach up to 4.01μg/L and 510 μg/kg in water and sediments, respectively. 

Thus, this study aimed to evaluate the effects of environmentally relevant concentrations of BP-3 on the freshwater 

planarian Girardia tigrina. Besides acute lethal tests, planarians were exposed to a range of sub-lethal BP3 concentrations, 

ranging from 3.75 to 60 μg/L for ten days. After exposure, behavioral endpoints (feeding rate and locomotion activity), 

cephalic regeneration after head decapitation (measured as days until auricles and photoreceptors formation), and 

biochemical responses related to oxidative stress (catalase and glutathione-S-transferase activities), oxidative damage 

(lipid peroxidation), neurotoxicity (acetylcholinesterase), and energy metabolism (electron transport system activity and 

lipid, protein and sugar contents) were evaluated. Results showed that despite not eliciting mortality (96h LC50 was > 0.5 

mg/L), exposure to environmentally relevant concentrations of BP3 caused a significant delay in head regeneration after 

decapitation and decreased the locomotor activity of planarians (NOEC of 30 μg/L). Results thus show adverse 

environmental effects of organic UV filters and will be discussed, taking into consideration the biochemical responses (still 

ongoing) and the sensitivity of the different endpoints, as well as the validity of using freshwater planarians in 

ecotoxicological research. 
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L.T. Pestana 
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In the last decades, due to the concerns with ageing and skin cancer, the addition/presence of organic UV filters in several 

personal care products (PCPs) has been increasing. Therefore, these compounds are being increasingly detected in 

different environmental matrices worldwide, including freshwater ecosystems (surface water and sediments), as they are 

still inefficiently removed from wastewater treatment plants or can directly reach the environment by washing off from skin 

and clothes during recreational water activities. Several studies have been showing the undeniable adverse effects that 

UV filters cause in aquatic organisms, including effects on physiological traits (e.g., alterations in feeding activity, delay in 

development and reproduction) and effects at the sub-organismal level (including alterations in gene expression related 

to endocrine pathways and stress responses). Nonetheless, most studies are mainly focused on single chemical exposure 

using standardised testing protocols, thus lacking ecological relevance. Considering that most sunscreens have in their 

composition a combination of several UV filters to improve adequate protection against UV radiation, UV filters in the 

environment occur as a mixture of different compounds. Additionally, considering the persistent and potential tendency 

for UV filters to accumulate in sediments, the use of benthic organisms, namely sediment-dwelling organisms, for the 

assessment of the potential effects of these compounds is advised. This study aimed to assess the combined effects of 
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two organic UV filters on the life-history traits of the aquatic insect Chironomus riparius. Benzophenone 3 (BP3) and 3-(4-

methylbenzylidene) camphor (4-MBC) were selected as models since both are among the UVs filters more used in PCPs, 

and they usually co- occur in the aquatic environment. Organisms were exposed for 28 days to a range of three 

concentrations (spiked sediment), of each selected UV filter in a full factorial design for the binary mixture and endpoints 

such as emergence, development time, and imagoes body weight were assessed. Generalised linear mixed models were 

used to test the combined effects of BP3 and 4-MBC, and deviations from additivity (i.e. synergistic/ antagonistic effects) 

of mixtures were evaluated by the Independent Action reference model. Obtained results showed synergistic effects for 

the emergence of C. riparius exposed to the mixture of BP3 and 4-MBC, being emergence of insects drastically reduced 

when organisms were exposed to this mixture compared with the single compound exposures. On the other hand, additive 

effects (no interaction) were observed on development time and imagoes weight. The obtained results indicate that 

individual chemical testing can underestimate the toxicity of organic UV filters and call for more ecologically relevant 

exposure scenarios for an accurate environmental risk assessment of such compounds. 

 

 

P094: Ecotoxicity of larvicides based on lignin nanoparticles to control arboviruses 
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Cases of arboviruses are increasing in tropical countries, and the main vector of the virus is the Aedes aegypti mosquito. 

Thousands of people are annually infected with yellow fever, dengue, chikungunya, and zika, causing sequelae and 

possibly leading to death. Among the alternatives for vector control, the class of larvicides stands out. Indeed, the 

excessive and indiscriminate use of synthetic products has generated resistance and harmful effects to the environment 

and human health. The use of nanoparticles becomes a promising alternative for vector control because they allow the 

controlled release of the active ingredients. Therefore, it is possible to reduce the concentration of active ingredients and 

consequently reduce the contamination of the environment and the risks of generating resistance or toxicity to non-target 

organisms. For this study, we developed a larvicide of botanical origin using lignin nanoparticles containing neem oil 

(Azadirachta indica). The aim of the present study was to assess the potential hazard of this nano-larvicide in non-target 

organisms, and ecotoxicological assays were performed with three freshwater standard test species: the cladoceran 

Daphnia magna (acute immobilization test), the zebrafish Danio rerio (fish embryo toxicity test), and the non-biting midge 

Chironomus riparius (acute immobilization test). The initial results showed that lignin nanoparticles presented a high 

encapsulation efficiency and good colloidal stability over time (120 days). Overall, results showed very low toxicity of the 

nanoparticles to the three test species, supporting their potential environmentally safe application for vector control. This 

study provides evidence that neem oil encapsulated in lignin nanoparticles can be a good alternative for arbovirus control. 

Acknowledgments: São Paulo Research Foundation (2017/21004-5, 2020/05415-8 and 2021/11145-6) 
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Gadolinium (Gd) is one of the rare earth elements most used both in industry, for the production of magnets and electronic 

components, and medical fields, as a magnetic resonance imaging contrast agent: the latter use in particular is related 

with the increase of its concentration in the aquatic ecosystems. However, the effects on aquatic organisms remain little 

investigated. Therefore, this study aimed to evaluate the teratogenic risk of Gd in the freshwater cnidarian Hydra vulgaris 

assessing the effects of Gadodiamide (25 μg/l, 50 μg/l, 100 μg/l, 500 μg/l) and Omniscan® (100 μg/l, 500 μg/, 782.7 mg/l) 

at different concentration through the application of the Teratogenic Risk Index. Data revealed a moderate risk (Class III) 
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after the exposure of both formulations tested for concentrations ≥100 μg/l. Given the possibility of reaching similar 

concentrations in the aquatic environment, especially in the presence of wastewater discharges, a teratogenic risk 

analysis by Hydra assay was carried out on environmental samples of three rivers in Central Italy. In addition, for these 

samples a chemical analysis was carried out by ICP-MS. The chemical analysis of Tiber River, Almone River and Sacco 

River has highlighted low concentrations of Gd (≤0.1 μg/l), despite an increase in concentration in areas close to 

discharges of domestic and/or industrial wastewater. Although the teratogenic risk of environmental samples ranges from 

a high risk (Class IV) to no risk (Class I), the low concentration of Gd, especially when compared with higher concentration 

of other contaminants such as arsenic and heavy metals, does not allow to assume any cause-effect relationship between 

Gd and teratogenic risk found in environmental samples. However, the teratogenic risk highlighted in the laboratory 

analysis requires further investigation in order to protect both human and ecosystem health, whose communities could be 

endangered by the increasing commercial use and release in the aquatic environment of Gd. 
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Aquatic systems in urban/suburban landscapes are highly impacted by artificial light at night (ALAN) yet understudied. 

Especially, studies are needed on aquatic invertebrates, which make up most of freshwater biodiversity and play key roles 

in freshwater food webs and their ecosystem services. Light pollution and ALAN have been shown to alter the physiology, 

behaviour, and reproduction in a plethora of wild species and is an emergent problem in Portugal. Although the 

mechanisms underpinning the ecological effects of ALAN are not completely understood the bulk of research done in this 

area suggests a key mediating role of the indolamine melatonin. Moreover, research on ALAN has considered it as an 

isolated stressor, hence under less realistic environmental scenarios. Aquatic ecosystems in urban/suburban landscapes 

face a multitude of stressors that include not only light pollution but frequently also increased temperatures and chemical 

contamination namely pesticides, that may magnify each other’s effects. For a better assessment of ecological effects of 

global climate change and of contamination in urban systems, considering this stressor combination is therefore crucial. 

This work addresses the hypothesis that ALAN can alter the sensitivity of aquatic organisms to pesticides evaluating 

effects induced by the insecticide imidacloprid, a neonicotinoid towards Chironomus riparius. For that ecotoxicological 

assays were performed under control conditions (dark nights, photoperiod 16:8 LD hrs) and under ALAN conditions (light 

from LED lamps at intensities of 1-50 lux thus simulating the level of light pollution that urban aquatic ecosystems face 

nowadays). Preliminary results show that the imidacloprid LC50 is higher under control condition, i.e. under a dark night 

scenario in comparison with ALAN (intensity 50 lux): 24 LC50 of 72.12 (CI: 50.21-129.90) μg/L in control conditions vs. 

33.62 (CI: 24.53-47.60) μg/L in ALAN treatment which clearly suggests that organism under ALAN are more sensitive to 

imidacloprid exposure. Ongoing work is not only addressing acute effects of imidacloprid and other pesticides under ALAN 

(different light intensities) but also evaluating the combined effects of ALAN and imidacloprid on C. riparius life-history 

(growth, development, and emergence) and biochemical endpoints related to oxidative stress, neurotoxicity, and energy 

metabolism. Results are discussed considering the mediating role of melatonin for pesticide toxicity and the ecological 

effects of light pollution that are essential for a better ecological risk assessment of pesticides in urbanized aquatic 

ecosystems. 
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Human population is increasing, leading to an increase of pharmaceutical usage, in both human and in veterinary 

medicine. These pharmaceuticals are metabolized in the organism and excreted in urine and faeces in the form of 

metabolites or as the original compound. These substances may reach groundwater through leachate and percolation. 

Once in the groundwater, pharmaceuticals’ effects on non-target groundwater biota are still vastly unknown. Groundwater 

species (the so called “stygobionts”) possess peculiar traits, such as depigmentation, lack of eyes or their reduction, 

elongation of appendages, longer longevity, and slower metabolism, which distinguish them from surface species. 

Furthermore, stygobionts are relevant for their ecosystem services, for example nutrient cycling and water purification. 

Thus, protection of these species must be assured. We tested the effects of diclofenac sodium on groundwater 

stygobionts, namely asellids and copepods. Our results inform about how asellids are not the best invertebrate group to 

be used as bioindicator of ecological disturbance on groundwater ecosystems when comparing with copepods. We also 

identified occurrence hotspots of diclofenac in European groundwater. Additionally, by exploring four different scenarios 

of Risk Quotient calculation, we evaluate which is the most conservative and if the current guidelines are appropriate for 

groundwater ecosystem’s protection. Our findings reveal i) the need to improve the current knowledge on occurrence of 

diclofenac in groundwater, to properly implement environmental policies and ii) that diclofenac poses an apparently lower 

risk than expected to non-target stygobitic organisms, however other endpoints should be explored, such as the usage of 

biomarkers to detect non-visible effects. 
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The use of pesticides play a significant role in the efforts of countries to meet their sustainability goals. Though their 

contribute to increase agro-productivity, at the same time they are known to cause deterioration of human and ecosystems 

health and sustainability. For instance, fipronil has been banned in several countries for uses in agriculture because of 

the adverse effects it causes on bee population. However, it may still be found in veterinary products for dogs and cats. 

This compound is a member of the phenylpyzole family which acts directly on the nervous system of insects by inhibiting 

the activity of the neurotransmitter gamma-aminobutyric acid (GABA). In this study, we aimed to investigate the effect of 

environmentally-relevant concentrations of fipronil on the locomotor activity of early-life stages of Danio rerio. In order to 

achieve this goal, 4 hours post fertilization (hpf) D. rerio eggs were selected and exposed in 24-well plates for a period of 

120 h, to a control (consisting of carbon- filtered tap water) and to six concentrations of fipronil (0, 0.04, 0.11, 0.33, 1 and 

3 mg/L). At the end of exposure, all surviving larvae were tested using the ZebraBox video tracking system which 

measured their locomotor activity for 2 minutes. The total swimming distance, duration and speed, as well as the 

locomotion pattern (movement at the edges of the well vs in the middle and changes of direction) were assessed. Early 

administration of fipronil changed zebrafish larvae locomotor activity after 120 hpf in a dose-dependent pattern of 

response. Therefore, the increase in concentration (0.33, 1 and 3 mg/L) caused an inhibition of locomotion (hypoactivity) 

with larvae being less active. Swimming speed has undergone changes directly proportional to the increase in the 

concentration of the compound into the medium presenting a similar trend as the previous parameter. Also, the time spent 

at the edges of the wells, a measure of thigmotaxis and anxious-like behavior in fish, varied depending on the tested 

concentration. The frequency of class 1 and 8 was much higher for 0.33 mg/L group followed by 1 and 3 mg/L when 

compared to the control suggesting erratic movements of the treated larvae. In regards to the anxiety behavior, the data 
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obtained presented no significant changes. In general, the influence of this pesticide was noted on all the assessed 

parameters related to the locomotor activity of zebrafish larvae. The last two doses had the biggest impact on larvae 

leading to a decrease in the locomotor activity. A possible explanation of this behavior could be the lethargy status induced 

to the larvae by fipronil presence. In conclusion, these data showed that early exposure to environmentally-relevant 

concentrations of fipronil can trigger significant changes in D. rerio behavior, which may have consequences on their 

fitness. 
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Dimethyl sulfoxide (DMSO) is classified in the safest solvent category (nontoxic - class 3) by the US-FDA and became 

widely used in many life sciences procedures. DMSO is used in toxicology to increase the solubility of hydrophobic 

compounds and is used as a cryoprotectant for cell storage. The OECD recommends a maximum solvent concentration 

of 0.01% (v/v) in aquatic toxicity tests, however it is often overpassed to study organic compounds poorly soluble. For in 

vitro procedures, DMSO is generally accepted as nontoxic below 10% (v/v) and its effects are negligible. This study aims 

to: i) evaluate the toxicity of DMSO in Xenopus laevis and Pelophylax perezi early life stages; ii) evaluate the cytotoxicity 

of DMSO in two cell lines of X. laevis; and iii) characterize the use of in vitro assays as complementary trials for in vivo 

procedures. To assess the adverse effects of DMSO, X. laevis embryos (NF 6-9) and tadpoles (NF 46) were exposed to 

different ranges of DMSO concentrations for 96 hours, as well as P. perezi embryos (Gosner 8-10) and tadpoles (Gosner 

25), following the standardized FETAX protocol and the ASTM guideline, respectively. Survival, hatching (for embryos), 

malformations, body lengths and weights (for tadpoles) were monitored. The MTT assay was used to evaluate the effects 

of DMSO on cell viability, this procedure evaluates the ability of cells to convert 3-(4,5-dimethylthiazol-2-yl)-2,5- 

diphenyltetrazolium bromide into formazan. X. laevis’ A6 kidney cells and XTC-2 fibroblast cells were exposed, in 96-well 

culture plates, to ten concentrations of DMSO, and their viability was assessed at 24, 48 and 72 hours by measuring the 

amount of metabolized formazan in a spectrophotometer plate. Considering the in vivo assays, embryos and tadpoles of 

X. laevis exhibited lower 96h LC50s than P. perezi (2.19% and 2.56% vs 3.19% and 3.41%, respectively), and in both 

species the embryos were slightly more sensitive than tadpoles. The hatching time of the embryos was not affected in the 

case of X. laevis (comparing to the control). For P. perezi, the surviving embryos in concentrations above 2.97% did not 

hatch after 96h of exposure and had generalized malformation disabling the identification of the development stage and 

body lengths’ measurement. In all cases, there was a delay on the development stage comparing to the control and an 

increase in the malformations rate (e.g., abdominal oedema and bent tail) with increasing DMSO concentrations. 

Generally, the exposed embryos and tadpoles had lower body lengths and weights than controls, for both species. In the 

in vitro assays, the estimated 72h LC50 were 3.10% for A6 and 2.62% for XTC-2 and the 72h LC10 were 2.23% and 2%. 

These values are in the same range of the ones assessed for X. laevis’ embryos and tadpoles. DMSO interfere with the 

normal development of X. laevis and P. perezi early life stages and reduces the viability of X. laevis’ cells in concentrations 

recognized as low toxic (< 10% v/v). 
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Pollution is one of the major impacting drivers on wildlife populations, especially on amphibian ́s due to their high 

susceptibility to chemical substances. Plastic contaminants have been a target of extensive risk assessment research, 

mainly because of their persistence on aquatic and terrestrial ecosystems. Novel biodegradable plastics have emerged 
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as a mitigation measure for the replacement of petroleum derived polymers like polyesters, polyethylene, polypropylene. 

Polyhydroxybutyrate (PHB) is a bio-based and biodegradable polymer synthesised by a wide array of species under 

stressful conditions. This polymer has been shown biocompatible in medical related experimentations. However, its 

ecological impact has yet to be fully evaluated, particularly when regarding the effect of its derived nano-sized particles 

(NPLs). To our knowledge, this will be the first assessment of PHB-NPLs toxicity on amphibians. In addition to the threat 

they pose as an isolated pollutant, plastic nanoparticles may serve as dispersion vehicles for other contaminants and 

promote its incorporation by biota. Caffeine is considered the world's most widely consumed psychoactive drug and the 

best pharmaceutically active compound pollutant representative. Its presence on daily products of high consumption, 

together with the limited efficiency of wastewater treatment plants, make this compound a significant contaminant in many 

water bodies around the globe. Although there is already substantial evidence on the lethal and teratogenic effects of 

caffeine on some amphibian species, information regarding its behavioural and physiological effects are yet scarce. This 

work comprises two main goals: (i) assess the individual and combined effects of caffeine and bioplastics to aquatic life 

stages of Xenopus laevis; (ii) determine the adequacy of in vitro assays as non-animal alternatives for in vivo standard 

methods, when assessing the toxicity of bioplastics and caffeine to aquatic life stages of amphibians. To achieve this 

purpose embryos and tadpoles of X. laevis were exposed for 96 h to various concentrations of caffeine and PHB-NPLs, 

individually and in mixture. Additionally, in vitro assays of 72 h duration were conducted with two X. laevis cell lines (A6 e 

XTC-2), exposing the cells to the same concentration ranges. Even though only caffeine tests on X. laevis were analysed 

until this point, results show a strong lethal effect (LC50 = 0.226 and 0.242 mg/ml) and physiological effect (EC50, 

Heartbeat = 98 and 193.4 mg/ml) on tadpoles and embryos, respectively. Ecotoxicity data of PHB-NPLs and of its mixture 

with caffeine, to these life stages and to the two cell lines, are being analysed and will also be presented. 
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Surfactants are common components of personal care products, cleaning products and pesticides. Given their hydrophilic 

and hydrophobic properties, dissolved above a certain concentration (critical micelle concentration, CMC), they form 

micelles, conferring to such products their foaming properties, much valued by consumers. Anionic surfactants have 

generally lower CMCs, which, in addition to being easier and cheaper to produce, grants an advantageous status from 

the point of view of the product formulation. With its growing use and subsequent release into the aquatic compartment, 

the study of its influence on the biological development of aquatic biota gains added relevance. Amphibians, due to their 

physiology, biology and developmental characteristics, are a group of vertebrates especially vulnerable to the presence 

of aquatic contaminants, such as surfactants. Therefore, it is important to evaluate how the presence of surfactants in 

freshwater ecosystems alters the development of aquatic life stages of amphibians. In this context, the present work 

aimed at assessing and comparing the lethal and sublethal effects of two anionic surfactants, the sodium lauryl ether 

sulphate (SLES), differing in the number of ethylene oxide (EO) groups (1 EO: SLE1S and 50 EO: SLE50S), on embryos 

and tadpoles of the standard amphibian model Xenopus laevis, a tropical species. To attain this, the experimental design 

involved acute toxicity assays with tadpoles and embryos as well as analyses of biochemical markers in tadpoles exposed 

to sub-lethal concentrations of the two SLEnS. Tadpoles at developmental stage NF46 were exposed to 6 concentrations 

of SLE50S (0.031 to 0.17% (v/v)) and SLE1S (0.022 to 0.12% (v/v)), for a period of 96 hours. Mortality was recorded 

every 24 hours and malformations, body length and body weight were assessed at the end of the assay. Tadpoles were 

also exposed to 6 sub-lethal concentrations, below the previously obtained LC10 (0.006 to 0.031%), for a period of 96 

hours. At the end of the assay, a set of biochemical markers were evaluated in tadpoles, including those related with 

anaerobic energy production (lactate dehydrogenase), neurotoxicity (acetylcholinesterase), oxidative stress (e.g. 

catalase) and oxidative damage (lipid peroxidation). Moreover, embryos of X. laevis were exposed to 6 concentrations of 

SLE50S (0.031 to 0.17%) and SLE1S (0.022 to 0.12%), for a period of 96 hours. Mortality and hatching rate were recorded 
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every 24 hours of exposure and malformations, body length, and developmental stage were assessed at the end of the 

assay. The obtained results will shed light on whether the functionalization of anionic surfactants plays a role on their 

toxicity to aquatic developmental stages of amphibians. So far, LC50 results for tadpoles indicate that a higher 

concentration of SLE50S is needed in order to induce the same mortality rate as SLE1S. This suggests a greater toxicity 

for SLE1S. 
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Metallic corrosion is an unsolved economic and environmental problem for modern societies consuming more than 3% of 

the GDP worldwide. It is particularly severe and challenging in seawater-immersed steel-made structures (e.g., bridges, 

vessels). Current technologies to tackle maritime corrosion include the application of corrosion inhibitors (CIs) in protective 

coatings. Since many of the high-performance CIs (e.g., 2-mercaptobenzothiazole (MBT)) are very toxic to the aquatic 

organisms, other efficient and apparently eco-friendlier alternatives have been proposed (e.g., zinc phosphate (ZP), 

nitrites). In the framework of the NANOGREEN R&D project, the immobilization of CIs in engineered nanomaterials, such 

as Zn-Al layered double hydroxides (Zn-Al LDH), have been proposed as an innovative technique to develop efficient 

nanoadditives (e.g., Zn- Al LDH-ZP; LDH-MBT) that can control the spontaneous and premature leaching of CIs in current 

anti-corrosion coatings. Taking into account that LDH-ZP is a novel anti-corrosion nanomaterial, the present study aims 

to assess their environmental fate and behavior and short-term effects towards marine species representing primary 

producers (microalgae Isochrysis galbana, Nannochloropsis gaditana and Tetraselmis chuii; diatoms Phaeodactylum 

tricornutum and Chaetoceros calcitrans; ISO 10253) and primary consumers (rotifers Brachionus plicatilis; ISO 19820 and 

crustaceans Artemia salina; ASTM E1440-91), following standard guidelines with minor adaptations (described by 

Figueiredo et al., 2019; Kaczerewska et al., 2020). Aqueous dispersions (in ultrapure water) of Zn-Al LDH-ZP are unstable 

over time. In artificial saltwater, larger aggregates tend to sink in less than 24 h, and then, hydrodynamic size of dispersed 

nanomaterials tend to be relatively constant over time (up to 96 h). In terms of ecotoxicity, both soluble and nanostructured 

forms of zinc phosphate were not toxic (I/LC50 > 100 mg/L) for all tested species. These results contribute to increase the 

foreground knowledge towards a new generation of efficient and truly eco-friendly anticorrosion additives. 
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The exponential increase in world population and the growth in food consumption enforce to an intensive use of fertilizers 

and pesticides to supress food production requirements, thus placing unprecedented pressure on aquatic systems. 

Nowadays, climatic changes, namely the raise of temperature, constitute an additional stressor to aquatic biota. Hence, 

it is crucial to understand the harmful effects of pesticides in aquatic systems, in a context of climatic changes. In this 

work, the effects of the pesticides copper sulphate and oxyfluorfen on the marine diatom Thalassiosira weissflogii, at three 

temperature scenarios (15oC, 20oC and 25oC) were considered. This work intends to: a) evaluate the impacts on the 

growth rate of T. weissflogii exposed to both pesticides, single and combined, at 15 ºC, 20 ºC and 25 ºC; b) understand 

the interaction between copper sulphate and oxyfluorfen, at each temperature, following the mixture models CA 

(Concentration Addition) and IA (Independent Action); c) determine the biochemical effects, namely in the fatty acids (FA) 

profiles, after exposure to both pesticides at 15 ºC, 20 ºC and 25 ºC. Results showed that this species is highly sensitive 

to oxyfluorfen, with EC50 values in the μg/L range, whereas EC50 values for copper sulphate were in the mg/L range. The 

growth rate of T. weissflogii was higher at 20oC and 25oC than at lower temperatures (15 ºC). The combined effects of 
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the pesticides on the growth rate of T. weissflogii were best fitted by the IA model with a dose ratio deviation, revealing 

synergism when the pesticides were present at extreme ratios (e.g. high dose of oxyfluorfen and low dose of copper 

sulphate and contrariwise) but antagonism when the chemicals were present in intermediate ratios. Regarding the effects 

on FA profiles, the organisms exposed to higher temperatures (20 ºC and 25 ºC), were more affected by the pesticides 

(dissimilarity between control and combined pesticides at 20 ºC=92% and at 25 ºC=79%), than the ones exposed to the 

lowest temperature (15 ºC) (dissimilarity between control and combined pesticides=14.98%). These results raise concern 

over the potential effects of mixtures of these pesticides in the environment, considering the predicted increase in 

temperature. Under these conditions, this species will face decreased growth rate and impaired nutritional value, which 

will likely impact the trophic food webs and, thus, the structure of marine communities. 

  

 

P104: Does previous exposure to heat spike shape Mytilus galloprovincialis sensitivity to 
the invasive red seaweed Asparagopsis armata exudate? 
Maria D. Bordalo, Andreia C. M. Rodrigues, Sílvia F. S. Pires, Amadeu M.V. Soares, João L.T. Pestana, Hugo C. Vieira 
CESAM — Centre for Environmental and Marine Studies, Department of Biology, University of Aveiro, 3810-193 Aveiro, Portugal 
 

As a result of global warming, temperature extremes are increasing in frequency and intensity with negative effects on 

marine organisms. Ectothermic species are particularly vulnerable to thermal stress and these events may compromise 

their ability to recover, increasing thus their susceptibility to an additional stress challenge. Seaweeds are a significant 

part of introduced biota in coastal habitats. Asparagopsis armata is known for its strong invasive behaviour and the 

exudation of secondary metabolites as a chemical defence, affecting surrounding biota such as the mussel Mytilus 

galloprovincialis. In fact, exudate toxicity to this mussel was found to be enhanced under warming scenario, but the impact 

of a pre-exposure to heat stress on the response to exudate has never been tested. Thus, this study aims to answer the 

question: Does previous exposure to heat stress shape M. galloprovincialis sensitivity to A. armata exudate? We, 

therefore, tested a serial exposure to heat spikes and to the exudate. Mussels were exposed for 48h to distinct 

temperature scenarios (control: 18 °C and two heat spikes: 22 and 26 °C). In the following 48h, mussels were left at 18 

°C and exposed to the exudate (0 and 2%). Oxidative stress (catalase - CAT, total glutathione – tGSH), neurophysiological 

(acetylcholinesterase - AChE) and energy metabolism (lactate dehydrogenase – LDH, energy consumption, energy 

available) related biomarkers were evaluated. Mussels pre-exposed to high heat spike presented higher antioxidant 

activity even after 48h at 18 °C (without the exudate) as observed by the increased CAT activity. However, CAT activity 

declined at 26°C when mussels were later exposed to the exudate, which may represent a depletion in this enzyme activity 

following the additional challenge. Thermal stress was the main responsible for a tGSH decline from 18 to 26 °C, indicating 

the active involvement of this antioxidant in fighting reactive oxygen species in excess (expected to increase under thermal 

stress), either with or without the exudate challenge. Short-term exposure to 26°C affected the mussel neurophysiology, 

even after a recovery period. Also, at 18 °C, AChE activity declined following exposure to exudate. Increased LDH was 

observed under heat stress only in the absence of the exudate, suggesting the need to use anaerobic energy-producing 

pathways after a 26 °C heat spike. In contrast, the highest aerobic energy consumption was detected in mussels pre- 

exposed to 26 °C and then to exudate. A similar scenario was observed in terms of energy available, meaning that 

organisms are allocating energy to their reserves in order to ensure their maintenance under sub-optimal conditions. This 

study highlights the importance of considering sequential exposure to stressors to a more realistic assessment of their 

effects in particular in marine intertidal environments that increasingly cope with acute and intense thermal events as well 

as with episodes of macroalgal blooms. 
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P105: Persistent organic pollutants in estuarine waters – the case study of two Portuguese 
fish aquaculture facilities 

Carolina P. Rocha1, João C. Marques1, Ana M. M. Gonçalves1,2 
(1) University of Coimbra, MARE - Marine and Environmental Sciences Centre, Department of Life Sciences, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal; (2)  

Department of Biology and CESAM, University of Aveiro, 3810-193 Aveiro, Portugal  
 

The environmental issue raised by the persistence of contaminants in waterbodies and their impacts in non-target 

organisms, including humans, remains a serious concern. New substances of major concern are regularly identified, 

including previously unknown metabolites of contaminants already of concern that pose threats to wildlife and to human 

health. Estuaries are potentially highly subjected to the input and accumulation of contaminants from varied sources, 

namely from urban sources and agricultural fields, contaminants brought in by ocean tides, and direct input from human 

activities placed in estuaries. The Mondego and Sado estuaries (Portugal) are subjected to different polluting pressures. 

The Mondego estuary is an important area for agriculture, especially rice and corn production, salt production and, in the 

last few years, numerous aquaculture facilities (especially semi-intensive rearing systems) developed along the system’s 

margins. On the other hand, the Sado estuary comprises an extensive industrial plant, including paper, pulp and feed 

industries, naval industries and, similarly to the Mondego estuary, semi-intensive aquaculture facilities. As semi-intensive 

aquaculture is characterised by the poor control over the environmental conditions the farmed organisms are subjected 

to during rearing. Thus, as the organisms produced in the mentioned facilities are for human consumption, there is an 

interest in assessing the potential accumulation of such substances in the farmed organisms. In the present study, three 

matrices (water, sediment and fish) from four semi-intensive fish aquacultures – two in the Mondego estuary and two in 

the Sado estuary – were sampled and assessed for the presence of emerging contaminants, including polycyclic aromatic 

hydrocarbons (PAH), pharmaceuticals and personal care products. Analysis and identification of compounds are being 

carried with resort to Gas Chromatography-Mass Spectrometry, and numerous substances have already been identified 

in all matrices. Preliminary results have enabled the detection of metabolites from antidepressants, anabolic steroids and 

food additives, being, in general, in higher concentration in sediment samples and lower in water samples. Samples from 

the Sado estuary also seem to present higher concentrations of the compounds found in both estuaries; PAH have also 

been found in some Sado samples, while Mondego samples showed, at this point, no traces of PAH. The results obtained 

in the present screening will be used to assess the impact of the contaminants on organisms’ metabolism and overall 

health and extrapolate to potential impacts concerning human nutrition and health. The study contributes with further 

knowledge concerning the presence of emerging contaminants approaching the impacts to environmental health and 

promoting strategies to prevent pollution input in natural environments, and thus contributing to food security and safety. 

 

 
P106: Toxicity of plant extracts against a ciliate responsible for fish diseases in 
aquaculture 

Ana Carvalho, Inês Domingues, Amadeu M.V.M. Soares, Catarina R. Marques 
Centre of Marine and Environmental Studies (CESAM) & Department of Biology, University of Aveiro, 3810-193 Aveiro, Portugal 
 

Philasterides dicentrarchi is a facultative parasite which causes scuticociliatosis, a severe systemic disease leading to 

high mortality rates in aquaculture, causing severe economic damages. Several strategies to manage this pathogen have 

been tested, with little success. Therapeutic agents previously assessed were shown to be harmful to fish and the 

surrounding environment. Nowadays, there is no effective method against P. dicentrarchi infection and proliferation in 

aquaculture. Herbal remedies have been used against human disease for millennia, however, their application against 

fish diseases has not been deeply studied. Given the side effects often associated with synthetic drugs, plant extracts can 

be an alternative treatment against microorganisms, due to potentially lower associated costs, biodegradability, and lower 

environmental impact. The bioactive nature of plant extracts is often associated with the production of secondary 

metabolites with antimicrobial, antiparasitic, and antipathogenic activities. The present work aimed to evaluate the toxicity 

and antiprotozoal activity of natural extracts from two plant species against P. dicentrarchi. For that purpose, the extracts 

were obtained through immersion in ethanol, filtered and evaporated in a rotovapor. The effect of the plant extracts was 
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tested against P. dicentrarchi populational growth and oxidative stress. Population growth rate was assessed by cell 

counting, and antioxidant enzymes Glutathione S-Transferase (GST), Glutathione Peroxidase (GPx), Glutathione 

Reductase (GR), Total Glutathione (TG), Catalase (CAT), and Acetylcholinesterase (AchE) were measured as biomarkers 

of oxidative stress. Both plant extracts hindered P. dicentrarchi population growth, particularly at high concentrations. 

Exposure to Extract 1 affected P. dicentrarchi antioxidant biomarkers, particularly CAT and GPx. All tested biomarkers 

were significantly affected by Extract 2, especially GST and GR which observed significant increases at nearly all 

concentrations. Thus, the present work revealed that plant extracts affected sub-lethal responses of P. dicentrarchi, 

showing their potential effectiveness to control P. dicentrarchi growth and pathogenicity to farmed fish. The applicability 

of plant extract use in aquaculture, and their effects on farmed fish, should be further elucidated in the future. 

 

 

P107: Effects of temperature exposure on Oreochromis niloticus fingerlings fed an 
artisanal diet 
Sílvia F S Pires1, Inês Vital2, Vitória Pereira1, Henriques Bustani1, Cláudia Aragão2, Sofia Engrola2, Miguel Cabano2, 

Jorge Dias3, Amadeu M V M Soares1, Andreia C M Rodrigues1 and Rui J M Rocha1,3 
(1) CESAM – Centro de Estudos do Ambiente e do Mar, Departamento de Biologia, Universidade de Aveiro, Aveiro, Portugal; (2)  Centro de Ciências do Mar do Algarve 
(CCMAR), Universidade do Algarve, Faro, Portugal; (3) Sparos, Lda., Área Empresarial de Marim, Olhão, Portugal; (4) Riasearch, Lda., Murtosa, Portugal 
 

Aquaculture has been increasing and is one of the fastest-growing animal food production industries. One of its main 

obstacles is the increase in water temperatures as a result of climate change. Fish, as ectothermic organisms, are unable 

to use metabolic heat to maintain body temperature, being therefore susceptible to water temperature fluctuations. Climate 

change put communities from less developed countries at risk regarding food safety and security. This work addresses 

community-based aquaculture, aiming to increase income, employment level, and locally available food resources in local 

villages with few access to animal protein. In this type of production, fish are farmed exclusively on food that naturally 

grows in the culture ponds so, the addition of an aquafeed, can lead to an increase in fish production. For that, a set of 

locally produced ingredients were selected, some of them presented antioxidant properties. Thus, this study aims to 

evaluate if the feed formulated with the local ingredients improves fish antioxidant defences enhancing fish resistance to 

thermal stress periods. Therefore, the following objectives were considered: (1) evaluation of the growth performance of 

tilapia fingerlings fed a diet formulated with local ingredients from Mozambique (Exp diet) compared to tilapia fed with a 

commercial diet (Ctrl diet) during a 64 days trial; (2) evaluation of the effects of temperature variations on tilapia fingerlings 

(antioxidant defences, oxidative damage and erythrocytic maturity index – EMI) fed with Ctrl and Exp diets when exposed 

to different temperatures (18, 26 and 32 °C), during a 24h challenge trial. Regarding the growth performance, tilapia fed 

with Exp diet presented lower growth rates compared to the tilapia fed with Ctrl diet. Regarding the DNA integrity, the Exp 

diet appears to contribute to a decrease in genetic damage events, at both precocious and delayed appearance of damage 

events. Regarding the EMI, it was possible to verify a higher rate of cell renewal in fish fed Exp diet. Contrariwise, fish fed 

the Exp diet presented higher levels of antioxidant activity, leading to increased oxidative stress with oxidative damage 

observed at protein level. In summary, water temperature is, in fact, a critical factor for the metabolism of fish and, the 

Exp diet appears to counteract the effects caused by thermal stress in terms of genetic damage. Nonetheless, the Exp 

diet increased the oxidative stress on fish, although it is important to note that no mortality was observed. Since the main 

goal of this study was to improve fish production for local consumption, the differences in the fish growth, combined with 

the fact that they have access to natural food in ponds, do not represent a significant constraining. So, overall it is possible 

to conclude that the use of diets formulated with local ingredients can represent a viable source for the production of tilapia 

in community-based aquaculture in earthen ponds. 
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OC 189: Gradients of genetic diversity and differentiation across the distribution range of 
a Mediterranean coral: Patterns, processes and conservation implications 
Jean-Baptiste Ledoux1,2, Raouia Ghanem3,4, Mathilde Horaud2, Paula López- Sendino2, Valèria Romero-Soriano5, 

Agostinho Antunes1,6, Nathaniel Bensoussan2, Daniel Gómez-Gras2, Cristina Linares7, Annie Machordom8, Oscar Ocaña9, 

José Templado8, Raphaêl Leblois10,11, Jamila Ben Souissi3,4, Joaquim Garrabou2  
(1) CIIMAR/CIMAR, Centro Interdisciplinar de Investigação Marinha e Ambiental, Universidade do Porto, Porto, Portugal; (2) Institut de Ciències del Mar CSIC, Passeig Marítim 
de la Barceloneta 37-49, E- 08003, Barcelona, Spain; (3) Institut National Agronomique de Tunisie, Université de Carthage, Tunis, Tunisie; (4) Laboratoire de Biodiversité, 
Biotechnologies et Changements Climatiques (LR11ES09), Université Tunis El Manar, Tunis, Tunisie; ( 5) Institute of Integrative Biology, University of Liverpool, Liverpool L69 
7ZB, United Kingdom; (6) Departamento de Biologia, Faculdade de Ciências, Universidade do Porto, Porto, Portugal; (7) Departament de Biologia Evolutiva, Ecologia i Ciències 

Ambientals, Institut de Recerca de la Biodiversitat (IRBIO), Universitat de Barcelona, Avda. Diagonal 643, 08028 Barcelona, Spain; (8) Museo Nacional de Ciencias Naturales 
(MNCN-CSIC), José Gutiérrez Abascal 2, 28006 Madrid, Spain; (9) Departamento de Oceanografía Biológica y Biodiversidad, Fundación Museo del Mar de Ceuta, Muelle 
Cañonero Dato, S/N, 51001, Ceuta, Spain ; (10) CBGP, INRAE, CIRAD, IRD, Montpellier SupAgro, University of Montpellier, Montpellier, France; (11) Institut de Biologie 
Computationnelle, University of Montpellier, Montpellier, France  

 

How historical and contemporary evolutionary processes shape the patterns of genetic diversity and differentiation across 

species’ distribution range remains an open question with strong conservation implications. Negative gradients of neutral 

genetic diversity from central to peripheral populations were reported in various species, yet, the underlying processes 

are still a matter of debate. Two non-mutually exclusive hypotheses involving contemporary vs. historical processes are 

usually considered to explain these negative gradients. Following the “central-peripheral hypothesis”, the genetic diversity 

should decline from the centre toward the peripheries of a species’ range in response to demo-genetic stochasticity linked 

to the environmental characteristics of peripheral habitats. On the other hand, the “postglacial range expansion 

hypothesis” suggests that historical processes such as serial founder events recolonization following the Last Glacial 

Maximum (LGM 24-18,000 years ago), shape negative genetic gradients from the source to the edge of the expansion 

range. Focusing on the Mediterranean orange stony coral, Astroides calycularis, we tested these hypotheses. Standing 

on microsatellite genotyping data from 29 populations distributed across its distribution range, we i) characterized the 

pattern of neutral genetic diversity; ii) gave insights into the underlying processes; and iii) discussed conservation 

implications, with emphasis on the Zembra national park (Tunisia). We show that the decrease of genetic diversity (He, 

Ar(g)) and an increase of genetic differentiation (population-specific FST) from the Centre to the Eastern and Western 

Peripheries of the distribution range is most likely explained by “the postglacial range expansion hypothesis” rather than 

the “central-peripheral hypothesis”. The populations from Zembra National Park show the highest genetic diversity 

reported so far in the species. We argue that enforcement of conservation measures should be considered to protect this 

genetic diversity pattern, in particular when considering the low effective population size inferred at many sites.  

 

 

Thursday 7th July, Room 1, 09:15h  
OC 190: Crypticity within supratidal rockpools (Coleoptera: Hydraenidae: Ochthebius) 
Adrian Villastrigo1,2,3, David T. Bilton4,5, Pedro Abellán6, Andrés Millán1, ignacio Ribera3, Josefa Velasco1 
(1) Departamento de Ecología e Hidrología, Facultad de Biología, Universidad de Murcia, 30100 Espinardo, Murcia, Spain; (2)  Sektion Coleoptera, Bavarian State Collection 
of Zoology (SNSB – ZSM), Münchhausenstraße 21, 81247 München, Germany; (3)Institute of Evolutionary Biology (CSIC-Universitat Pompeu Fabra), Passeig Maritim de la 
Barceloneta 37-49, 08003, Barcelona, Spain; (4) Marine Biology and Ecology Research Centre, School of Biological and Marine Sciences, University of Plymouth, Drake Circus 

Plymouth PL4 8AA, UK; (5) Department of Zoology, University of Johannesburg, PO Box 524, Auckland Park, 2006 Johannesburg, South Africa; (6) Departamento de Zoología, 
Facultad de Biología, Universidad de Sevilla, Seville, Spain 
 

Estimates of global biodiversity are usually limited by the existence of species with reduced or not apparent morphological 

differences. This handicap is frequently associated with ecologically specialised taxa due to environmental constraints 

through stabilizing selection. Supratidal rockpools are very dynamic environments with dramatic changes in water level 

as a result of cycles of rain and desiccation, which affect water availability and their physicochemical characteristics (e.g., 

salinity or temperature) and lead to a very specialised fauna. Here, we study the genetic diversity and phylogeographic 

patterns of supratidal rockpool Ochthebius (Coleoptera: Hydraenidae) in the Iberian Peninsula. We used both 
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mitochondrial and nuclear DNA to highlight the presence of morphologically cryptic lineages, suggesting plausible 

dispersal barriers that help us understand their genetic isolation, fuelled by historical and contemporary marine 

hydrogeography. Past geological events (i.e., Messinian Salinity Crisis) matched the topological splits between lineages, 

whilst current wind and coastal oceanic currents determine the phylogeographical structure of Ochthebius lineages. This 

study shows that oceanic processes are also key to understand the evolutionary dynamics on the supratidal habitats. 

Moreover, we set the basis for deeper analysis of rockpool Ochthebius but further studies are needed for decision-making 

on whether these genetic lineages should represent novel species. 
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OC 191: Evolution of lakes to peatlands in Azores Islands, a multiproxy palaeoecological 
analysis 

Souto, M.1, Santos, S.1, Raposeiro, P.1, Pontevedra-Pombal, X.3, Ritter, C1, & Gonçalves, V.1,2 
(1) CIBIO, Centro de Investigacão em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Pólo dos Açores, Universidade dos Açores, 9500-321 Ponta Delgada, 
Portugal; (2) Faculdade de Ciências e Tecnologia, Universidade dos Açores, 9500-321 Ponta Delgada, Portugal; (3) Dpto. Edafoloxía e Química Agrícola, Fac. Bioloxía, 
Universidade de Santiago de Compostela, Santiago de Compostela, Spain 

 

Terrestrialization is the process by which a water body transitions from a lenitic to a terrestrial ecosystem. Shallow lakes 

are the most common wetlands in the world and in this work we present the study of transformation of a small lake to a 

peatland, Lagoa da Prata (37,80652 -25,73641) located at 525 m a.s.l., on the island of São Miguel, in the archipelago of 

the Azores. Behind the term terrestrialisation is the theory of vegetation succession, which predicts that hydrophyte 

communities are progressively replaced by helophytes, followed by terrestrial plants. Climatic and anthropogenic factors 

often influence this natural process. Through a multi-proxy study of a core, including plant remains, teste amoebae and 

algae, we have reconstructed the last 1300 years of ecosystem evolution. During this period, three main ecosystem 

phases were detected: an initial period (from 730 to 1270 CE) characterised by a strong volcanic activity (presence of 

three tephras); a second period (between 1270 and 1800 CE) corresponding to a lacustrine system; and a third period 

(from 1800 CE to present) where the system can already be considered a peatland. The plant remains data show the 

classical phytosociological succession (Potamogeton-Carex-Juncus), which in our case is finally replaced by a Sphagnum 

peatland at present. The testate amoebae communities are initially characterised by species typical of more aquatic 

habitats (Centropyxis, Arcella), which are replaced, as the lake fills up and loses depth, by species of the genus Difflugia, 

more adapted to life among macrophytes. When the Sphagnum bursts into the ecosystem, it creates new, much harsher 

conditions, and the diversity of species decreases, the most characteristic being Assulina and Euglypha. Apart from the 

autogenous evolution of the lake system, climatic and anthropogenic effects must also be considered. Historical data 

indicate strong pressure on the lake, including water extraction and agricultural use. 

 

 

Thursday 7th July, Room 1, 09:45h  
OC 192: The corixid Sigara (Subsigara) distincta (Fieber, 1848) in the Pyrenees: a first 

record for Spain and an unsolved taxonomic puzzle 
Víctor Osorio1, María Ángeles Puig1, Teresa Buchaca1, Hyunbin Jo2 and Marc Ventura1 
(1) Centre for Advanced Studies of Blanes, Spanish Research Council (CEAB-CSIC), Integrative Freshwater Ecology Group, Blanes 17300, Spain; (2) Fisheries Science Institute, 
Chonnam National University, Yeosu, 59626, Republic of Korea 
 

The occurrence of Sigara (Subsigara) distincta (Fieber, 1848) in Spain is reported for the first time based on specimens 

collect- ed in the Pyrenean municipality of Vielha e Mijaran (Central Pyrenees). Multiple captures between 2014-2018 

indicate that S. distincta successfully established itself in Lake Vilac (1640 m a.s.l.), a small mesotrophic water body under 

Atlantic climate. High-throughput sequencing (HTS) technologies are valuable tools for freshwater bioassessment and 

detection of rare taxa. A DNA metabarcoding study carried out on macroinvertebrate samples supported the presence of 

S. distincta in the lake, thus corroborating morphological identification of imagines and greatly facilitating the identification 
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of immature stages, which otherwise would be a difficult if not impossible task. By means of DNA barcode sequencing of 

individuals from Lake Vilac, we detected a rare haplotype of S. distincta previously recorded in Northern Germany. Our 

sequences showed to be clearly segregated from other publicly available S. distincta sequences, according to 

phylogenetic analysis. The results support the hypotheses of the existence of two highly divergent S. distincta lineages 

across Europe. A major taxonomic revision of Subsigara Stichel, 1935 species, combining both molecular and 

morphological approaches will be needed to shed light on the causes of high genetic intraspecific variation in S. distincta 

and related species. 
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OC 193: Does taxonomic relatedness translates into lower functional gene divergence? 
Joana Mariz1, Ricardo Franco-Duarte2,3, Fernanda Cássio2,3, Cláudia Pascoal2,3 and Isabel Fernandes2,3 
(1) Chair of Urban Water Systems Engineering, Technical University of Munich, Am Coulombwall 3, 85748 Garching, Germany; (2)  Centre of Molecular and Environmental 
Biology (CBMA), Department of Biology, University of Minho, 4710-057 Braga, Portugal; (3) Institute of Science and Innovation for Bio-Sustainability (IB-S), University of Minho, 
4710-057 Braga, Portugal 
 

Aquatic hyphomycetes are key microbial decomposers in freshwaters that are capable of producing extracellular enzymes 

targeting complex molecules of plant litter, thus, they are crucial to nutrient cycling in these ecosystems. These fungi are 

able to assimilate nutrients (e.g., nitrogen) from stream water and to immobilize them from decomposing plant litter 

increasing its nutritional value for higher trophic levels. Evaluating the genetic diversity of aquatic hyphomycetes is pivotal 

for understanding the potential impacts of biodiversity loss on nutrient cycling in freshwaters. The aim of this study was to 

detect a functional gene involved in N-cycling from several aquatic hyphomycete species. To that end, we used a 

combination of experimental and in silico approaches to analyse the inter- and intraspecific taxonomic (ITS1-5.8S-ITS2 

region) and functional (nitrate reductase gene euknr) diversity of 40 aquatic hyphomycete strains belonging to 23 species. 

The experimental approach consisted of DNA extraction from each strain, followed by DNA amplification and sequencing 

(ITS1-5.8S-ITS2 region) or by cloning and sequencing (nitrate reductase gene euknr). The in silico approach consisted of 

obtaining DNA sequences (ITS1- 5.8S-ITS2 region and nitrate reductase gene euknr) from the six aquatic hyphomycete 

complete genomes available at NCBI. A phylogenetic analysis was performed including all obtained sequences. 

Amplification success of the nitrate reductase gene was 58%. The lack of amplification might be a result of functional 

gene absence or an inadequacy of the used primers to target those species. Both aspects must be considered before 

making assumptions about the inexistence of euknr gene and, consequently, the species functional abilities. The 

evolutionary divergences between aquatic hyphomycete species based on ITS-5.8S-ITS2 sequences ranged between 0 

and 26%. For the nitrate reductase sequences, these values were highest where evolutionary divergences ranged 

between 0 and 39%. A positive correlation was found between the taxonomic and nitrate reductase gene divergences. 

Interestingly, some cases challenged this trend: Dactylella cylindrospora (Orbiliomycetes) and Thelonectria rubi 

(Sordariomycetes), which were phylogenetically identical but highly divergent regarding the nitrate reductase gene; and 

Collembolispora barbata (incertae sedis) and Tetracladium apiense (Leotiomycetes), which exhibited moderate taxonomic 

divergence but no divergence in the nitrate reductase gene. Additionally, Tricladium chaetocladium (Leotiomycetes) 

strains were phylogenetically identical but displayed a degree of nitrate reductase gene divergence above the average for 

the interspecific level. Overall, inter- and intraspecific functional diversity was observed among aquatic hyphomycetes. In 

a scenario of biodiversity loss, loosing species which are taxonomically more divergent might promote a homogenization 

of species functional genetic diversity. 
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Thursday 7th July, Room 1, 10:45h  
OC 194: Where are the unknown aquatic insects in Europe? Looking for biodiversity 
hotspots across Europe. 
Sánchez-Campaña, C.1, Múrria, C1,2, Hermoso, V.3, Sánchez-Fernández, D.4, Tierno de Figueroa, J.M5, González, M.A.6, 

Millán, A.4, Breil-Moubayed, J.7, Ivković, M.8, Graf, W.9, Sipahiler, F.10, Bonada, N.1,2 
(1) Freshwater Ecology, Hydrology and Management (FEHM-Lab), Department of Evolutionary Biology, Ecology & Environmental Sciences, Biology Faculty, University of 

Barcelona (UB), 08028 Barcelona, Catalonia/Spain; (2) Institut de Recerca de la Biodiversitat (IRBio), University of Barcelona (UB), Barcelona, Catalonia/Spain; (3) Centre de 
Ciència i Tecnologia Forestal de Catalunya (CTFC), Crta. Sant Llorenç de Monunys, Km 2, 25280 Solsona, Lleida, Spain; (4) Department of Ecology & Hydrology, University of 
Murcia (UM), Campus de Espinardo, 30100 Murcia, Spain; (5) Department of Zoology, Faculty of Sciences, University of Granada (UGR), 18071 Granada, Spain; (6) Department 

of Zoology, Genetics & Physical Anthropology, Biology Faculty, University of Santiago de Compostela (USC), Santiago de Compostela, Spain; (7) Freshwater & Marine Biology 
– 10 rue des Fenouils – 34070 Montpellier, France 8Division of Zoology, Department of Biology, Faculty of Science, University of Zagreb, Rooseveltov trg 6, 10000 Zagreb, 
Croatia; (9) University of Natural Resources and Life Sciences (BOKU), Vienna, Institute of Hydrobiology and Aquatic Ecosystem Management (IHG), Gregor-Mendel- Straße 
33/DG, 1180 Vienna, Austria; (10) Hacettepe University, Department of Biology Education, Bardacık Sokak No. 11, 4 TR-06640 Ankara, Turkey 

 

Understanding biodiversity patterns is crucial to address future conservation measures to halt biodiversity loss under 

global change. However, a large proportion of species still remain to be described (unknown biodiversity), which prevent 

to accurately conduct this task. This phenomenon, also called the “Linnean shortfall”, is especially relevant in hyperdiverse 

taxonomic groups, such as insects. Here we aim at exploring distributional patterns of recently described freshwater 

insects species in Europe for (1) inferring the location of unknown biodiversity hotspots and (2) determining the variables 

behind these hotspots. For this, we compiled georeferenced information where aquatic insect species were discovered 

across Europe from 2000 to 2020, and related it with a set of sampling effort, environmental, and socioeconomic variables. 

We found 789 recently described species: 360 Trichoptera, 223 Diptera, 105 Coleoptera, 66 Plecoptera, 28 

Ephemeroptera, 3 Neuroptera, 2 Lepidoptera, and 2 Odonata. The Mediterranean Basin was the region with the highest 

number of recently described species (75.8%), being Turkey the country that contributes the most (199). We also 

calculated the number of new species per spatial unit (146 small basins across Europe with a mean area of 80.234,22 

km2) and the different variables: GBIF data was used for the sampling effort, HydroBASIN for the environmental 

conditions, and Eurostat for the socioeconomic indicators. The richness of recently described species per spatial unit 

across Europe was mainly related to mid-elevation areas (an environmental variable) and regions with a high number of 

universities (a socioeconomic variable). Surprisingly, the percentage of protected areas (another environmental variable) 

did not explain the distribution of recently described species because a higher number of these species (73.5%) were 

found outside such protected areas. Our results highlight the urgent need to concentrate conservational efforts in 

freshwater ecosystems located at mid-altitude areas and out of protected areas across the Mediterranean Basin. These 

areas are heavily impacted by human activities but could harbour much more biodiversity than detected so far. 

 

 

 

Thursday 7th July, Room 1, 11:00h 
OC 195: Climatic variability and evolutionary trade-offs shape intraspecific variation of 
thermal tolerance in aquatic insects 

Susana Pallarés1, David Garoffolo2, Belén Rodríguez2, David Sánchez-Fernández2 
(1) Department of Zoology, University of Seville, Seville, Spain; (2) Department of Ecology and Hydrology, University of Murcia, Murcia, Spain 
 

Understanding what factors affect organisms’ thermal tolerance and acclimation capacity is highly relevant in a climate 

change context. Climatic variability is considered as one of the key drivers of intra and interspecific variation in thermal 

tolerance in ectotherms. The climatic variability hypothesis (CVH) predicts that organisms that have evolved in 

environments subject to higher thermal variability have greater thermal tolerances and acclimation capacities than those 

from more stable environments. However, due to evolutionary trade-offs, taxa that have evolved higher thermal limits may 

have done so at the expense of the plasticity of such limits, showing limited acclimation capacity (Stillman’s hypothesis, 

SH). We tested these hypotheses, at the intraspecific level, across three saline water beetle species (Enochrus 

jesusarribasi, Berosus hispanicus – Hydrophilidae and Nebrioporus baeticus – Dytiscidae). We compared the upper and 
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lower thermal limits and acclimation capacities between two populations of each species with similar annual mean 

temperature but different seasonal and daily thermal variability (a continental vs a coastal population, with greater and 

lower thermal variability, respectively). Adults from each population were acclimated for a week at 17 (mean annual 

temperature in both localities, used as a control treatment), 20 and 25°C, in the laboratory. Then, we estimated the heat 

coma temperature (HCT) and supercooling point (SCP) as upper and lower thermal limits, respectively, using a dynamic 

method with a rate of thermal change of 1°C min-1. In agreement with the CVH, upper thermal limits (mean HCT among 

all species) were higher in the continental population; but within species, such difference was only significant for B. 

hispanicus. For all the species, HCTs significantly increased with acclimation temperature in the coastal population, while 

no effect of acclimation was found in the continental one. Regarding lower thermal limits, SCP were significantly lower in 

the continental population in B. hispanicus, but no differences between populations of the other species were found. 

Acclimation temperature only had a significant effect on SCP in E. jesusarribasi, in which SCP of individuals acclimated 

at 17°C were lower than those from the 20°C treatment. Our results support the role of thermal variability as an important 

factor affecting thermal tolerance limits, extending the CVH to freshwater species at the intraspecific level. However, the 

observed intraspecific differences in acclimation capacities suggest that populations that have locally adapted to greater 

thermal variability by increasing upper thermal limits, may have little margin to further increase such limits by plasticity. 

This may reflect evolutionary trade-offs, according with the SH. Overlooking intraspecific variation of thermal limits and 

acclimation capacity of aquatic species could led to inaccurate predictions of their vulnerability to global warming. 

 

 

 

Thursday 7th July, Room 1, 11:15h 
OC 196: A novel macroecological pattern for aquatic insects: species range size increases 
along the head-mouth river axis 

Picazo, F.1, Millán,A.2, Sánchez-Fernández,D.2, Heino,J.3, Ollero,A4.& Ribera, I5. 
 (1) Departament of Ecology/Water Institute (IdA)/Research Unit Modeling Nature (MNat), University of Granada, Granada, Spain; (2) Departament of Ecology and Hydrology, 
University of Murcia, Murcia, Spain; (3) Freshwater Centre, Finnish Environment Institute (SYKE), Oulu, Finland 4Departament of Geography and Reginal Planning, University 

of Zaragoza, Zaragoza, Spain; (5) Institute of Evolutionary Biology UPF-CSIC, Barcelona, Spain 
 

Geographic range size has been identified as a predictor of species’ extinction risk and their ability to face climate and 

land use changes. Focusing on freshwater ecosystems, the recognition of macroecological patterns is essential to mitigate 

the biodiversity loss. Although previous studies have shown habitat type as a determinant of species geographical ranges 

on the lotic-lentic divide, it remains unexplored along the habitat gradient observed from headwaters to river mouths. We 

examined 612 EPT (Ephemeroptera, Plecoptera and Trichoptera) species associated with 7 zones established along the 

longitudinal river axis and distributed across 22 biogeographical regions of Europe and found that species range size 

increased downstream. Interestingly, this pattern was consistent for different range size surrogates, such as the latitudinal 

range, the mid- point of the latitudinal range or the northern boundary of the range, both for the whole species pool and 

across the three insect orders. According to the range size of the EPT species associated with the different longitudinal 

zones, cross-region beta diversity and distance-decay relationships were higher and steeper, respectively, along the 

head-mouth river axis. We also hypothesized that habitat stability at geological time-scales and river catchment 

topography might be the main determinants of geographical ranges in aquatic insects by shaping their dispersal ability 

and niche breadth. To conclude, we here provide solid evidence for a novel macroecological pattern in freshwater lotic 

ecosystems, which together with further research combining experimental, phylogenetic and trait-based approaches may 

disentangle its underlying drivers and anticipate species vulnerabilty to global change. 
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Thursday 7th July, Room 1, 15:15h 
OC 197: Are patterns of sampling effort and completeness of inventories congruent? A 
test using databases for five insect taxa in the Iberian Peninsula 
David Sánchez-Fernández1, José Luis Yela2, Raúl Acosta3, Núria Bonada3, Enrique García- Barros4, Cástor Guisande5, 

Juergen Heine6, Andrés Millán1, Miguel L. Munguira4, Helena Romo4, Carmen Zamora-Muñoz7, Jorge M. Lobo8 
 

(1) Departamento de Ecología e Hidrología, Universidad de Murcia, Murcia, Spain; (2) DITEG Research Group, Facultad de Ciencias Ambientales y Bioquímica, Universidad 
de Castilla-La Mancha, Toledo, Spain; (3) Freshwater Ecology, Hydrology and Management group (FEHM), Departamento de Biologia Evolutiva, Ecologia i Ciències Ambientals, 
Institut de Recerca de laBiodiversitat (IRBio), Universitat de Barcelona, Barcelona, Spain; (4) Departamento de Biología y Centro de Investigación en Biodiversidad y Cambio 

Global (CIBC- UAM), Universidad Autónoma de Madrid, Spain; (5) Facultad de Ciencias, Universidad de Vigo, Vigo, Spain; (6) Department of Computer Science, Universidad 
de Vigo, Vigo, Spain; (7) Departamento de Zoología, Universidad de Granada, Granada, Spain; (8) Departamento de Biogeografía y Cambio Global, Museo Nacional de Ciencias 
Naturales, CSIC, Madrid, Spain 
 

Evaluating data quality and inventory completeness must be a preliminary step in any biodiversity research, particularly 

in the case of insects and high biodiversity areas. Yet, this step is often neglected or, at best, assessed only for one insect 

group, and the degree of congruence of sampling effort for different insect groups remains unexplored. We assess the 

congruence in the spatial distribution of sampling effort for five insect groups (butterflies, caddisflies, dung beetles, moths, 

and aquatic beetles) in the Iberian Peninsula. We identify well- surveyed areas for each taxonomic group and examine 

the degree to which the patterns of sampling effort can be explained by a set of variables related to environmental 

conditions and accessibility. Irrespective of the general lack of reliable inventories, we found a general but low congruence 

in the completeness patterns of the different taxa. This suggests that there is not a common geographical pattern in survey 

effort and that idiosyncratic and contingent factors (mainly the proximity to the workplaces of entomologists) are 

differentially affecting each group. After many decades of taxonomic and faunistic work, distributional databases of Iberian 

insects are still in a very preliminary stage, thus limiting our capacity to obtain reliable answers to basic and applied 

questions. We recommend carrying out long-term, standardised and well-designed entomological surveys able to 

generate a reliable image of the distribution of different insect groups. This will allow us to estimate accurately insect 

trends and better under-stand the full extent of global biodiversity loss. 

 

 
Thursday 7th July, Room 1, 15:30h 

OC 198: The link between extreme morphology and ecological specialization in birds. 
Ferran Sayol1, Bouwe R. Reijenga1, Joseph A. Tobias2, Alex L. Pigot1 
 

(1) Centre for Biodiversity and Environment Research, Department of Genetics, Evolution and Environment, University College London, London, UK; (2) Department of Life 
Sciences, Imperial College London Silwood Park, Ascot, UK. 
 

The assumption that species with extreme traits have specialized roles in ecosystems has been increasingly adopted as 

a framework for understanding patterns of biodiversity and prioritizing conservation action. However, the assumption that 

extreme morphologies correspond to specialized ecological niches has rarely been tested. Using quantitative 

measurements of body shape variation across all birds (~10,000 species), we show that specialization in species foraging 

behavior—a major axis of avian niche variation—does not correspond to extreme morphologies. Instead, we find that 

species with extreme body shapes are instead associated with specialization to three fundamental locomotory tasks 

involved in moving through air, water or across solid surfaces. This specialization in locomotion is decoupled from 

specialization in species foraging niche because while some specialist niches involve utilizing multiple physical states and 

thus locomotory tasks, others (e.g., aerial screening) do not. Thus, while our results support the notion that extreme 

phenotypes are associated with specialization to perform a limited number of functional tasks, at the scale of foraging 

niches this relationship between specialization and morphology breaks downs. Taken together, our results clarify the 

complex links between morphology, functional trade-offs and specialization of the ecological niche and show how the 

physical state of the environment has fundamentally constrained the evolution of body shape across the global avian 

radiation. 
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Thursday 7th July, Room 1, 15:45h 
OC 199: Is there a role for aromatic plants in blue tit (Cyanistes caeruleus) nests? Results 
from a cross-fostering experiment 
Jorge Garrido-Bautista1, Jaime Albino Ramos2, Pablo Melero-Romero1, Carolina Santos-Baena2, Gregorio Moreno-

Rueda1, Ana Cláudia Norte2 
(1) Department of Zoology, Faculty of Sciences, University of Granada, 18071 Granada, Spain; (2) University of Coimbra, MARE – Marine and Environmental Sciences Centre, 

Department of Life Sciences, 3000-456 Coimbra, Portugal 
 

The use of fresh green material in avian nests has been reported for several species, but its utility is still not fully 

understood. Potential explanations include the effects of plants’ volatile compounds on parasite reduction (“nest protection 

hypothesis”) or the direct beneficial effects on the nestling condition (e.g., through the stimulation of the immune system; 

“drug hypothesis”). In a Mediterranean population of Blue Tits (Cyanistes caeruleus) from Coimbra, Portugal, we used 

correlative data collected during 2020 and 2021, and experimental data (cross-fostering experiment), to assess the effects 

of aromatic plant use on nestling physiological condition and nest-dwelling ectoparasitic pressure, and its relationship with 

Blue Tit breeding parameters. The cross-fostering experiment consisted of exchanging half of the brood, at day 2 of the 

nestling period (hatching day = day 0), between two synchronous nests with similar brood size: in one nest we removed 

any aromatic plant present and added grass every 3 days during the nestling period, while in its pair we added mint 

(Mentha sp.) in a similar amount. We found that the use of aromatic plants either showed no relationship with breeding 

parameters or the relationship changed between years (e.g., with egg mass, clutch size). No effects of aromatics were 

observed on fledgling haemoglobin levels nor erythrocyte sedimentation rate, an indicator of inflammation. In cross-

fostered nests where mint was artificially added, nestlings at day 6 of age had similar body mass to those where grass 

was added, but they showed significantly lower beak colour saturation – beak colour has been shown to be an honest 

indicator of body condition, reflecting variation in body mass and carotenoid availability. Therefore, our results do not 

support a beneficial effect of aromatics in Blue Tit nestling condition and physiology. Unfortunately, due to high breeding 

failure of Blue Tit nests in 2021, we could not compare nest blowflies or physiological metrics at fledging in experimental 

nests due to small sample size. There was no evidence that aromatics reduced blowfly or mite ectoparasitic pressure in 

Blue Tits. Also, effects of aromatics in other physiological metrics not yet analysed and other parasites not evaluated (e.g., 

bacteria and fungi) should be evaluated. 

 
 

Thursday 7th July, Room 1, 16:00h 
OC 200: Experimental elucidation of ecological and genetic trade-offs as driving forces of 
Arabidopsis thaliana range expansion in Europe. 
Cristina C. Bastias1,2, Aurélien Estarague1, Denis Vile3, Cheng-Ruei Lee4, Moises Exposito-Alonso5, Cyrille Violle1, 

François Vasseur1 
(1) CEFE, Univ Montpellier, CNRS, EPHE, IRD, Montpellier, France; (2)  Área de Ecología, Facultadde Ciencias, Universidad de Córdoba, Campus de Rabanales, 14071 
Córdoba, Spain; (3) LEPSE, Univ Montpellier, INRA, SupAgro, Montpellier, France; (4) Institute of Ecology and Evolutionary Biology, National Taiwan University, Taipei 10617, 

Taiwan; (5) Departments of Plant Biology & Global Ecology, Carnegie Institution for Science, Stanford University, Stanford, California 94305, USA 
 

Identifying signatures of directional selection, or by contrast random genetic drift, on phenotypic adaptation across species 

distributional ranges is a long-standing goal in evolutionary biology. Darwinian approach defends divergent selective 

forces by contrasting biotic and abiotic conditions across species range may lead to phenotypic differences, which may 

affect major plant’ life-history stages such as colonization, competition and persistence in particular local conditions. 

Associated to the demographic aspect of the species of interest, it has often acknowledged that the response to selection 

is subject to various trade-offs between competing ecological functions that place limits on phenotypic adaptation. While 

several theoretical models using an eco-evolutionary feedback approach have documented phenotypic differentiation in 

key life-history traits determining species distributional ranges, empirical evidence remains scarce. Even less is known 

about the molecular basis controlling phenotypic differentiation and their trade-offs across species ranges. Here, we 

recorded experimental phenotypic data related to major plant’ ecological functions from 72 natural accessions of 



 

 

185 

185 

Arabidopsis thaliana from five genetic groups according its European evolutionary trajectory, namely (i) non-relict 

accessions from central European areas; (ii) relicts or accessions with high relict introgression, which both occupy the 

European extremes and (iii) non-relict groups occupying now peripheral areas in Europe by progressive colonization 

episodes from central areas. We combined such phenotypic data with available genome-wide sequence data to elucidate 

the ecological and evolutive forces and trade-offs driving phenotypic differentiation of A. thaliana accessions along its 

European distributional range. Our study showed experimental evidence of the spatially-structure phenotypic variation in 

A. thaliana driven by the extraordinary emergence of colonization-competition and colonization-stress tolerance trade-

offs, which were tightly linked to evolutionary history of A. thaliana. At one end of the trade-offs was represented by 

nonrelict individuals coming from central European areas, characterized by large stems and seed numbers optimizing 

their abilities to disperse and colonize farther from the base of the mother plant, which explain their whole distribution 

across Europe. At the other end found individuals occupying range edges, characterized by producing seeds with high 

quality (large seed mass) and maintaining their functioning, i.e. plastic responses to maintain fecundity under stressful 

conditions. Our study also revealed such universal trade-offs were embedded at genetic level by acting of non-neutral 

forces, which has led to a differential enrichment in outlier alleles linked to species’ functional abilities among genetic 

groups, which ultimately allow A. thaliana species to adapt and persist to contrasting environments along its European 

range. 

 

 

Thursday 7th July, Room 1, 17:00h 
OC 201: Competitive ability does not favour neopolyploid establishment but explains the 
current distribution of a diploid-tetraploid plant complex 

Mariana Castro1, Maria Celeste Dias1, João Loureiro1, Brian C. Husband2 and Sílvia Castro1 
(1)  CFE, Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Coimbra, Portugal; (2)  Department of Integrative Biology, University of Guelph, 
Guelph, Canada 

 

Polyploidization, i.e., whole genome duplication, is a common phenomenon in nature and an important mechanism of 

evolutionary divergence in plants. The factors determining the success of polyploid lineages have long attracted the 

scientific community's attention. After emergence, the neopolyploid is in low numbers within the parental population and 

subjected to frequency-dependent selection. To overcome the minority cytotype exclusion, the new polyploids must have 

some advantage over its progenitor by having different environmental requirements and tolerances or a superior 

competitive ability for limiting resources. Many studies showed different environmental preferences between polyploids 

and their progenitors using niche differentiation models; however, competitive ability to neopolyploid establishment has 

been seldom explored experimentally. In this study, we assessed the contribution of genome duplication per se to the 

divergence of plant traits affecting competitive ability. Using diploids, neotetraploids and established tetraploids of the 

dune species Jasione maritima, we evaluated if cytotypes differed in phenological and physiological traits, and competitive 

ability. Additionally, as J. maritima is a diploid-tetraploid complex with parapatric distribution, we assessed whether 

competitive abilities differ among populations in and outside the contact zone. We observed that diploids and 

neotetraploids were similar for all traits measured, and despite competition impacted all cytotypes, tetraploids were the 

most affected. We also found that the ploidy level of the competitor affected the cytotypes differently, with diploids and 

neotetraploids performing better when grown with neighbours of their own cytotype and tetraploids worse regardless of 

the competitor. Furthermore, the tetraploid population from the contact zone was competitively similar to diploid 

populations, while those outside the contact zone were less competitive. Interestingly, tetraploids outside the contact zone 

had a significantly higher investment in belowground biomass, suggesting that root development might play an important 

role in colonizing southern locations. These results do not support the hypothesis that neotetraploid plants of J. maritima 

are stronger competitors than diploids, suggesting that competitive interactions might not account for the initial stages of 

polyploid establishment. Still, differential competitive abilities of cytotypes across their distribution range, possibly linked 

with adaptations to environmental gradients, could be responsible for the current geographical patterns. The similar 

competitive abilities of diploids and tetraploids in the contact zone may be responsible for maintaining the distribution 

pattern of this species 
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Thursday 7th July, Room 1, 17:15h 
OC 202: On the influence of evolutionary history, environment and species coexistence on 
bryophyte elemental composition 

M. Fernández-Martínez1,2, C. Preece3,4, J. Corbera2, O. Cano5, J. Garcia-Porta6, J. Sardans3,4, I.A. Janssens1, F. 

Sabater2,5, J. Peñuelas3,4. 
(1) Research group PLECO (Plants and Ecosystems), Department of Biology, University of Antwerp, 2610 Wilrijk, Belgium; (2) Delegació de la Serralada Litoral Central, ICHN, 

Mataró, Catalonia; (3)  CREAF, Cerdanyola del Vallès, 08193 Barcelona, Catalonia; (4)  CSIC, Global Ecology Unit, CREAF-CSIC-UAB, Bellaterra, 08193 Barcelona; (5) 
Department of Ecology, University of Barcelona, Barcelona, Catalonia; (6)  Department of Biology, Washington University in Saint Louis, St. Louis, MO 63130, USA 
 

Studies on ecological stoichiometry, elementomes and biogeochemical niches have been mainly focused on plankton and 

vascular plants, while bryophytes, the closest modern relatives of early plants, have been mainly neglected. We analysed 

the C:N:P stoichiometry and elemental composition (K, Na, Mg, Ca, S, Fe) of 35 widely distributed semi-aquatic bryophyte 

species and investigated how water chemistry influences bryophyte elementomes. Further, we explored how 

elementomes tend to diverge more for coexisting than non-coexisting individuals and species. We estimated that median 

bryophyte C:N:P was 145:8:1, showing intermediate values between Redfield’s ratio for marine plankton and those for 

vascular plants. We found well-defined and phylogenetically preserved species- specific biogeochemical niches. Our 

results also showed that differences in individual and species-specific elementomes increased with coexistence between 

species. Our findings fill in the evolutionary gap between the ecological stoichiometry of algae and vascular plants and 

suggest that elementomes could be used to measure community functional diversity. 
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P108: Evaluation of fish biodiversity in Iberian river systems using environmental DNA 
metabarcoding 
Andrea Corral-Lou1,2, Rafael Muñoz1, Alfredo Corrochano1 and Ignacio Doadrio2 
(1) Gerencia de Planificación y Gestión Hídrica, Grupo Tragsa – SEPI, Calle Julián Camarillo 6B - 28037 Madrid, Spain; (2) Biodiversity and Evolutionary Biology Department, 
Museo Nacional de Ciencias Naturales, CSIC, José Gutiérrez Abascal, 2; 28006 Madrid, Spain, (3) GRECO, Institute of Aquatic Ecology, University of Girona, 17003 Girona, 
Spain; (4) Institut d’Investigació per a la Gestió Integrada de Zones Costaneres (IGIC), Universitat Politècnica de València, Paranimf 1, 46730 Grau de Gandia (València), Spain 
 

Iberian freshwater fish is the most threatened group of vertebrates in this territory, with approximately 80% of the species 

classified as vulnerable, endangered or critically endangered on the IUCN Red List. Monitoring is a fundamental tool for 

biodiversity conservation, as it provides useful information to develop proficient conservation policies and to guide and 

evaluate management actions. Freshwater fish monitoring has traditionally been carried out by cumbersome intrusive 

methods, such as net- or electro- fishing, which require numerous working groups. Moreover, traditional techniques can 

compromise the viability of some scarce species, due to the injuries occurring during their capture and handling or disease 

vectoring through fishing gears. As a way to gain accuracy and reduce sampling costs and drawbacks related to fish 

manipulation, we tested the efficacy of environmental DNA (eDNA) metabarcoding from water samples to determine 

freshwater fish community composition with the mitochondrial 12S rRNA marker (12S). To this end, we sampled 54 

reaches along the main Spanish river basins. The resulting community composition will be compared quantitatively and 

qualitatively with that obtained with electrofishing, which was carried out in concert with the eDNA sampling campaign. 

Then, the results obtained from metabarcoding data will be compared with several physical and chemical variables to 

know the influence of them in the recovery of eDNA. Knowing and testing the potential of eDNA metabarcoding for the 

determination of the fish community provides a non-invasive tool that can be applied in multiple aspects of the 

conservation of the biodiversity of Iberian freshwater fishes. 

 

 

P109: Effects of habitat stability at different time scales in determining the distribution 
range of species 

David Sánchez-Fernández1, Andrea Montesinos1, Félix Picazo2, Núria Bonada3, Andrés Millán1  
(1) Departamento de Ecología e Hidrología, Universidad de Murcia, Murcia, Spain; ( 2) Departamento de Ecología/Instituto del Agua (IdA)/Research Unit Modeling Nature (MNat), 

Universidad de Granada, Granada, Spain ; (3) FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, 
Facultat de Biologia, Institut de Recerca de la Biodiversitat (IRBio), Universitat de Barcelona (UB), Barcelona, Catalonia, Spain  
 

The factors determining the distribution of species are closely related to their vulnerability or extinction risk. Our knowledge 

on the macroecological patterns of freshwater species has increased exponentially over the last decades. Some studies 

have shown a clear relationship between the size of the distribution range and the long-term habitat stability (i.e. geological 

timescale). These studies agree that species living in lentic environments (stagnant waters), which are unstable habitats 

at the long-term, have broader distribution ranges than species inhabiting lotic environments (running waters), which are 

much more long-term stable habitats.  However, there is still little knowledge about the importance of short-term habitat 

stability (i.e. ecological timescale, such as hydrological cycles that may involve seasonal drying in freshwater habitats) in 

determining distribution range sizes of freshwater species. We here assess the importance of habitat stability at different 

timescales (i.e. long- and short-term) to determine distribution range sizes of aquatic beetles, namely 160 diving beetle 

species belonging to  Dytiscidae family, from the Iberian Peninsula. In agreement with previous studies, our results 

showed that the differences in the distribution range sizes of species depended on the preference of the organisms for 

one type of habitat (i.e. lentic or lotic), with larger range sizes for lentic species. However, low habitat stability at a short-

term scale does not seem to significantly affect the distribution range sizes of species, probably masked by the contrasting 
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long-term habitat stability effects between lentic and lotic habitats. This study not only represents an advance in our 

understanding of the factors that determine the distribution range size of species, but has also important implications from 

an applied point of view. Lotic species, even in high unstable habitats at short-term scales (temporary rivers), have 

narrower distribution sizes and should be prioritised in biodiversity conservation planning.  

 

 

P110: Sex allocation and functional trait trade-offs in the endemic Isoetes creussensis 
induced by habitat quality in high-mountain lakes 
Ticó, A.1, Riera, J.L.1, Ballesteros,E.2 & Gacia,E.2 
(1) Department of Evolutionary Biology, Ecology and Environmental Sciences, Section of Ecology, University of Barcelona. Diagonal 643, 08028, Barcelona, Catalonia, Spain; 
(2) Integrative Freshwater Ecology Group, Centre d'Estudis Avançats de Blanes (CEAB-CSIC), Ctra. Accés Cala St. Francesc 14, 17300, Blanes, Catalonia, Spain. 
 

In changing environments, phenotypic plasticity holds an important role in adjusting functional trait responses and 

maximising fitness values. This can be perceived in the form of energy allocations (e.g., sex allocation) and trade-offs and 

is especially relevant when species’ dispersal capacities are limited. Aquatic Isoetes (a genre of cosexual plants with low 

growth and high dispersal limitations) in Pyrenean high mountain lakes make interesting models to better understand 

these strategies. Recently, their habitat has been affected by anthropogenic eutrophication, a disturbance that hastily 

generates low-quality habitats and increases interspecific competition for light resources. Previous studies have shown 

that this alters the plant’s carbon balance and reduces carbohydrate content in reproductive structures. However, these 

responses are not yet fully understood from a functional trait perspective. To assess this, we studied I. creussensis 

(formerly identified as I. lacustris), as a model species, from two lakes in the Aigüestortes i Estany de Sant Maurici National 

Park under three habitat quality conditions: a high-quality habitat in the ultraoligotrophic Llong de Colomers Lake; a 

perturbed, more eutrophic habitat in Plan de Colomers Lake; and, a controlled in situ experiment in the same lake with an 

extended exposure to a low-light environment as a proxy for increased eutrophication. From a patch corresponding to 

each of these conditions, three replicate 10 x 10 cm plots were collected on the same day in mid-July of 2021. The low-

quality habitats (eutrophic conditions) altered demographical structures, minimising recruitment, reducing the presence of 

seedlings and displaying higher mortality traces than the higher-quality habitat. Also, differences in leaf growth were 

observed, with plants in bad-quality habitats producing fewer but longer leaves. In bad-quality habitats, megasporophylls 

produced fewer but bigger megaspores, whilst in good-quality habitats they yielded a greater number of smaller 

megaspores. Moreover, the habitats showed differently skewed sex ratios, biased towards the female function in good-

quality habitats and towards the male function under lower quality environments. These results agree with reproductive 

trade-offs and the sex allocation theory: female-skewed sex ratios in good-quality habitats are consistent with a strategy 

to reduce selfing costs and optimise recruitment under high population density; whereas male-skewed sex ratios in bad-

quality habitats are coherent with a strategy to ensure offspring survival and increase genetic and spatial dispersion. 

Altogether, our findings suggest that Isoetes compensate low growth rates, environmental disturbances and phylogenetic 

restrictions by modulating functional trait responses, showing high phenotypic plasticity both in reproductive and 

vegetative traits. 

 

 

P111: Natural variation in the resistance to herbicides in the White Mustard (Sinapis alba 
L., Brassicaceae) 
Ruiz-Torres, Laura1,2, Jaime-Bueno, Rafael1,2; Martínez, Luisa M.1,2, Rey, Pedro J.1,2, Manzaneda, Antonio J.1,2 
(1) Instituto Interuniversitario de Investigación del Sistema Tierra en Andalucía; (2) Departamento de Biología Animal, Biología Vegetal y Ecología. Universidad de Jaén, Spain. 

 

Since the appearance of the first genotypes resistant to chemical herbicides in the 1960s, more than 500 types of 

resistance in more than 250 plant species distributed throughout the world have been described, yet it is suspected that 

the number may be much higher. The appearance of this resistance to herbicides leads to an escalation of action-reaction 

in the application of these chemical products with a notable increase in agricultural costs, also constituting a major 

environmental problem. The mechanism of resistance to herbicides is widely recognized as a typical case of adaptive 
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evolution of the populations of flora associated with crops in response to an intense selection pressure exerted by 

herbicides. Here, as a first step towards unravelling the genetic basic of herbicide resistance in Sinapis alba – an annual 

herb typical growing in many Mediterranean croplands – we investigate the natural variation in the resistance to herbicide 

exposition (oxyfluorfen and glyphosate) among 250 S. alba accessions from 25 populations located in southern Iberian 

Peninsula under three different ecological conditions (urban sites, traditional groves and organic groves). For that, two 

separated experiments were conducted: i) seeds and seedlings of S. alba exposition to oxyfluorfen (a pre-emergence and 

early-stage herbicide) vs. non exposed, which we analyzed germination rates and early survival after 7 and 10 days of 

exposition respectively; ii) plant exposition to glyphosate (post-emergence herbicide) vs. non-exposition, which we 

analyzed basic physiology and maternal fitness after exposition. We document here extensive natural variation to 

herbicide exposition, describing for first time the appearance of resistance to oxyfluorfen and glyphosate in this species. 

In the case of oxyfluorfen, exposition to this herbicide reduced significantly the probability of germination and survival, 

although there was significant genotypic and inter-populational variation in survival and germination rates (ranging 0- 0.8). 

There was a trend showing that those plants from organic groves showed lower survival after 7 days than plants from 

traditional groves or urban sites. Likewise, exposition to glyphosate reduced significantly plant performance and maternal 

fitness (especially in the number of siliques, seed set and seeds). Again, significant variation among accessions and 

populations is recorded, yet no difference in resistance to glyphosate among habitats is observed. Finally, we discuss 

these results in the context of spatial autocorrelation in order to understand the spatial dimension of herbicide resistance 

and to infer the origin of herbicide occurrence and gene flow. 
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OC 226: Driving factors of microbial production of geosmin in freshwater biofilms: a multi-
scale study 
Carmen Espinosa1,2, Meritxell Abril1, Laia Llenas1, Marc Ordeix3, Lidia Vendrell1 and Lorenzo Proia1 
(1) BETA Tech Center, TECNIO Network, University of Vic-Central University of Catalonia, Crtra de Roda, 70, 08500 Vic, Spain; (2) Aigues de Vic, C/ de la Riera, 6 - 08500 Vic; 

(3) Center for the Study of Mediterranean Rivers, University of Vic – Central University of Catalonia, Passeig del Ter, 08560, Manlleu, Spain;  
 

Geosmin is a microbially produced molecule responsible for earthy and musty odor in surface waters, causing important 

issues to drinking waters facilities because detected by humans at very low concentrations. Cyanobacteria are, among 

others, the most important geosmin- producing microorganisms and its lifestyle include both planktonic and benthic 

species growing within biofilm communities. It has been described that different environmental factors (i.e. temperature, 

eutrophication, droughts, nutrients imbalance) may influence cyanobacterial growth and eventually geosmin production. 

Nevertheless, most of the studies were carried out on single specie under controlled conditions and there are very few 

dealing with geosmin drivers in complex microbial communities under environmental conditions. It is therefore essential 

to understand how the variation of multiple environmental variables can affect geosmin production and release from biofilm 

communities. This talk will present the results of studies carried out at different spatial and temporal scale to figure out 

the role of several environmental factors as geosmin production drivers within biofilm communities. A microcosms 

experiment was focused on the independent and combined effect of nutrient concentrations and nitrogen to phosphorus 

ratio (N:P) on geosmin production and release to the water, whereas a mesocosm approach, in experimental flumes, was 

used to understand the role of water flow and light availability in the intracellular geosmin production of biofilm. The main 

hypotheses and conclusions reached with controlled experiments have been contrasted against the results obtained 

through the monitoring carried out during 3 years at 5 sampling sites along the Ter River catchment (NE Spain). All these 

studies identified the cyanobacteria Oscillatoria sp as the dominant geosmin producer in the Ter River. The microcosm 

experiment confirmed that geosmin production and release is favored by decreased N:P, especially under higher nutrient 

concentrations. This result was confirmed by the field monitoring in which the concentration of geosmin in water 

proportionally increased while the N:P was gradually decreasing. The mesocosm experiments evidenced that lower water 

flows are optimal to favor the growth of Oscillatoria sp. in river biofilms triggering the intracellular production of geosmin, 

especially under lower light conditions. The long-term field monitoring results agreed with these conclusions and 

highlighted that geosmin episodes in the Ter River are influenced by the hydrological regime being the year with the lowest 

water flow when the highest geosmin concentrations were detected. Moreover, field observations confirmed greater 

abundances of Oscillatoria sp. within biofilms in the zones close to the riverbank where light availability is usually reduced 

by riparian vegetation. Overall, these studies identied the set of co-occurring events needed to trigger geosmin episodes 

in fluvial ecosystems. 
 

 
Friday 8th July, Room 1, 09:15h  

OC 227: Microphytobenthos abundance and primary production in the tropical tidal flats 
of Gulf of Nicoya (Costa Rica) 
Alfonso Corzo1, Sara Haro1,2, Eddy Gómez-Ramírez3, Emilio Garcia-Robledo1, Carlos Jose González4, Sokratis 

Papaspyrou1.  
(1) Department of Biology, University of Cádiz; (2) School of Natural Sciences and Ryan Institute, National University of Ireland; (3) Marine Science and Limnology Research 
Center, University of Costa Rica; (4) Marine Hydrographic Institute, Spanish Navy. 
 

Tidal flats are inhabited by benthic microalgae (microphytobenthos, MPB) supporting important ecosystem functions and 

services. To date, most of the studies on MPB have been done within the temperate climatic zone. This a critical lack of 

information since the majority of the tidal flats surface on Earth (55.2 %) occurs within the tropical zone. To investigate 

the importance of MPB in tropical tidal flats, sediment cores were collected from 14 sampling points, including muddy and 
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sandy sediments, distributed along the inner Gulf of Nicoya (Costa Rica) at different sea levels (SL), from October 2013 

to April 2014. MPB abundance, using chlorophyll a (Chla) as a proxy, and net primary production (PN), using O2 

microsensors, were measured together with a number of biogeochemical variables, from sediment grain size to nutrients 

concentrations. Chla ranged from 0.45 to 7.45 μg cm-2, being generally higher close to the river mouth, not correlating 

significantly neither with SL nor with any other sediment physicochemical variable. Landsat-8 satellite images were used 

to map the extension of tidal flats and the abundance of MPB using Normalized Difference Vegetation Index (NDVI) as a 

proxy. MPB abundance displayed considerable spatial heterogeneity, both within and among tidal flats, and clear seasonal 

differences with higher abundance during the rainy season. PN ranged between 0.17 and 3.2 mmol O2 m-2 h-1. Among 

the set of environmetal and biological variables measured, PN was significantly and inversely correlated to SL and the 

mean irradiance at noon during the previous month; and positively to the accumulated rain during 30 days prior to the 

sampling date. MPB dynamics in the tropical tidal flats of Gulf of Nicoya seems to be controlled mainly by SL and season. 

However, since the results presented here arise from just one study, more work in different tropical coastal areas are 

urgently needed to evaluate the local, regional and global importance of MPB primary production.  

 

 
Friday 8th July, Room 1, 09:30h  

OC 228: Driving factors underlying changes in microbial diversity and metabolism 
associated with biogeochemical carbon cycling in Mediterranean coastal wetlands 
Antonio Picazo Mozo, Javier Miralles-Lorenzo; Carlos Rochera, Daniel Morant and Antonio Camacho 
(1) Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia, E-46980 Paterna, Valencia, Spain.  
 

Coastal wetlands are complex ecosystems that are widespread along the Mediterranean coast. These ecosystems have 

suffered multiple types of anthropogenic alterations, as well as the enhancement of the seasonal effect typical from the 

Mediterranean region causing further hydric stress, this being accentuated by anthropogenic impacts. Despite the large 

decrease in their area in recent centuries, they are still of great importance due to their extension, being a hotspot for the 

diversity, and for their involvement in the metabolisms related with the carbon cycle. In recent years, some studies have 

focused on the biogeochemical carbon cycle of coastal wetlands and its relationship with climate change and greenhouse 

gases (CO2 and CH4). The prokaryotic communities of these wetlands are strongly involved in the carbon-related 

processes in these ecosystems, and different factors that affect their community structure and metabolic capacities are 

reflected in the global greenhouse gases emissions of coastal wetlands. The aim of this work was to characterise the 

microbial community (taxonomic structure plus metabolic function) and seasonal succession of 12 Mediterranean coastal 

wetlands of 6 different subtypes. Proteobacteria, Bacteroidetes and Actinobacteria are the most common phyla, and 

genera such as Limnohabitans and Polynucleobacter show a wide distribution along the different wetlands. However, 

each subtype of coastal wetland also shows specific components of its prokaryotic community. Regarding the interacction 

between microbial community structure and metabolic function, a huge diversity was observed, both among the different 

types of coastal ecosystems studied and in their seasonal succession. Different environmental factros but also anthropic 

alterations affect both the structure and metabolism of the prokaryotic communities, leading to changes in the actual rates 

of photosynthesis, respiration and CH4 emissions. Understanding of the efect of the environmental drivers and alterations 

in the structure and metabolism of the prokaryotic communities allows to improve current prediction models, and to 

estimate how different changes in environmental conditions will affect ecosystems. This implies a better management of 

both the conservation of these wetlands and the optimisation of their capacity as carbon sinks. This work was supported 

by projects CLIMAWET-CONS (PID2019-104742RB-I00), funded by Agencia Estatal de Investigacio ́n and the Ministerio 

de Ciencia e Innovacio ́n (Gobierno de Espan ̃a), and Wetlands4Climate (LIFE19 CCM/ES/001235), funded by the EU-

LIFE programme.  
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Friday 8th July, Room 1, 09:45h  
OC 229: A measure every strike of the clock: a high-resolution image of microbial 
community structure in the Bransfield strait and Bellingshausen Sea (Antarctica) by 
continuous flow cytometry 
Massimo C. Pernice1, Naiara Berrojalbiz2, Maria Vila-Costa2, Jordi Dachs2, Josep M. Gasol1 

(1) Department of Marine Biology and Oceanography, Institute of Marine Science (ICM-CSIC), Barcelona, Spain; (2) Department of Environmental Chemistry, Institute of water 

assessment and environmental research (IDAEA-CSIC), Barcelona, Spain 
 

Microbes are a fundamental part of the Antarctic marine ecosystem, and their study is essential for understanding the 

functioning of carbon, nutrient and pollutant biogeochemical cycles. However, there is a dearth of high-resolution data 

sets of their temporal and spatial abundance, size, distribution and phenotypic diversity. Here we present flow-cytometry 

data on total bacteria and small phytoplankton collected from surface waters during the ANTOM2 cruise, which sailed 

through the Bransfield Strait and Bellingshausen Sea during austral summer 2022. The cruise consisted in a north-south 

transect along the Antarctic peninsula coast and a second south-north transect along the edge of the continental shelf. 

Sea-water was taken by a faucet linked to a continuum pump (5 m depth) with an automatic sampler connected to a flow-

cytometer that was sampling every 15 minutes during two weeks yielding a total of 2500 sampling points. Quality 

assurance and control of the data set was performed by contrasting approaches, including the comparison of microbial 

data with boat movement along its axis (pitch and roll) as well weather conditions, indicating these did not affect the 

measurements. Total small phytoplankton abundance ranged between 102 and 104 cells·ml-1; with higher values along 

the coast. Total bacteria abundance ranged between 105 and 106 cells·ml- 1; abundance values tended to increase in 

the Bellingshausen Sea at latitudes between 68° and 71° S. In the Bransfield Strait, there was a maximum in bacterial 

abundance at Deception Island, probably due to several factors including stable human and animal presence, volcano 

emissions, and the limited water exchange with the open ocean. For each data point, we collected the mean of the forward 

light scatter emission which are surrogates of the relative size of the cells. Larger sized cells were observed in Marguerite 

Bay and at the edge of the shelf after crossing 65° South. Finally, the optical properties of each single cell, which are 

considered a phenotypic attribute, were used to identify through sub-populations of prokaryotes shared by different sample 

points. This type of fingerprinting indicates that prokaryotic phenotypic diversity varied throughout the entire cruise and 

could be related to some of the environmental oceanographic and meteorological variables. As far as we know, this is the 

first study using this spatial and temporal resolution in the maritime Antarctica. 

 

 

Friday 8th July, Room 1, 10:30h  

OC 230: Seasonal niche of planktonic prokaryotes inhabiting surface waters of the 
upwelling region off NW Iberia 
C. Pamela Orta-Ponce, Pilar Díaz-Tapia, Mar Nieto-Cid1 & Marta M. Varela 
Instituto Español de Oceanografía (IEO-CSIC), Centro Oceanográfico de A Coruña, 15080 A Coruña, Spain. 
 

Prokaryotes play an important role in biogeochemical cycling in marine ecosystems, but little is known about their diversity 

and composition, and it’s even less understood how they may contribute to the ecological functioning of highly variable 

coastal areas affected by upwelling. Between May 2016 and May 2018, we carried out 26 one-day samplings in the 

temperate northwestern Iberian upwelling system to investigate the temporal patterns of variability for prokaryotic 

abundance, diversity and community composition by combining flow cytometry and 16S RNA high- throughput 

sequencing. A marked seasonality was found for prokaryotic abundance, peaking during summer upwelling and relaxation 

season (≈May to September), when extracellular release of organic matter from phytoplanktonic blooms is a significant 

process, and decreasing in downwelling events (≈October to April). Those downwelling conditions, characterized by 

deeper mixed layers and a homogeneous water column, favored a higher abundance of the archaeal groups, Marine 

Group II (Euryarchaeota) and Nitrosopelagicus (Thaumarchaeota), as well as of Marinimicrobia bacterium (SAR406 clade) 

and the group Bacteria_Others. By contrast, upwelling and relaxation conditions characterized by enhanced vertical 



 

 

194 

194 

stratification and hydrographic variability, included a community generally less diverse with core-phylotypes (occurring > 

75% of the samples) proliferating, i.e. Flavobacteriaceae (Bacteroidetes), Chloroplast (Cyanobacteria) and Amylibacter 

(Proteobacteria). Overall, the environmental conditions explained 60% (R2=0.60, AIC=125.64) of the prokaryotic 

community composition, being temperature, inorganic nutrients, chlorophyll and particulate organic nitrogen the variables 

that best explained the variation in the prokaryotic community composition (r=0.40). Additional efforts are currently 

underway on a fine-tuning composition assessment (oligotypes composition from particular core-phylotypes) to study if 

this variability along the temporal environmental gradient could be associated with the differentiation of ecotypes 

(oligotype ́s seasonality within particular phylotypes). Overall, the present study provides new insights into the barely 

explored seasonal niche partitioning of surface prokaryotic community driven by hydrodynamic forcing in an upwelling 

system, which may support further investigations on the role of bacterioplankton in the biogeochemistry of these 

ecosystems. 

 

 

Friday 8th July, Room 1, 10:45h  
OC 231: Seasonality of the marine microbiome in the Blanes Bay Microbial Observatory 
(NW Mediterranean) 
Isabel Ferrera1, Adrià Auladell2, Josep M. Gasol2 
(1) Centro Oceanográfico de Málaga, Instituto Español de Oceanografía, IEO-CSIC, Fuengirola, Málaga, Spain; (2)  Departament de Biologia Marina i Oceanografia, Institut de 
Ciències del Mar, ICM-CSIC, Barcelona, Catalunya, Spain 
 

The oceans are ecosystems dominated by microbes, in which bacteria and archaea play key roles in biogeochemical 

cycling. In temperate oceans, seasonal changes in environmental conditions deeply influence the marine microbiome. 

Here, we analyse the seasonality of the marine microbiome of a coastal ocean site, using the long-term time series of the 

Blanes Bay Microbial Observatory (BBMO). First, using amplicons of the 16S rRNA gene, we evaluate the dynamics of 

the main bacterial groups in this coastal oligotrophic station during 11 years and test how similar the temporal niches of 

closely related taxa are, and what are the environmental parameters modulating their patterns of seasonality. We further 

explore how conserved the niche is at higher taxonomic levels. The community presents recurrent seasonality for 297 out 

of 6825 amplicon sequence variants (ASVs), which constitute almost half of the total relative abundance (47%). For certain 

genera, niche similarity decreases as nucleotide divergence in the 16S rRNA gene increases, a pattern compatible with 

the selection of similar taxa through environmental filtering. Additionally, we observe evidence of seasonal differentiation 

within various genera as seen by the distinct seasonal patterns of closely related taxa. Then, we focus on the seasonal 

patterns of a relevant functional group in the marine microbial food web, the aerobic anoxygenic phototrophic bacteria 

(AAPs), and evaluate their long-term temporal dynamics through multivariate and co- occurrence analyses. Diversity 

indices show a clear seasonal trend, with maximum values in winter, which is inverse to that of AAP abundance. Finally, 

we extend the seasonality analyses to 21 biogeochemical relevant functions by using 7 years of metagenomic data from 

the BBMO and identify the main taxa driving each function in each season. We show that, for some groups, the seasonality 

of bacterial families is different than that of their gene repertoire, so that different taxa within the same group present 

different functional specialization. Overall, this study provides new insights into the seasonal patterns of key taxonomic 

and functional groups in the coastal surface ocean through the integration of information obtained using several molecular 

techniques applied to a long-term time series. 

 

 

 

 

 

 

 

 

 



 

 

195 

195 

Friday 8th July, Room 1, 11:00h  
OC 232: Exploring the diversity of marine photoheterotrophs 
Carlota R. Gazulla1, Josep M. Gasol2, Olga Sánchez1, Isabel Ferrera3 
(1) Departament de Genètica i Microbiologia, Universitat Autònoma de Barcelona, 08193 Bellaterra, Catalunya, Spain; (2) Departament de Biologia Marina i Oceanografia, 

Institut de Ciències del Mar, ICM- CSIC, 08003 Barcelona, Catalunya, Spain; (3) Centro Oceanográfico de Málaga, Instituto Español de Oceanografía, Fuengirola, Málaga, 
Spain 
 

The surface ocean is inhabited by a great variety of microorganisms with diverse and versatile metabolisms. 

Understanding the ecology of marine microbes is of paramount importance since they are essential components of the 

marine ecosystem, performing key transformations in almost all biogeochemical cycles. A functional group that has 

attracted the attention of microbial ecologists in the last years is the aerobic anoxygenic phototrophic bacteria, also known 

as “AAPs”, which are among the few bacterial groups which can use both dissolved organic matter and harvest solar 

energy for their growth. Their discovery in the surface ocean several years ago, changed the classical conception of 

bacterioplankton being composed of photoautotrophic microorganisms as primary producers and of chemoheterotrophs 

as consumers, and forced to rethink the models of organic carbon cycles in the ocean. Since then, AAP bacteria have 

been studied in diverse marine ecosystems, and at different seasonal scales to understand their ecological role. In this 

study, we provide the first global assessment of AAP bacterial communities across the tropical and subtropical oceans, 

using samples collected by the Malaspina Circumnavigation Expedition. By using amplicon sequence variants of the pufM 

gene, the genetic marker for this functional group, we were able to inspect the composition of AAP communities at a fine 

scale and describe their diversity and biogeographic patterns. AAP communities in the surface ocean are mainly 

composed of members of the Halieaceae (Gammaproteobacteria) and different clades of the Alphaproteobacteria, and 

their distribution changes along gradients of salinity, temperature, and chlorophyll-a concentration. We show that AAP 

bacteria display their own spatial patterns that largely differ from the observed for the bulk bacterioplankton. Their 

communities are highly subjected to small changes in environmental conditions and as a result, are dominated by many 

rare bacteria and habitat specialists. We also show how selection is the main ecological process shaping the structure of 

their communities. Beyond these results, we have designed and tested new primers to compare the performance of PCR-

based approaches, like the one used here, and metagenomics. Using samples from this study and previous ones, we 

show how the diversity patterns differ when employing different methodologies and discuss the implication of this finding 

for future studies. 
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P120: The impact of phosphite application in Pinus radiata rhizobiome  
Frederico Leitão1; Glória Pinto1; Isabel Henriques2 
(1) Biology Department, Centre for Environmental and Marine Studies (CESAM), University of Aveiro, Aveiro, Portugal; (2) Faculty of Science and Technology, Department of 

Life Sciences, University of Coimbra, Coimbra, Portugal; 
 

Phosphite is commonly used as a fungicide for plant pathogens, as well as a bio-stimulant. However, it’s impact in the 

bacterial rhizosphere microbiome (rhizobiome) of pine seedlings hasn’t been assessed yet. Pinus radiata is an 

economically important species for timber production. In this study we aim to understand the impact of phosphite in the 

rhizosphere microbiome of Pinus radiata. The plants were kept in greenhouse conditions (25 ºC, 60% humidity) and were 

acclimated for 3 months. Then, phosphite was applied to the plants, for a total of 2 times, two weeks apart. Both foliar 

application and irrigation were assessed. Both rhizobiome’s richness and diversity was significantly impacted by irrigation 

of phosphite. Foliar application did not induce any changes to the rhizobiome. Furhermore, this study showed that 

phosphite irrigation favored more acidophilic bacteria and affected the overall community structure negatively. All in all, 

while a helpful plant stimulant, phosphite has an impact in the rhizobiome community of Pinus radiata and further studies 

are needed to assess the long term impact of phosphite usage. 

 

 

P121: Effects of the loss of rare plant species on colonization by aquatic hyphomycetes: 
responses to variation in evenness 
Raiane S. Rabelo1, Alan M. Tonin1, Adriana Oliveira Medeiros2, Luz Boyero3,4, José F. Gonçalves Júnior1 
(1) Department of Ecology, Institute of Biology, Univ. of Brasília (UnB), Brasília, Federal District, Brazil; (2) Environmental Microbiology lab, Institute of Biology, Federal Univ. of 
Bahia, Salvador, Bahia, Brazil; (3) Faculty of Science and Technology, Univ. of the Basque Country (UPV/EHU), 48940 Leioa, Spain; (4) IKERBASQUE, Basque Foundation for 
Science, Bilbao, Spain 

 

Aquatic fungi are important decomposers of plant litter in tropical streams, which are suffering rapid loss of species 

diversity in their riparian forests due to anthropogenic disturbances. While most studies evaluating plant species diversity 

effects on in-stream fungal decomposers focused on the quality of dominant species, there is few evidence on the 

importance of rare species. Here, we simulated different extinction scenarios of plant litter from rare species composing 

a decreasing gradient of functional diversity (resource dissimilarity) and assessed whether the loss of these species alters 

fungal biomass and sporulation rate, diversity and taxonomic composition of aquatic hyphomycetes. We investigated 

whether the effects observed change if a uniform biomass across species is assumed instead of the natural evenness 

pattern in litter mixtures. For this, we performed two simultaneous experiments – the even experiment (where the mass 

of dominant and rare litter species were similar), and the natural proportion (NP) experiment (where the mass of dominant 

and rare species correspond to what is naturally found in litterfall). We showed that the loss of litter from rare plant species 

explained variation in fungal biomass and diversity of aquatic hyphomycetes. On the other hand, we did not find an effect 

on the sporulation rate. While the loss of litter from rare plant species reduced the fungal biomass, the diversity of aquatic 

hyphomycetes decreased with litter from functionally dissimilar rare species in litter mixtures. The increase in the fungal 

biomass resulted in an increase in litter mass loss, whereas the diversity of aquatic hyphomycetes did not influence it. We 

found weak or no effect alone of evenness on fungal parameters. However, evenness interact with diversity effect to affect 

fungal biomass (key fungal parameter): the reduction in fungal biomass due to loss of rare species was higher in NP 

mixtures. Moreover, it reflected the decline of functional diversity simulated by extinction scenarios only in these mixtures. 

Our findings reveal the relevance of litter from rare plant species to fungal decomposer communities in tropical streams, 

especially when the proportion of litter species in the natural ecosystem is considered. 
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P122: Microbial communities under oxygen-stratified conditions in a small saline lake 

(Lake Alboraj, SE Spain) 
Yolanda Espín1, Alfonso Menchén1, José Luis Moreno2, David Sanz1, Manuel Álvarez-Ortí3, José Antonio Fernández1, 

Juan José Gómez-Alday1 
(1) Group of Hydrogeology, Biotechnology and Natural Resources Laboratory, Institute for Regional Development, University of Castilla-La Mancha, Albacete,Spain; (2) Regional 

Centre of Water Research, University of Castilla-La Mancha, Albacete, Spain; (3) Department of Plant Production and Agricultural Technology, Higher Technical School of 
Agricultural and Forestry Engineering, University of Castilla-La Mancha, Albacete, Spain 
 

Lake Alboraj is a karstic-tectonic sinkhole, which sustains a permanent waterbody. Lake Alboraj was declared 

Microreserve and is included in a Special Area of Conservation of the European Natura 2000 Network due to its 

contribution to environmental heritage (presence of endemic halophytic flora). Unfortunately, the ecological status of the 

lake has changed dramatically due to the main anthropic impacts such as eutrophication, salinisation, a lowering of water 

table, and the presence of carps (Cyprinus carpio). In the last decades, groundwater and surface water withdrawals have 

mostly caused the shrinkage of the lake flooded area nearly to the third part of its historical water level. Even though some 

limnological approaches have been addressed on the Lake Alboraj, studies on stratification dynamics of the water column 

have recently started. Thus, in this study, novel techniques of next generation sequencing (NGS) were carried out to 

assess the differences existing in the bacterial communities present in the epilimnion, hypolimnion and sediment, with 

different chemical characteristics due to the stratification of the lake. The lake showed a well-defined chemical stratification 

pattern of the water column in late winter 2019, where water and sediment samples for microbial analyses were collected. 

The decreasing values in dissolved oxygen (DO) profile defined three layers: aerobic epilimnion (0–2.5 m), oxycline (2.5–

3.5 m) and anaerobic hypolimnion (3.5–4.7 m). Regarding N-species, concentrations of NO3-, TIN and TON denoted a 

marked decrease from the epilimnion to the hypolimnion, while NH4+ ranged up in the deeper layer. Results showed that 

microbial communities of the studied layers varied greatly in taxonomic composition. The microbial structure associated 

showed different distribution based on the sample nature (water or sediment), even within depth- related water location. 

Bacterial community structure in the water column was more diverse than in sediments. At a phyla level, Proteobacteria 

was widely present in all samples, but differed in class composition between water and sediment samples. Water samples 

were represented by Cyanobacteria and Bacteroidetes phyla, whereas Actinobacteria and Firmicutes were characteristic 

from sediment phyla structure. Despite the similarity in phyla richness between epilimnion and hypolimnion, the two water 

layers become divergent at family level. This study has shed light on the gradient in the bacterial community structure and 

its support to the co-existence of assimilatory and dissimilatory microbial mediated reactions. Differences in physico-

chemical conditions in the water column are associated to a bacterial community structure adapted to the available 

nutrients. Bacterial distribution points out that N-S-C biogeochemical cycles can be interconnected throughout interfaces: 

water-atmosphere, oxycline and water-sediment.  

 

 
P123: Large spatial variability of prokaryotic communities along a subterranean estuary 
Daniel Romano-Gude1, Albert Folch2,3, Rebeca Mallenco-Fornies1, Cristina Romera-Castillo1, María Montero-Curiel1, 

Andrea G. Bravo1, Valentí Rodellas4 & Clara Ruiz-González1. 
(1) Institut de Ciències del Mar (ICM-CSIC), E08003 Barcelona, Spain; (2) Department of Civil and Environment Engineering, Universitat Politècnica de Catalunya (UPC), Jordi 
Girona 1-3, 08034 Barcelona, Spain; (3) Associated Unit: Hydrogeology group (UPC-CSIC); (4) Institut de Ciència i Tecnologia Ambientals (ICTA-UAB), Universitat Autònoma 
de Barcelona, E08193 Bellaterra, Spain 
 

Submarine Groundwater Discharge (SGD) has proven to be a key hydrologic pathway supplying large amounts of water 

and solutes to the ocean, significantly impacting coastal ecosystems. Fluxes of nutrients supplied by SGD are largely 

controlled by the biogeochemical transformations occurring in the subterranean estuary, where fresh groundwater mixes 

with seawater before discharging to the costal sea. Given that these transformations are often mediated by 

microorganisms, understanding the microbial communities inhabiting the subterranean estuary is crucial to appropriately 

characterize the magnitude of SGD-driven fluxes. However, only a few investigations have focused on the microbiology 

and nutrient transformations that take place in these areas. Here, we aimed at exploring the microbial communities present 

along a Mediterranean subterranean estuary characterized by strong physicochemical gradients. The study site is an 
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alluvial aquifer located close to Barcelona, where a series of installed piezometers allow collecting groundwater samples 

at different distances from the sea and different specific depths (2 m screened intervals from 10 to 25 m depth boreholes), 

covering the whole salinity gradient. In December 2021, an intensive campaign was carried out during which groundwater 

and sea samples were collected along the subterranean estuary and the sea to characterize the prokaryote abundance 

and heterotrophic activity, which were compared with variations in diverse physicochemical parameters (salinity, nutrients, 

dissolved organic matter (DOM) quality). Our results show large spatial variations in total prokaryote abundance and 

heterotrophic activity, which followed the strong physico-chemical gradients present at the study site. Prokaryote 

abundance ranged from 1.3 x 104 to 4.0 x 105 cell ml-1 and showed high abundances in the upper part of the subterranean 

estuary, the lowest at intermediate depths, and was maximum at the deepest and most saline groundwater sites. Bacterial 

activity was directly related to the increase in the proportion of the High Nucleic Acid (HNA) cells and showed a 

considerable peak in the deeper layers of the subterranean estuary but was minimum at the shallowest part. These peaks 

in bacterial activity generally coincided with increases in nitrate and ammonium, suggesting microbially-mediated 

transformations along the terrestrial-marine interface. These variations were linked to changes in salinity, nutrient 

concentration, and DOM quality. Our results show that prokaryotic communities within subterranean estuaries are highly 

heterogeneous in terms of biomass and activity, suggesting that their role in the nutrient transformations will also vary 

spatially within these terrestrial- marine transition zones. 

 

 
P124: Bacterial community and candidate atrazine-degrading bacteria in a hypersaline 
lake-aquifer system. 
Yolanda Espín1, Giuliana Aranzulla, Manuel Álvarez-Ortí2, Juan José Gómez-Alday1 
(1) Group of Hydrogeology, Biotechnology and Natural Resources Laboratory, Institute for Regional Development, University of Castilla-La Mancha, Albacete, Spain; (2) 
Department of Plant Production and Agricultural Technology, Higher TechnicalSchool of Agricultural and Forestry Engineering, University of Castilla-La Mancha, Albacete, Spain 
 

The Natural Reserve of Pétrola saline lake (Albacete, SE Spain) constitutes the discharge area of an unconfined aquifer. 

Contamination of groundwater due to environmentally unsustainable human activities has become one the most important 

pollution threats worldwide. Intensive agricultural activities and the extended use of fertilizers and pesticides can modify 

the chemical composition of groundwater and related surface water. One of the most applied herbicides worldwide has 

been atrazine. Despite being prohibited in Spain since 2007 by European regulations, atrazine can still be detected due 

to its high persistence, its moderate water solubility, and high movement through soil and water. Atrazine degradation 

pathways are mediated by biological processes performed by microorganisms with adapted metabolic mechanisms that 

make in situ bioremediation possible. The metabolic reactions occur in an obligate order with funneling of broad-specificity 

enzymes, encoded by atzA,B,C/trzN genes, into cyanuric acid as an intermediate product. Then, subsequently narrow- 

specificity enzymes, codified by atzD,E,F/trzD,F genes, finish the s-triazine ring cleavage. To evaluate the presence of 

such microorganisms in the unconfined aquifer, groundwater was collected from a flowing 37.9 m deep piezometer. DNA 

was extracted, and the bacterial 16S rRNA gene was amplified and cloned. Later, 93 clones were sequenced, providing 

the first molecular assessment of bacterial community structure in the deep zones of the aquifer. Some of these bacteria 

have been previously described to be involved in atrazine degradation. In addition, 14 bacteria were isolated from the 

groundwater samples and identified by 16S rRNA gene sequencing. DNA from these bacteria was subjected to PCR 

assays with primers designed for the genes involved in the atrazine degradation pathway. Positive results in the 

amplification were found in at least three of these bacteria (Arthrobacter sp., Nocardioides sp. and Pseudomonas sp.). 

The atrazine-degrading genetic potential was shown to be dependent on the trzN and atzA,B,C gene combination. These 

results suggest for the first time the adaptation of the bacterial population present in deep aquifer zones to atrazine 

exposure, even after more than 15 years of its ban in Spain. In addition, this study provides insights into the overall 

structure of the main bacterial communities and atrazine-degrading genetic potential present in the deep zones of the 

Pétrola hypersaline lake-aquifer system. 
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P125: Metatranscriptomic approaches uncover linkages between prokaryote functional 
profiles and phytoplankton dynamics in a coastal upwelling system. 
Erick Delgadillo-Nuño1, Eva Teira1, Benjamin Pontiller2, Daniel Lundin2, Vanesa Joglar1, Emilio Fernández1, Jarone 

Pinhassi2, Sandra Martínez-García1 
(1) Centro de Investigación Mariña da Universidade de Vigo (CIM-UVigo), Departamento de Ecoloxía e Bioloxía Animal, Vigo, Spain; (2) Centre for Ecology and Evolution in 

Microbial Model Systems, Linnaeus University, Kalmar, Sweden. 
 

Marine microorganisms are a key component of ocean biome and play a fundamental role in biogeochemical cycles 

through the chemical transformation of nutrients. Changes in nutrient availability in coastal areas may cause important 

changes in microbial community structure and activity with implications on ecosystem functioning. The aim of the present 

work is the study of the temporal and spatial variability of the prokaryotic taxonomic composition and transcriptional profiles 

in two sampling stations (coast and offshore) in a coastal transition zone of the NW Iberian Peninsula upwelling system. 

Sampling was carried out during winter (February), spring (April) and summer-bloom (August) of 2016. Transcriptional 

patterns were analyzed using 238 ecologically relevant targeted genes previously reported to describe key microbial 

processes related to nutrient (e.g. N, P, C, Fe) fluxes and microbial metabolism (e.g. nucleic acid metabolism, response 

to stimuli, photosynthesis, stress response and synthesis of vitamins). Significant spatio- temporal variability was found, 

especially during the summer phytoplankton bloom, when the differences between the offshore and the coastal station 

were more evident. Overall, the relative abundance of carbon-related gene transcripts, mostly transcribed by Alpha- and 

Gammaprotoebacteria, was always higher on the coast compared with the offshore station and showed the highest values 

during the summer bloom at the coastal site. Pelagibacterales importantly increased the transcription of sulfur-related 

genes during summer in the offshore station. Iron- related genes were transcribed mainly by Pelagibacterales and 

displayed an important decrease in the coastal station during summer. Remarkably, the expression levels of nitrogen-

related genes were higher during winter at both stations compared to spring and summer. Thaumarchaeota represented 

the largest contribution of transcripts within the nitrogen category. Key changes in the functionality of the prokaryotic 

community appeared to be associated with the progress of the productive season and thus likely linked with phytoplankton 

community succession patterns, suggesting that biological interactions are relevant to understand microbial processes in 

this productive ecosystem. 

 

 

P126: Bacteria associated with three bivalve species of commercial concern 
C.F. Lourenço, A.R. Almeida, A.J.A. Nogueira, U.M. Azeiteiro, A.M.V.M. Soares, C. R. Marques 
Department of Biology & Centre of Marine and Environmental Studies (CESAM), University of Aveiro, Campus Universitário de Santiago, 3810-193, Aveiro, Portugal 
 

Portugal is one of the major consumers of seafood, but it also exports massive quantities of marine bivalves from the 

fisheries and aquaculture. Despite of promoting the growth of the national economy, as well as their nutritional benefits, 

ecological and social relevance, bivalves may represent a concern for public health if contaminated with pathogenic 

bacteria and chemical contaminants, due to their filter feeding habits. Hence, the present study aims to I) detect and 

identify the diversity of cultivable pathogenic bacteria associated with three bivalve species (Venerupis corrugata, 

Cerastoderma edule and Solen marginatus) collected in Ria de Aveiro during two seasons of the year 2021, and II) 

evaluate the efficiency of the depuration process in reducing cultivable bacteria load. This work has been developed under 

the project SEEBug – (Development of a sensor for the fast and efficient detection of pathogenic bacteria in Bivalves) 

funded by MAR2020, and it intends to identify other relevant bacterial pathogens that should eventually be considered 

within bivalves microbiological monitoring programs. The study results demonstrate that there is an increase in the 

abundance and diversity of cultivable bacteria in the summer season, which in turn is one of the major seasons of seafood 

consumption. However, it was generally verified, as expected, a reduction of the contamination level after bivalve’s 

depuration. C. edule was accounted with the highest number of Colony-Forming Units (CFU) and V. corrugata presented 

higher bacterial diversity. Other factor that once again highlights the importance of this issue is the fact that most of 

seafood are consumed raw or slightly cooked. Hence, it is imperative to improve the efficiency of the depuration process 
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relatively to the reduction and/ or complete eradication of different pathogenic bacteria other than E. coli, such as 

Pseudomonas and Vibrio. 

 

 
P127: Gulls carrying antibiotic resistance: How does this relationship vary in space and in 
relation to their gut bacterial communities? 
Dayana Jarma1, Marta I. Sánchez2,3, Oriol Sacristán4, Francisco Hortas1, José Luis Balcázar4, Juan Manuel Peralta-

Sánchez3, Carles M. Borrego4,5 
(1) Departamento de Biología, Instituto Universitario de Investigación Marina (INMAR), Universidad de Cádiz. Avda. República Saharaui, s/n, 11510, Puerto Real, Cádiz; (2) 
Department of Wetland Ecology, Estación Biológica de Doñana EBD-CSIC, Avda. Américo Vespucio 26, 41092, Sevilla; (3) Departamento de Biología Vegetal y Ecología, 
Universidad de Sevilla, Avda. Reina Mercedes 6, 41012, Sevilla; (4) Institut Català de Recerca de l’Aigua (ICRA), Carrer Emili Grahit 101, E-17003 Girona 5 Grup d’Ecologia 
Microbiana Molecular, Institut d’Ecologia Aquàtica, Universitat de Girona, Campus de Montilivi, E-17003, Girona 

   

Gulls play a key ecological role at the interface between humans, domestic animals and the environment, connecting 

them at local, regional and global scale. However, the prevalence and dynamics of antibiotic resistance (AR) determinants 

in these migratory birds are far from being completely understood. In fact, no studies have resolved yet if birds introduce 

antibiotic resistant bacteria (ARB) and associated genes (ARGs) to the environment or vice versa, that is, if ARB and ARG 

in the environment enrich the bird microbiome. We analysed and compared the gut microbiome and the resistome of 

different functional units (FU, groups of birds that have similar patterns of flights and cohabit together) of the lesser black 

backed gull (Larus fuscus) with that in their habitats (soil and water). Richness and diversity (Chao and Shannon Indexes) 

of gut microbiota differed significantly between functional units. Bacterial composition also varied, being Corynebacterium 

spp. the most prevalent bacteria that explain differences between the study sites. ARGs conferring resistance to 

aminoglycosides and phenicols in bird faeces also varied between FU. Nonetheless, levels of resistance to most antibiotic 

families were similar across study sites. The comparison between AR found in bird faeces and their habitats (soil and 

water) did not reveal a similar pattern for all antibiotics families. Our results suggest that aquatic and migratory birds play 

a key role in maintenance of antibiotic resistance, connecting sources and sinks of AR and disseminating ARGs and 

MGEs between different terrestrial and aquatic habitats. 

 

 
P128: Novel taxa of the family Comamonadaceae, class Betaproteobacteria isolated from 
the skin microbiota of Pelophylax perezi from different populations 
Sara Costa1, Diogo Neves Proença2,3, Isabel Lopes1 and Paula Vasconcelos Morais2,3  
(1) CESAM & Department of Biology Campus of Santiago, University of Aveiro, 3810-193 Aveiro, Portugal; (2) University of Coimbra, Centre for Mechanical Engineering, 
Materials and Processes, Department of Life Sciences, Coimbra, Portugal; (3) University of Coimbra, University of Coimbra Bacterial Culture Collection, Coimbra, Portugal; 
 

Symbiosis of microorganisms with invertebrate, vertebrate species (including man) or plants have been studied for 

decades, and their importance its well established. However, amphibian’s skin microbiome has been more intensely 

explored in last decades, due the amphibian mass decline and the emerging disease perspective. Antifungal microbes 

were isolated from the skin of every host species sampled, what suggests that they are widely present in this taxon and 

confirmed their importance. In addition, amphibian microbiome studies allowed to understand the specificity to the host, 

patterns on diversity and, mostly, the function and complexity of biomolecules produced by these resident bacteria. 

Bacterial strain SL12-8T (= UCCCB 131T) was isolated from the skin microbiota of Pelophylax perezi from different 

populations and characterized. This study aims to characterize strain SL12-8T in a polyphasic approach and describe a 

new genus and new species. Strain SL12-8T stained Gram-negative and formed rod-shaped cells that grew optimally at 

25°C and at pH 7.0 – 7.5. The G + C content of the DNA was 66.0 mol%. The Ubiquinone 8 (UK-8) was the respiratory 

quinone identified on strain studied, as well as in the most closely related taxon. The major fatty acids were Summed in 

Feature 3, Summed in Feature 8 and C16:0, representing 84% of the total fatty acids. Phylogenetic analyses based on 

the 16S rRNA gene sequences placed strain SL12-8T within the order Burkholderiales in a distinct lineage. The 16S rRNA 

gene sequence similarities of strain SL12-8T to that of, Rubrivivax albus (94.72%), Aquincola rivuli (94.21%), 
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Aquabacterium parvum DSM 11968T (94.13%), Azohydromonas riparia (94.06%), Piscinibacter aquaticus DSM 19915T 

(93.99%). The draft genome sequence of strain SL12-8T comprises 3,115,197 bases. The assembled genome consists 

of 53 large contigs with more than 500 bp (N50 contig size was approximately 131,314 bp). The genome encodes 2,839 

putative coding sequences (CDSs). 
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SS1: Diversity and inclusion in ecology: a long way to 
walk together  

 Monday 4th July  
15:15h - 18:00h  

Room 2  
 

 

Organizers:  
SIBECOL Diversity & Inclusion Commission 
- Dr. Anna Lupon (Center for Advanced Studies of Blanes (CEAB-CSIC), Blanes, Spain) 
- Dr. Silvia Poblador (Biology Department, University of Antwerp, Wilkrijk, Belgium) 
- Dr. Pablo Rodríguez-Lozano (Department of Geography, University of the Balearic Islands, 
Palma, Spain) 
 
Diversity in science refers to cultivating talent, and promoting the full inclusion of excellence 
across the social spectrum. This social spectrum has many dimensions of difference, that include, 
but are not limited to, gender, race/ethnicity, disability status, nationality, religious affiliation, 
sexual orientation, and socioeconomic background. Diversity matters, and is critical to reach real 
excellence. For instance, Hong and Page (2004) demonstrated that the diversity of a team is 
more important than their individual ability when they have to face a problem. However, the 
scientific community lacks social diversity, especially regarding the participation of women, certain 
minority groups, and people with disabilities. The underrepresentation of these groups means a 
social inequity, as well as a great loss of talent. In this regard, many initiatives are trying to 
increase the visibility of women and underrepresented groups in science, raise awareness of 
inequities, and develop new strategies to promote their inclusion. In this session, organized by 
the SIBECOL Diversity & Inclusion Commission, we aim to raise our awareness on the importance 
of diversity and inclusion in the Ecology community. We welcome contributions of activities that 
1) promote the visibility of women and other underrepresented groups, 2) identify the challenges 
faced by these groups, or 3) share experiences that improve their inclusion in scientific 
environments. 

 

 

 

 

 

 



 

 

204 

204 

SS1 Oral communications  
Monday 4th July, Room 2, 15:15h  

OC 077: Women in Limnology: from a historical perspective to a present-day evaluation  
Núria Catalán1, Maria Anton-Pardo2, Anna Freixa3, Pablo Rodríguez-Lozano4, Mireia Bartrons5, Susana Bernal6, Ana 

Genua-Olmedo2, Clara Mendoza-Lera7, Gabriela Onandía8,9, Xavier Benito  10, Maria Mar Sánchez-Montoya11, Miguel 

Cañedo- Argüelles Iglesias12, Ada Pastor13, Anna Lupon14 
(1) Laboratoire des Sciences du Climat et de l’Environnement (LSCE), CEA, CNRS, UVSQ, Gif-Sur-Yvette, France; (2) Departamento de Biología y Geología, Física y Química 

Inorgánica, Universidad Rey Juan Carlos, Madrid, Spain; (3) Catalan Institute for Water Research (ICRA), Girona, Spain; (4) Department of Geography, University of the Balearic 
Islands, 07122 Palma, Spain ; (5) Aquatic Ecology Group, University of Vic- Central University of Catalonia, Vic, Spain; (6) Integrative Freshwater Ecology Group, Center for 
Advanced Studies of Blanes (CEAB- CSIC), Blanes, Spain; (7) iEs, University of Koblenz-Landau, Forststr. 7, 76829-Landau, Germany; (8) Research Platform Data Analysis 

and Simulation, Leibniz Centre for Agricultural Landscape Research (ZALF), Eberswalder Straße 84, Müncheberg 15374, Germany; (9) Berlin-Brandenburg Institute of Advanced 
Biodiversity Research (BBIB), Königin-Luise- Straße 2-4, Berlin 14195, Germany; (10) Marine and Continental Waters Programme, Institute of Agrifood and Technology 
Research (IRTA), Sant Carles de la Rapita, Tarragona, Spain; (11) Department of Biodiversity, Ecology, and Evolution,Faculty of Biological Sciences, Complutense University 
of Madrid, Calle Jose Antonio Novais, 12, 28040 Madrid, Spain; (12) Freshwater Ecology, Hydrology and Management group (FEHM), Departament de Biologia Evolutiva, 

Ecologia i Ciències Ambientals, Institut de Recerca de l'Aigua (IdRA), Universitat de Barcelona;(13) Department of Biology, Aarhus University, Aarhus, Denmark; (14) Integrative 
Freshwater Ecology Group, Center for Advanced Studies of Blanes (CEAB-CSIC), Blanes, Spain. 
 

Research in limnology is nurtured by the work of many fascinating and passionate women, who have contributed 

enormously to our understanding of inland waters. Female limnologists have promoted and established the bases of our 

knowledge about inland waters and fostered the need of protecting the values of those ecosystems. However, on 

numerous occasions, their contribution to the advancement of limnology has not been fully recognized. Here, we review 

the presence of women in limnology through the history of the discipline: from the pioneers who contributed to the origins 

to present day’ developments. We aim at making those scientists visible and establish them as role models. We also 

analyse in a simple and illustrative way the current situation of women in limnology, the scientific barriers they deal with, 

and their future prospects. Multiple aspects fostering the visibility of a scientist, such as their presence in conferences, 

awards or representation in societal or editorial boards show a significant gap, with none of those aspects showing a 

similar visibility of women and men in limnology. This talk rises awareness of the obstacles that women in limnology faced 

and still face, and encourages to embrace models of leadership, scientific management and assessment of research 

performance far from those commonly established.  

 

 
Monday 4th July, Room 2, 15:30h  

OC 078:  Mind the gap - gender and geographical biases in Ecology journals  
Ana M. C. Santos1,2, Begoña Peco1,2, Erika Barahona3, Katia S. Bezerra4, Richard Ladle5,6,7, Acácia Malhado8, Lara Rio9, 

Raquel Valverde10, & Ana Malhado5,6,7 

(1) Terrestrial Ecology Group (TEG-UAM), Departamento de Ecología, Universidad Autónoma de Madrid, Madrid, Spain; (2) Centro de Investigación en Biodiversidad y Cambio 
Global (CIBC-UAM), Universidad Autónoma de Madrid, Madrid, Spain;  (3) Universidad Autónoma de Madrid, Madrid, Spain; (4) Núcleo de Ciências Biológicas, Universidade 

Estadual de Alagoas (UNEAL), Campus Palmeira dos Índios, Alagoas, Brazil; (5) CIBIO, Centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório 
Associado, Campus de Vairão, Universidade do Porto, Portugal; (6) BIOPOLIS Program in Genomics, Biodiversity and Land Planning, CIBIO, Campus de Vairão, Portugal; (7) 
Instituto de Ciências Biológicas e da Saúde, Universidade Federal de Alagoas (UFAL), Maceió, Alagoas, Brazil; (8) School of Business Studies, University of Applied Sciences, 
HOST, Stralsund, Germany (9) Forest Ecology and Restoration Group (FORECO), Universidad de Alcalá, Alcalá de Henares, Spain; (10) Instituto de Ciencias Ambientales, 

Universidad Alcalá, Alcalá de Henares, Spain 
 

Although awareness is increasing about the need to create a more inclusive, equal and diverse scientific community, 

gender biases and underrepresentation of researchers from certain regions are still pervasive in academia. They are 

present, for example, in the number of publications and on co-authorship patterns, and in the representation on journal’s 

editorial boards. Here, we evaluate (1) trends in authorships and (2) the composition of editorial teams in Ecology journals, 

taking into consideration the researchers’ gender and country of affiliation. In particular, we evaluate the number of authors 

and their position within the list of co-author’s for studies published in four journals (Diversity and Distributions, Ecography, 

Global Ecology and Biogeography, and Journal of Biogeography). We also analyse the composition of the editorial board 

of all journals listed within the field of Ecology in 2021 (166 in total), evaluating whether representation is associated with 

the journal’s impact factor. 
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Preliminary results indicate the existence of both gender and geographical biases. Women publish less articles than men, 

representing less than 33% of authorships. However, there is a slight tendency towards an increase in female 

representation over time. This lower representation of women as authors occurs in most countries. Regarding the 

composition of editorial boards, women represent about 25%-35% of editors in most journals, independently of the 

journal’s impact factor; such trends vary slightly when considering the country of affiliation. 

These results highlight that gender equality is still not present in Ecology, and we discuss potential strategies to solve this 

problem. 

 

 

Monday 4th July, Room 2, 15:45h  
OC 079: Is women underrepresentation affecting career choices of potential young women 
researchers? 
Sílvia Poblador1, Erik Verbruggen1, Bertold Mariën1, Ines Cottignie2, Olga Vindušková3 

(1) Plants and Ecosystems (PLECO), Biology Department, University of Antwerp, Universiteitsplein 1, 2610 Wilrijk, Belgium; (2)ECOBE lab, Department of Biology, University 
of Antwerp, Universiteitsplein 1, 2610 Wilrijk, Belgium; (3)Institute for Environmental Studies, Charles University, Prague 128 01, Czech Republic 
 

Women are consistently underrepresented in higher STEM (Science, Technology, Engineering and Mathematics) 

positions, despite representing ~ 50% of Bachelor and Master Students in Biological fields. We designed a survey to 

distribute among scientists in order to understand how this underrepresentation was perceived by the community and how 

the lack of role-models could affect the career choices of different members of the community along their personal career 

path. We investigated a department of biology within Europe with an exceptionally low representation of women as 

permanents professors (12%) when compared to other departments of the same faculty (21% of women as permanent 

professors), other departments of biology across the country (21 - 40%), and the European mean for natural sciences 

(38%). The survey was distributed among the whole academic community (BS students, MS students, PhD candidates, 

postdocs, permanent professors, and technicians) and it was answered by 41% of the contacted people (N=316) with a 

good representation across all academic positions and genders. Gender imbalance among professors was perceived by 

78% of the students. A lack of same sex role models was considered to influence the career choices by 18% of the men 

respondents, compared to 34% of the non-binary and 53% of the women respondents. Gender imbalance on science was 

considered to have a negative influence on career choices of early career scientists, work environment, mentoring and 

teaching quality, and scientific progress. Interestingly among all respondents, gender imbalance and gender bias was 

considered to be stronger/higher at a wider science level than at a local departmental level, suggesting an underestimation 

of the problem in environments that are personally closer. Personal challenges towards and confidence in the prospect of 

"becoming a professor" were similar for all respondents, yet women reported more often to struggle with the uncertainties 

of getting a permanent position and confidence issues. Finally, we wanted to know what actions were preferred to address 

the gender imbalance: while positive discrimination actions were seen with scepticism, increasing awareness and visibility 

of women in all environments (i.e. teaching, collaboration, committees, and out-reach science) as well as an improvement 

on family care policy were the most desired actions among respondents. Our results highlight the urgent need to reduce 

the gender imbalance in academia to avoid the continuous loss of potential future women scientists. 
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Monday 4th July, Room 2, 16:00h  
OC 080: The impact of COVID-19 on Earth Sciences researchers from a gender 
perspective: emotional state, research activity and support  
María Mar Sánchez-Montoya1, Sílvia Poblador2, Isabel Fernandes3, Pablo Rodríguez-Lozano4, Ada Pastor5, Anna 

Lupon6, Miguel Cañedo-Argüelles7, Mireia Bartrons8, Núria Catalán9, Miriam Colls10, Anna Sala-Bubaré11 

(1)Department of Biodiversity, Ecology, and Evolution, Faculty of Biological Sciences, Complutense University of Madrid, Spain; (2)Research Group of Plants and Ecosystems, 

Department of Biology, University of Antwerp, Belgium; (3)Centre of Molecular and Environmental Biology (CBMA), Department of Biology, University of Minho, Braga, Portugal 
and Institute of Science and Innovation for Bio-Sustainability (IB-S), University of Minho, Braga, Portugal; (4) Department of Geography, University of the Balearic Islands, Palma 
de Mallorca, Spain; (5) Department of Biology, Aarhus University, Denmark; (6) Integrative Freshwater Ecology Group, Centre for Advanced Studies of Blanes (CEAB-CSIC), 

Spain; (7) Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Institut de Recerca de l’Aigua (IdRA), Universitat de Barcelona, Spain; (8) 
Department of Bioscience, University of Vic, Spain; (9) Laboratoire des Sciences du Climat et de l'Environnement (LSCE), CEA, CNRS, France; (10) Catalan Institute for Water 
Research (ICRA), Girona, Spain; (11) Faculty of Psychology, Education and Sports Sciences Blanquerna, Ramon Llull University, Barcelona, Spain 

 

The emergence of the Covid-19 pandemic posed an enormous challenge to society in terms of health but also social and 

equity matters. Researchers had to deal with that challenge from an already tensioned profession, mainly due to 

precarious positions, unequal opportunities, and overworking. The Gender & Science group of the Iberian Association of 

Limnology (AIL) and the research group SINTE-Lest investigated how the Covid-19 impacted on researchers in Earth 

Sciences during the first 9 months of the pandemic. We specifically focused on the pandemic’s impact on the emotional 

state of researchers, their research activity and their support needs since the confinement began, paying special attention 

to gender dissimilarities. Data were collected through an online survey 

which was launched the 15th of July of 2020. Fifty respondents (33 females and 17 males) completed the full questionnaire 

by December of 2020. The results show that some emotions that can affect productivity such as restlessness or anxiety, 

sadness and fatigue, were clearly intensified by the confinement. In average, females and males reported to experience 

a similar emotional state, but women reported that those feelings were affecting more negatively their research activity. 

Many aspects related to research activities were considered similarly negatively impacted by the pandemic regardless of 

gender, such as data collection and working conditions. However, others aspects such as rhythm of work, productivity, 

dissemination of works, reconciliation of research with other personal or professional tasks, submission of articles (both 

as co-author and first author) and review of publications were impacted more negatively for women, while men reported 

more often a positive effect of confinement on those activities. Finally, regarding support, women reported more frequently 

their need of emotional/personal support than men (63.6% vs. 41.2%, respectively), while men mentioned more frequently 

to have received this support (30.3% vs. 47.1%). In contrast, men reported more frequently the need of logistic support 

(24.2% vs. 52.9%). In this talk, we will discuss the impact of the pandemic on the work of researchers in Earth Sciences, 

and its potential to amplify the existing gender disparities in research. 
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Monday 4th July, Room 2, 17:00h  
OC 081: Gender LimnoEDU: Teaching resources to include women's scientific 
contributions in our lectures 
Xavier Benito1, Maria Anton-Pardo2, Mireia Bartrons3, Susana Bernal4, Miguel Cañedo-Argüelles5, Núria Catalán6, Isabel 

Fernandes7, Anna Freixa8, Ana Genua-Olmedo9, Elizabeth León-Palmero10, Anna Lupón4, Clara Mendoza-Lera11, Ada 

Pastor12, Sílvia Poblador13, Pablo Rodríguez-Lozano14, Ma del Mar Sánchez Montoya15, Aitziber Zufiaurre16  
(1) Marine and Continental Waters Programme, Institute of Agrifood and Technology Research (IRTA), Sant Carles de la Ràpita, Spain; (2) Departamento de Biología y Geología, 

Física y Química Inorgánica, Universidad Rey Juan Carlos, Móstoles, Madrid, Spain; (3) Mireia Bartrons Vilamala, University of Vic, Spain; (4) Integrative Freshwater Ecology 
Group, Centre for Advanced Studies of Blanes (CEAB-CSIC), Spain; (5) FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia Evolutiva, 
Ecologia i Ciències Ambientals, Facultat de Biologia, Institut de Recerca de l’Aigua (IdRA), Universitat de Barcelona, Barcelona, Spain;  (6) Laboratoire des Sciences du Climat 

et de l'Environnement (LSCE), CEA, CNRS, France; (7) Centre of Molecular and Environmental Biology (CBMA), Department of Biology, University of Minho, Braga, Portugal 
and Institute of Science and Innovation for Bio-Sustainability (IB-S), University of Minho, Braga, Portugal; (8) Catalan Institute for Water Research (ICRA), Girona, Spain; (9) 
Department of Biology, Geology, Physics and Inorganic chemistry, ESCET, University Rey Juan Carlos, Madrid, Spain; (10) University of Southern Denmark, Denmark 11 iES, 
University of Koblenz-Landau, Germany 12 Department of Biology, Aarhus University, Denmark; (13) Research Group of Plants and Ecosystems, Department of Biology, 

University of Antwerp, Belgium; (14) Department of Geography, University of the Balearic Islands, Palma de Mallorca, Spain; (15) Department of Ecology, Biodiversity and 
Evolution, Complutense University of Madrid, Spain; (16)  Autonomous University of Barcelona, Spain  
 

The study of inland waters - Limnology - is full of fascinating women who have vastly contributed to our understanding of 

these valuable ecosystems. Although women were largely absent during the early years of Limnology, their presence in 

this discipline has increased over time. Nowadays, women represent half of the early-career limnologists in the Iberian 

Peninsula. However, as in many other fields, their scientific contributions have been traditionally neglected from schools 

to universities (i.e., the Matilda effect). In this talk, we will present the EGU-funded project (2020) Gender LimnoEdu. This 

project aims at increasing the visibility of women in Limnology and related subjects in University courses and lectures. We 

have generated a set of online ready-to-use resources: (1) a self-evaluation form to detect gender biases and raise self-

awareness for teachers of Limnology and Geosciences courses, (2) teaching nutshells highlighting key female 

limnologists (and their history) to help lecturers to acknowledge the role of women in Limnology in their courses and, (3) 

a complete teaching unit about the past and present situation of women in the field of Limnology. All these resources are 

freely available (https://www.genderlimno.org). We will also present preliminary results of the self-evaluation form to 

showcase how gender-fair Limnology lessons in high-education courses are. 

 

 
Monday 4th July, Room 2, 17:15h  

OC 082: Institut de Ciències del Mar as case study for the Gender Equality Plan, an 
instrument to advance equality in research  
Maria Gracia Puga, Esther Garcés, Silvia Donoso   
Institut de Ciències del Mar, CSIC, P. Maritim de la Barceloneta, 37-49, 08003 Barcelona  
 

The Institut de Ciències del Mar (ICM-CSIC) has recently begun the development of its Gender Equality Plan (GEP), as 

part of the project “Leading Towards Sustainable Gender Equality Plans” in research performing organizations 

(LeTSGEPs), funded by the European Commission’s Horizon2020 Program. This project aims to design and implement 

actions that will address gender biases in the participating organizations and ultimately lead to systemic institutional 

change. The project proposes the articulated use of two tools in the development of Equality Plans: the Gender Equality 

in Academia and Research (GEAR) tool, developed by the European Institute for Gender Equality, and Gender Budgeting 

(GB). The formulation of ICM’s GEP, implies the compliance with a large regulatory framework stemming from the Spanish 

Organic Law 3/2007 for effective equality between women and men and its necessary articulation with the Plan for Equality 

between women and men of the Spanish Research Council (CSIC), the umbrella institution to which ICM belongs. The 

GEP that is fully consistent with, and responds to, the reality at ICM and present a set of actions aiming at conducting 

assessment of procedures and practices to identify gender bias, identifying and implementing innovative strategies to 

correct any bias, and setting targets and monitoring progress via indicators. This challenge requires promoting institutional 

change that will gradually eliminate barriers to gender equality, both those that are inherent to the research system, and 
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also those that result from biased institutional practices in human resources management, financing, decision- making 

and research programs management. 
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SS2: Microplastics in aquatic systems: from monitoring 
to effects on biota and mitigation  

 Monday 4th July  
15:15h - 18:00h  

Room 3  
 

 
Organizers:   
- Ana Marta Gonçalves (University of Coimbra, MARE – Marine and Environmental Sciences 
Centre, Department of Life Sciences / Department of Biology & CESAM, University of Aveiro, 
Portugal)  
- Nelson Abrantes (Department of Biology & CESAM, University of Aveiro, Portugal)  
 
Plastics’ contamination is an increasing environmental problem in aquatic systems because of 
their ubiquity, high persistence and insufficient management. Microplastics (plastic pieces smaller 
than 5 mm) are of particular apprehension as they can reach high densities and may interact with 
organisms and the surrounding environment. The factors influencing the fate, behaviour and 
effects of particles are complex and can rely on a combination of environmental and biological 
interactions. As the concern about (micro)plastics started appearing recently, there is the need to 
define standard methodologies to monitoring microplastics and their fate, as well as to better 
understand their biological interactions and ecotoxicological effects, either as single materials or 
combined with contaminants at distinct levels of organization. Research in this area has been 
focused on marine environments, however, freshwater systems play a crucial role as carriers and 
sinks of microplastics and it is important to understand the overall fate of microplastics and the 
interconnectivity of all aquatic systems. This session is dedicated to studies exploring distinct 
aspects of the microplastics issues and are open to all contributions (oral /poster) focused on: 1) 
sources, occurrence, behaviour and monitoring 2) biological interactions and ecotoxicological 
(single / combined) effects at different levels of organization, from molecules to ecosystems and 
3) global solutions and mitigation of microplastic pollution in aquatic (marine and freshwater) 
systems. 
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SS2 Oral communications  
Monday 4th July, Room 3, 15:15h  

OC 083: Ecotoxicological assessment of polyethylene microspheres in the freshwater 
macrophyte Lemna minor 
Mariana O. Rodrigues1, Nelson Abrantes2, Fernando J. M. Gonçalves1, Andreia F. Mesquita1, Carolina P. Rocha3, Ana 

M. M. Gonçalves1,3  

(1) Department of Biology & CESAM, University of Aveiro, 3810-193 Aveiro, Portugal; (2) Department of Environment and Planning & CESAM, University of Aveiro, 3810-193 

Aveiro, Portugal; (3) University of Coimbra, MARE – Marine and Environmental Sciences Centre, Department of Life Sciences, Calçada Martim de Freitas, 3000–456 Coimbra, 
Portugal 
 

The abundance and impacts of microplastics (plastic particles with < 5 mm) on aquatic systems are of great concern from 

public and governmental authorities. Deriving from a variety of sources, microplastics can reach high densities, adsorb 

chemicals compounds from water/sediment compartments and cause negative impacts on the distinct species as well as 

on human health. Nevertheless, the occurrence and impacts of microplastics on freshwater systems have been 

overlooked, leading to a gap in knowledge, especially concerning the impacts of these micro-sized particles on primary 

producers. Hence, this is a pioneering study aiming to evaluate the impacts of 10-22 μm polyethylene microspheres (the 

most worldwide produced polymer) on the freshwater duckweed Lemna minor by assessing the effects on the growth, 

root length, and nutritional profile (i.e., fatty acids and carbohydrates composition and abundance). Results pointed-out 

that growth (based on fronds number and dry weight), root length and the nutritional profile were not affected by 

polyethylene microspheres. In fact, when exposed to the highest concentration, the growth rate and yield of L. minor were 

significantly stimulated. Regarding the root length, it was observed an inhibition trend that does not follow a dose-response 

relationship. Likewise, the composition and abundance on fatty acids and carbohydrates were not significantly affected 

by polyethylene microspheres guaranteeing the important input of essential fatty acids (e.g., omega-6 and omega-3) and 

carbohydrates into higher trophic levels. Moreover, polyunsaturated fatty acids and the monosaccharide rhamnose 

increased their abundance over the range of polyethylene concentrations, suggesting that they were the major 

contributors to the resistance of L. minor to polyethylene exposure. Thus, polyethylene microspheres at environmentally 

relevant and higher concentrations do not present a hazard at the studied levels to freshwater macrophytes. 

 

 

Monday 4th July, Room 3, 15:30h  
OC 084: Gulls as vectors for plastics and nutrient transport across natural aquatic 
environments 
Víctor Martín-Vélez1; Marta I. Sánchez1; María Belén Cañuelo Jurado1; Vanessa Céspedes1; Andrés Cozar 2, Macarena 

Ros 3, Joan Navarro 4; Isabel Afán 1; Manuela Forero1; Andy J. Green1 

(1) Estación Biológica de Doñana, CSIC, Américo Vespucio 26, 41092 Sevilla, Spain; (2) Dpto. Biología, CASEM, Campus de Puerto Real Universidad de Cádiz, Av. República 

Saharaui s/n. 11510-Puerto Real (Cádiz); (3) Departamento de Zoología, Facultad de Biología, Universidad de Sevilla, 41012 Seville, Spain; (4) Institut de Ciències del Mar – 
CSIC, Passeig Marítim de la Barceloneta 37-49 08003 Barcelona, Spain 
 

Interest in plastic contamination in inland aquatic environments due to human activity has been growing greatly. The 

amount of plastic produced generates severe environmental problems, due to long term deposition, but also because 

plastic breaks down into smaller pieces that persist and interact with aquatic biota. Many waterbirds (e.g. gulls) have 

shifted their natural behaviour to exploit constant anthropogenic resources (e.g. rubbish dumps) and may be biovectors 

of plastics and nutrients between terrestrial and aquatic environments. In south-west Spain Lesser black backed gull 

(Larus fuscus) and yellow legged gull (Larus michahellis) are opportunistic species exploiting resources at dumps and 

biovectoring plastics to natural environments (e.g. at Fuente de Piedra Lagoon and Odiel marshlands respectively) 

through pellet and faecal deposition. However, the role of gulls as plastic vectors has not been quantified so far. Using 

movement data acquired with GPS devices, combined with censuses and analysis of pellets and faeces collected from 

the wetlands, we quantify the amounts of plastics, other debris, and nutrients imported by gulls into these two 



 

 

211 

211 

internationally important wetlands. We consider possible management measures to reduce the extent of these 

biovectoring processes. 

 

 

Monday 4th July, Room 3, 15:45h  
OC 085: Portuguese fish aquaculture facilities and the occurrence of microplastics in three 
matrices: sediment, water and fish tissue 
Carolina P. Rocha1, João C. Marques1, Ana M. M. Gonçalves1,2 

(1) University of Coimbra, MARE - Marine and Environmental Sciences Centre, Department of Life Sciences, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal; (2) 
Department of Biology and CESAM, University of Aveiro, 3810-193 Aveiro, Portugal 
 

Research on microplastics’ occurrence and impacts in biota has been highly valued, resulting in the availability of immense 

knowledge and data. Nonetheless, this hot topic still somewhat lacks research on environments other than marine, 

presenting an imbalance on the knowledge across ecosystems. For instance, research regarding transitional systems, 

such as estuaries, is still quite underdeveloped. Estuaries have the potential of being pollution hotspots due to the input 

of contaminants from both land/rivers and the ocean, and the direct input from human activities operating in situ. Moreover, 

the low hydrodynamic of the sites enhances the chances of plastic sedimentation, accumulation and availability for uptake 

by organisms. Among the numerous human activities contributing to the input of pollution into estuaries, some are also 

potentially affected by that pollution, as is the case of aquacultures. Most Portuguese aquaculture facilities produce 

organisms for human consumption and the majority resorts to extensive and semi-intensive rearing systems. The present 

study, conducted at four semi-intensive fish aquacultures in Portugal – two in the Mondego and two in the Sado estuaries 

– intended to assess to which extent these systems are subjected to plastic pollution, or contribute for the input of particles 

to the surrounding environment. In these systems, water used for rearing tanks is brough in from the surrounding water 

body, being renewed roughly every two weeks. No treatment is performed on the water released from the tanks to the 

estuary during renewals. The importance of fish for human consumption, especially in a high-demanding fish protein 

country as Portugal, and the poorly controlled environmental conditions in such farming regimes, motivated the interest 

in undergoing the present study. Thus, three matrices (water, sediment and fish) were analysed regarding plastic 

occurrence and the polymers retrieved were identified. Results have shown that i) water released from rearing tanks 

carries higher microplastic (MP) load than incoming water, ii) MP found in water are essentially fibres and styrofoam 

(easily floatable), while sediment and fish gastrointestinal tracts enclose a higher variety of shapes and sizes, iii) both 

primary and secondary MP are found, iv) samples from facilities at the Sado estuary, which are closer to industrial plants, 

present a higher variety of particles, v) polyethylene and polystyrene are the most common polymers found. FTIR analysis 

is still ongoing to complete the identification of all apparently different - in terms of shape and colour – MP samples. This 

study aims to provide further material for the setting and enhancement of strategies to tackle plastic pollution in transitional 

systems, focusing on the particularly sensitive issue of human food production, towards the support of food safety and 

economic development, stressing human and environmental health. 

 

 

Monday 4th July, Room 3, 16:00h  
OC 086: Microplastic food webs: analysis by topological models and indices at network, 
interactions and species levels. 
Rubén Olmo-Gilabert1,2,3, Carme Alomar1, Salud Deudero1  
(1) Instituto Español de Oceanografía, Centro Oceanográfico de Baleares (IEO, CSIC), Muelle de Poniente s/n, Mallorca 07015, Spain; (2) CREAF, Cerdanyola del Vallès 

08193, Spain; (3) Universitat Autònoma de Barcelona, Cerdanyola del Vallès 08193, Spain. 
 

The presence of microplastics in the marine environment has become one of the global changes of our time. Currently, 

we have information on microplastic ingestion among hundreds of species, allowing to link them by building food webs in 

a holistic approach. The potential of topological models in the study of food webs is already known, but it acquires greater 

significance when combining feeding interactions with contaminants acquired by the diet. By knowing the frequency of 
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prey in the predator's diet (interaction strength) and the average microplastic intake of these preys, it is possible to account 

microplastics ingested by the diet. The main objective of the present study was to describe not only the species with 

significant microplastic intakes, but especially the pathways of microplastic contamination. For this purpose, a centrality 

analysis was conducted to identify the key species in controlling the dispersion of effects in the food web. In addition, 

indices were proposed at different scales, global, mesoscale and local. The proposed scales are useful to (i) identify and 

compare the microplastic budget by regions; (ii) to know the potential of species as vectors or sinks of pollution and (iii) 

to describe pollution fluxes through trophic levels. From species with known microplastic intake values, a food web was 

constructed by searching through literature for their predators, their prey, and the prey of their preys. The network 

consisted of 439 nodes and 4247 interactions. To avoid casual interactions, those prey that represented less than 1% of 

the predator's diet (weak interactions) were removed, reducing the network to 417 nodes and 3301 interactions. For the 

microplastic food web (only feeding links with microplastics), there were 140 nodes and 569 interactions. Fortunately, the 

species most connected or with the greatest power to transmit network effects were not determinant vectors or sinks of 

microplastic pollution. We will share the main results still unpublished about key roles of species and links spreading 

microplastics from the topological analysis and Interaction pollution indexes. On the one hand, topology we will show 

microplastics connectivity and dispersal capacity in the network. On another hand, Global Interaction Pollution Index 

(GIPI) will describe the global capacity of the system (mean transmission value); by the Pair Interaction Pollution Index 

(PIPI) flow balance in the network will be displayed; finally, the Species Interaction Pollution Index (SIPI) will be assess 

the potential of species as a source (SIPI-in) or sink (SIPI-out) of microplastics. We encourage multidisciplinary 

collaboration between trophic ecology, microplastics, toxicology or physiology laboratories, among others, to join forces 

and be able to analyse same samples for dietary data and pollution data (microplastic in this case). For this, the SIBECOL 

meeting is the perfect place to propose it. 

 

 
Monday 4th July, Room 3, 17:00h  

OC 087: Aged plastic leaching of dissolved organic matter is two orders of magnitude 
higher than virgin plastic leading to a strong uplift in marine microbial activity 
Cristina Romera-Castillo1, Stéphanie Birnstiel1, X. Antón Álvarez-Salgado2 and Marta Sebastian1 

(1) Instituto de Ciencias del Mar-CSIC, Spain; (2) Instituto de Investigaciones Marinas-CSIC, Spain 
 

Plastic debris reaching the ocean is exponentially increasing in parallel with plastic production. Once into seawater, plastic 

starts to leach organic compounds that are presumably additives and plastic oligomers, and that process is enhanced by 

solar radiation. From previous studies with virgin plastic, it has been estimated that up to 23,600 metric tons of dissolved 

organic carbon (DOC) can be released into seawater every year from all the plastic entering the ocean. However, most 

plastic found in the ocean has been aged through weathering and sunlight radiation, which could result in enhanced 

leaching. Despite this, dissolved organic matter (DOM) leaching from aged plastic and the effect on microbial communities 

and their activity has never been explored. Here we studied DOM leaching by aged plastic collected from a sand beach 

and how it compares with that from virgin plastic. After characterizing the DOM leached from plastic through fluorescence 

techniques, we also explored the bioavailability of the DOM leached and its fluorescent fraction through biodegradation 

experiments. Finally, we determined single cell activities of the prokaryotic community growing on the plastic leachates. 

We found that the release of DOC by aged plastic was two order of magnitude higher than that leached by virgin new 

plastic. Extrapolating that into the ocean and assuming that most of the plastic arriving there is not new, we estimated that 

up to 57,000 metric tons of DOC can be released by plastic debris every year. A fraction of the DOM released by plastic 

was fluorescent, especially in the protein-like region, and bioavailable to microbial uptake, as it is also shown by the 

increase in the single cell activities of the bacteria growing on the leachates. Since most plastics in the ocean have been 

exposed to sunlight radiation provoking ageing, our results unveil that the amount of carbon released by plastics is much 

higher than hitherto recognized, and thus will have a stronger impact in the oceanic carbon cycle and in marine 

ecosystems. 
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Monday 4th July, Room 3, 17:15h  
OC 088: Microplastics and antibiotic resistant bacteria: fellow travelers across aquatic 
settings? 
Isabel Silva1,2, Marta Tacão3, Isabel Henriques1  
(1) University of Coimbra, Faculty of Sciences and Technology, Department of Life Sciences and CEF (Center for Functional Ecology), 3000-456 Coimbra, Portugal; (2) CESAM 

(Centre for Marine and Environmental Studies, 3810-193 Aveiro, Portugal; (3) University of Aveiro, CESAM (Centre for Marine and Environmental Studies) and Department of 
Biology, 3810-193 Aveiro, Portugal. 
 

This study aimed to assess the occurrence and diversity of antibiotic resistant bacteria (ARB) associated with microplastics 

(MPs, < 5 mm) in freshwater and treated wastewater. For this, a mixture of MPs (sizes ranging from 0.5 to 1 mm) 

composed of polypropylene (PP), polyethylene (PE) and polyethylene terephthalate (PET) was submerged in the 

Mondego River, before and after a wastewater treatment plant effluent discharge (WWTP-ED). To analyze the influence 

of the MP type, samples composed only of PP or PET were also submerged. Sand particles were used as a natural control 

substrate. After 30 days, colony-forming units (CFUs) associated to the different substrates were counted in m-FC 

supplemented with antibiotics (cefotaxime, ciprofloxacin and meropenem). ARB isolates representative of each type of 

substrate and of each sampling site were selected by BOX-PCR fingerprint. After identification, representative 

Enterobacteriaceae isolates from MPs were chosen for further characterization. Before WWTP-ED, for all antibiotics 

tested, the number of resistant CFUs/1000 particles was significantly higher in MPs, compared to sand. The number of 

CFUs resistant to ciprofloxacin and meropenem was higher in the mixture of MPs (185±36 and 7±1, respectively) and in 

PET (103±17 and 8±3) when compared to sand (40±8 and 0). For cefotaxime, the number of resistant CFUs was higher 

in PP (72±24 vs 11±10 in sand). In a total of 19 cefotaxime-resistant Enterobacteriaceae (18 of which retrieved from MPs 

after WWTP-ED), 68% harbored blaCTX-M, 53% blaTEM and 42% blaSHV. The extended spectrum beta- lactamases 

producers belonged to the genera Escherichia (n=4), Enterobacter (n=4), Klebsiella (n=3), Shigella (n=2) and Citrobacter 

(n=2) and most carried integrase genes (intI, 79%). Enterobacteriaceae isolates resistant to ciprofloxacin (n=11 and n=21 

before and after WWTP-ED, respectively) harbored quinolone resistance genes [qnrS (66%), qnrVC (16%), qnrB (13%) 

and aac(6')-Ib-cr (25%)] and intI1 (78%). Mutations in gyrA and parC genes were also frequently detected. These isolates 

belonged to genera Escherichia (n=19), Shigella (n=5), Citrobacter (n=4) and Klebsiella (n=4). In a total of 8 meropenem-

resistant Enterobacteriaceae, 50% harbored carbapenemases encoding genes (blaKPC, blaVIM, blaGES). 

Carbapenemase-producers were all from MPs submerged after WWTP-ED and belonged to Klebsiella (n=2), Raoultella 

(n=1) and Enterobacter (n=1) genera. 63% of the meropenem resistant isolates were multi-drug resistant. Our results 

suggest a preference of ARB in colonizing MPs over a natural substrate. These bacteria harbored antibiotic resistance 

genes of great concern suggesting that MPs may serve as a vector for the proliferation and dissemination of ARB of 

clinical concern. Additionally, an influence of the WWTP effluent on the association of ARB to MPs was also observed 

suggesting an important contribution of WWTPs for the role of MPs in antibiotic resistance spread in the environment. 

 

 

Monday 4th July, Room 3, 17:30h  
OC 089: Distribution and abundance of microplastics along rivers are determined by land 

uses and riverbed characteristics. 
Fernanda Gonzalez-Saldias1,2, Francesc Sabater1, Joan Gomà1,2 
(1) Department of Evolutionary Biology, Ecology, and Environmental, University of Barcelona, Barcelona, Catalonia; (2) Freshwater Ecology, Hydrology and Management 
(FEHM). 
 

Microplastics in freshwater ecosystems have gained attention for their potential harm to biodiversity. Rivers are highly 

complex and dynamic ecosystems and act as conveyor belts that transport particles and organic matter from the 

headwaters through the watershed. Few studies considered the relevance of rivers on the transport and accumulation of 

microplastics downstream. Urban land uses and WWTPs of a watershed increase the risk of plastic contamination 

because they can concentrate microplastics in their effluents. In turn hydromorphological characteristics could play an 

important role in microplastics’ transport. The main goal of this study is to determine the relationship between land uses 
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and river hydromorphological characteristics with the abundance and spatial distribution of microplastics using a recent 

and simple detection technique by Nile red staining. We studied two watersheds with contrasting land uses and antropic 

pressure (Besòs and Tordera watersheds (Central East Catalonia)). Microplastic particles were detected in all sampling 

sites, in both water (4.40 ± 3.90 particles/L Besòs and 2.61 ± 1.78 particles/L Tordera) and sediments (58.04±52.64 

particles/g Besòs and 55.78 ± 21.29 particles/g Tordera) samples. Microplastics in sediments have a positive relationship 

with the size range 1.0-0.5 mm of granulometry (R2=0.14, p=0.050) and microplastic particles in water increased 

significantly with the percentage of urban land use (R2=0.18, p=0.030). The WWTPs show significant relation with the 

abundance of microplastics. In conclusion, there are contrasting behaviors for suspended and sedimented microplastics 

particles: those flowing with water are related with land uses, whereas those stranded in sediments are related to riverbed 

granulometry. All inall our results suggest that multiple factors are controlling microplastics distribution along the rivers. 
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SS2 Posters 
Poster sessions -  Rectory Hall  

Monday/Tuesday 4th-5th July  
10:00h - 10:30h, 16:15h - 17:00h  

 
P042: Impacts of polystyrene, either single or combined to copper, on a standard 
freshwater microalga 
Mariana O. Rodrigues1, Ana M. M. Gonçalves1,2, Fernando J. M. Gonçalves1, Nelson Abrantes3,  
(1) Department of Biology & CESAM, University of Aveiro, 3810-193 Aveiro, Portugal; (2) University of Coimbra, MARE – Marine and Environmental Sciences Centre, Department 
of Life Sciences, Calçada Martim de Freitas, 3000–456 Coimbra, Portugal; (3) Department of Environment and Planning & CESAM, University of Aveiro, 3810-193 Aveiro, 
Portugal 
 

The occurrence of microplastics in freshwater systems has become a global concern due to their high density, ubiquity, 

toxicity to the environment and human health (either isolated or combined), and persistence. Microplastics are small 

plastic particles (< 5 mm) that can adsorb chemicals compounds from water or sediment compartments into their surface 

(e.g., metals, polycyclic aromatic hydrocarbons) and act as a vector of these contaminants into organisms’ body. However, 

the combined toxicity of microplastics and contaminants on freshwater organisms, particularly on primary producers, have 

been overlooked. Hence, the aim of this study was to evaluate the effects of 1 μm polystyrene microspheres, isolated or 

combined to copper, on the growth and nutritional profile (i.e., fatty acids and carbohydrates abundance and composition) 

of the freshwater microalgae Raphidocelis subcapitata. A fixed concentration of polystyrene was defined (0.5 p mL-1), 

which was tested individually or in combination with four concentrations of copper (0.055 mg L-1 – concentration below 

EC10; 0.092 mg L-1 – EC10; 0.155 mg L-1 – EC20; and 0.378 mg L-1 – EC50). All the chosen concentrations are 

environmentally relevant and these ECx values were extracted from a previous study. Preliminary results showed that the 

microplastic and the microplastic-metal combination did not affect the microalgae growth. In fact, when exposed to 

polystyrene, either isolated or in combination (0.055 mg Cu L-1 + 0.5 p mL-1 , and 0.092 mg Cu L-1  + 0.5 p mL-1), the 

microalgae growth was even stimulated. The analysis of the fatty acids and carbohydrates abundance and composition 

is still ongoing, which can help understand the response of this microalga. 

 

 

P043: Effects of biodegradable nanometric plastic fragments of polylactic acid (PLA) on 
photosynthetic organisms: interaction with organic and inorganic contaminants   
Miguel Tamayo-Belda1, Jörg Frommlet2, Mónica Almeida2, Cátia Venâncio2, Manuel Martins2, João Serôdio2, Francisca 

Fernandez-Piñas1, Roberto Rosal3, Miguel Oliveira2 

(1) Department of Biology, Universidad Autónoma de Madrid, Spain; (2) CESAM and Department of Biology, University of Aveiro, Portugal; (3) Department of Chemical 

Engineering, Universidad de Alcalá, E-28871 Alcalá de Henares, Madrid, Spain. 
 

The threat posed by the plastic environmental pollution has been addressed from different approaches during the last 

decades: from policy-making to educational environmental programs. Recently, the introduction of biodegradable plastics 

with analogous properties to the oil-based ones into the market, has been carried out aiming to replace the raw material 

of the single use plastic products and thus, prevent their accumulation into the environment. To date, there is limited 

information regarding the effects that may be caused by the release of biodegradable plastics into the environment. In 

this work we have studied the effects triggered by poly lactic acid (PLA) nanometric fragments (< 1 μm) to two freshwater 

photosynthetic organisms: the filamentous nitrogen-fixing cyanobacterium Anabaena sp. PCC 7120, and the unicellular 

cyanobacterium Synechococcus sp. PCC 7942 (hereinafter Anabaena and Synechococcus, respectively). PLA 

nanoplastics (PLA-NPLs) were obtained from mechanical degradation of commercial microbeads. Fourier transformation 

infra-red (FTIR), dynamic light scattering (DLS) and electrophoretic light scattering (ELS) were applied to physiochemically 

characterize the PLA-NPLs. Concentrations of PLA-NPLs tested in this study ranged from 0.001 to 10 mg/L. In order to 

increase the environmental relevance of the obtained data, the presence of other environmental contaminants was also 
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considered. Thus, the effects of two compounds that frequently appear in wastewater effluents (the pharmaceutical 

propranolol, PR, and nickel, Ni) were assessed in both cyanobacteria, individually and in combination with the PLA. The 

dose response curves (DRCs) of PR and Ni were obtained with both organisms and from them, effective concentrations 

that caused 10, 50 and 90% of growth inhibition (EC10, EC50 and EC90, respectively) were obtained. Pulse amplitude 

modulated (PAM) was applied to study the effects on several photosynthetic-related parameters. FTIR confirmed the 

chemical nature of the nanometric fragments obtained. DLS displayed a size distribution ranging from ~ 60 to ~ 1000 nm 

measured in ultra-pure water, and narrower distribution between 70 and 300 nm in the corresponding culture media. ELS 

confirmed a negative surface net charge. PLA-NPLs induced a slight growth inhibition at intermediate concentrations (0.01 

and 0.1 mg/L) in both organisms. The EC50 of PR were 0.7 and 3 mg/L for Anabaena and Synechococcus respectively. 

Ni was more toxic for Synechococcus that presented an EC50 of ~ 4 μg/L. Interestingly, the co-exposure of both 

contaminants with PLA-NPLs provoked a reduction of the EC10, namely, the toxicity appeared at lower concentration. 

Finally, PAM analysis revealed that both contaminants, individually exposed, were able to alter different parameters like 

quantum yield or the electron transport rate, whilst the co-exposure with PLA- NPLs slightly soften the effects of the 

contaminant’s single exposures on the photosynthetic yield.  

 

 

P044: Impacts of polystyrene (single and combined to copper) on the reproduction and 
growth of the Cladoceran Daphnia magna  
Mariana O. Rodrigues1, Nelson Abrantes3, Fernando J. M. Gonçalves1, Ana M. M. Gonçalves1,3 
(1) Department of Biology & CESAM, University of Aveiro, 3810-193 Aveiro, Portugal; (2) Department of Environment and Planning & CESAM, University of Aveiro, 3810-193 
Aveiro, Portugal; (3) University of Coimbra, MARE – Marine and Environmental Sciences Centre, Department of Life Sciences, Calçada Martim de Freitas, 3000–456 Coimbra, 
Portugal; (3)  

 

Microplastics pollution is a global concern due to their ubiquity (e.g., atmosphere, aquatic and terrestrial systems, human 

body), toxicity and high abundance. These small plastic particles with less than 5 mm can adsorb chemicals compounds 

from the environment into their surface and act as a vector of these contaminants into organisms’ body. Microplastics 

have been detected in almost all types of freshwater systems across the globe as well as in freshwater fauna. Moreover, 

these systems can act as carriage systems of microplastics into marine environments. Whilst the impacts of single 

exposure have been more documented, studies providing insights into the combination of microplastics-contaminants in 

freshwater systems are still scarce. Hence, the aim of this study was to evaluate the single impacts of polystyrene 

microspheres (1 μm) and in combination with copper on the reproduction and growth of the freshwater crustacean Daphnia 

magna. Three hypotheses were stablished to answer the objective: 1st – Polystyrene and Polystyrene-Copper 

combination do not affect the reproduction and growth of D. magna; 2nd – The impacts are only caused by single 

polystyrene and/or copper exposure; 3rd – The effects are only caused by microplastic-metal combination. A fixed 

concentration of polystyrene was defined (0.5 p mL-1), which was tested individually or in combination with four 

concentrations of copper (0.015 mg L-1 – concentration below EC10; 0.019 mg L-1 – EC10; 0.024 mg L-1 – EC20; and 

0.034 mg L-1 – EC50). All the chosen concentrations are environmentally relevant and these ECx values were extracted 

from a previous study. Several endpoints were evaluated such as number of neonates per brood, age at first brood, egg 

maturation age and average growth rate. Preliminary results pointed-out that D. magna reproduction were not significantly 

affected by the microplastic, the metal and the microplastic-metal combination. 
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P045: Bridging the gap between petroleum-based and biopolymers ecotoxicity effects for 
informative decision-making: secondary consumers as case-studies.  
Miguel Tamayo-Belda1, Cátia Venâncio2, Francisca Fernandez-Piñas1 , Roberto Rosal3, Isabel Lopes4 , Miguel Oliveira4 

(1) Department of Biology, Universidad Autónoma de Madrid, Spain; (2) CFE, University of Coimbra, Coimbra, Portugal;  (3) Department of Chemical Engineering, Universidad 

de Alcalá, Spain; (4) CESAM, Department of Biology, University of Aveiro, Portugal 
 

The concern expressed regarding the effects of petroleum-based plastics on environment have led to their reduction and 

replacement with alternative materials like more sustainable polymers, such as those derived from natural resources 

(herein designated as biopolymer). As ecotoxicological research on biopolymers effects is still scarce, environmentally-

relevant decision- making is difficult because studies point out to different outcomes, but also because reported petroleum-

based plastics effects focused mainly on lower trophic levels. Accordingly, this work aims at delivering more information 

on the ecotoxicity effects of three fossil-based polymers (low density polyethylene, LDPE; polypropylene, PP; and 

polystyrene, PS) and a biopolymer (PLA) on two secondary consumers (Hydra viridissima, invertebrate and Danio rerio, 

vertebrate). More realistic plastic particles (< 1 μm) were obtained throughout the mechanical fragmentation of 

commercially available microbeads of each polymer type. Concentrations ranged from 0.001 up to 10 mg/L for all 

polymers. Focus was placed on various sublethal endpoints such as malformation development, regeneration capacity, 

feeding rates, heartbeat rate, or swimming behavior, to provide more relevant information that can be integrated in 

available datasets to derive more realistic risk values. Regarding effects on H. viridissima morphological state, toxicity of 

polymers can be ranked as: PP > LDPE > PLA > PS. Although PLA was the third least toxic polymer, serious 

malformations not previously reported in the literature were found for this polymer, which included bicephalic individuals. 

The evaluation of post-exposure feeding rates signaled PLA as the polymer that induced the greatest toxicity among all 

tested four polymers. Concerning D. rerio, no significant mortality was observed for any of the tested polymers. However, 

a significant heart rate decrease at the highest concentrations (1 and 10 mg/L) was induced by PLA particles, whereas 

the same endpoint was significantly reduced after exposure to 0.01 and 1 mg/L PS. PLA and PS treatments strongly 

modified the locomotor activity in a dose dependent manner in most of the parameters during light period. An increase in 

swimming distance and total swimming time associated with higher turning frequency was observed possibly associated 

with highly stressed individuals. Overall, results indicated that the tested biopolymer may induce ecotoxicity in the same 

order of magnitude of petroleum-based ones. The construction of liable frameworks may be achieved with the delivery of 

more ecotoxicity data comparing bio-based and petroleum-based polymers. In this sense, sublethal endpoints stood out 

as very important endpoints, as in most cases, only mortality has been pursued, often achieved at unrealistic 

concentrations of polymers. 

 

 

P046: Investigation on the occurrence of microplastics in mussels and oysters from an 
Amazonian estuary  
Rossineide M. Rocha1, João M. S. Rodrigues1, Juliana C. D. Pantoja1, Zélia Maria P. Nunes2, Maria Auxiliadora P. 

Ferreira3, Bruno Nunes4 
(1) Laboratory of Cell Ultrastructure, Federal University of Pará (UFPA), Belém, Pará, Brazil; (2) Institute for Coastal Studies, Federal University of Pará, Bragança, Pará, Brazil;  

(3) Laboratory of Immunohistochemistry and Developmental Biology, Federal University of Pará (UFPA), Belém, Pará, Brazil; (4) Department of Biology CESAM, University of 
Aveiro Campus de Santiago, 3810-193 Aveiro, Portugal. 

 

Microplastics (MPs) are ubiquitous pollutants in the environment and pose a growing threat to aquatic ecosystems, and 

to global food security. However, information on plastic pollution in Amazonian estuaries is still scarce. The present study 

aimed to verify the occurrence of microplastics in mussels (Mytella spp.) and mangrove oysters (Crassostrea gasar), 

bivalves of great socioeconomic importance in the Amazon region, standing out as sources of food and income for the 

riverside population. A total of 550 specimens, 500 mussels and 50 oysters, from the Caeté River estuary (Pará/Brazil) 

were collected in November 2019 and January 2021. The soft tissues of mussels and oysters were removed and placed 

in vials for weighing and digestion with 10% KOH for 48 hours. Due to the difference in size of the two species, mussels 

were pooled into samples composed of 10 individuals, while for oysters the mass of a single individual was used, resulting 

in an equivalent of 10 g of soft tissue per vial. The digested content was filtered with 15 μm meshes. The samples of 
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microplastics (MPs) were analyzed under a stereomicroscope (Leica M205 A), photographed and classified according to 

color and shape. To avoid contamination of the samples, the use of plastic materials was minimized, and all material used 

was washed with bi-filtered distilled water before use. Negative controls for airborne MPs were defined for each analyzed 

sample. Microplastics were present in 64% of mussels, and in 46% of oysters. For mussels, 97 particles were identified, 

with a concentration of 0.27 MPs/g, and 0.19 MPs/individual. While for oysters, 27 particles were found with a 

concentration of 1.17 MPs/individual. Fibers of various colors were responsible for the totality of the findings in both 

species. The low number of MPs in the negative controls of mussels (N=9) and negative controls of oysters (N=5) indicates 

that the results are in agreement with those evidenced in the literature. The concentration of MPs/g in this study was 

similar to what was reported for other bivalves around the world. This unprecedented record of microplastic contamination 

in bivalves in the Caeté River estuary alerts for the dissemination of PMs throughout the Amazon region, and also for its 

risks to fauna and the local population. 
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SS3: Uniqueness, patterns and processes in saline 
ecosystems, does the salt matters?  

 Monday 4th July  
08:55h - 11:30h  

Room 3  
 
Organizers:  

members of the DRYHARSHSAL project 
- Anna Romaní, Judith Boadella & Joan Pere Casas (Universidad of Girona, Spain);  
- Andrea Buturinni, Jordi Urmeneta & Mª de las Mercedes Berlanga (Universidad of 
Barcelona, Spain);  
- Paloma Alcorlo Pagés (Universidad Autónoma of Madrid)  
- Mª Isabel Arce, Mª del Mar Sánchez-Montoya, Zeus Freixinos & Rosa Gómez 
(Universidad of Murcia, Spain).  
 
Saline aquatic inland ecosystems (including shallow lakes and streams) are widespread in the 
Earth, mainly located in arid and semi-arid areas. At global scale, may cover 25% of total 
freshwater systems surface. The naturally occurring salinity in these aquatic ecosystems may 
range from 3 to more than 150 gl-1, mainly due to dissolution of evaporitic outcrops. In addition 
to high salinity, these systems are commonly affected by extreme hydrological fluctuations, which 
together leads to unique conditions that host a very specific biological community and 
biogeochemistry, including their riparian and floodplains zones, what gives them a high value of 
conservation. However these ecosystems are highly vulnerable to the impacts of anthropic 
activities, with freshwater inputs and complete desiccation among the most common impacts. 
Despite their singularity and high geographical extension, our knowledge on their structure and 
functioning is still limited despite being potentially considered as potential “ecosystems model” to 
anticipate ecological consequences of the climate change on aquatic ecosystems. The objective 
of this session is to bring together those studies carried out in inland saline ecosystems (streams 
and lakes including their riparian and floodplains zones and estuaries) from the perspective of 
their biogeochemistry, microbiology, macrobiological communities or ecosystem processes. 

Finally, in this special session we will analyze what we know about saline ecosystems, which are 
our main knowledge gaps and what we have learned about them; aspects that could be applied 
to the management of freshwater ecosystem under the climate crisis. 
Joining empirical results from aquatic and terrestrial ecologists working on these type of systems 
we expect to better understand how the multi-stress conditions provided by salt and limiting water 
availability may shape their functioning and/or detect the missing gaps in order to improve their 
conservation and management. 
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SS3 Oral communications  
Monday 4th July, Room 3, 09:00h  

OC 090: Salinity as determinant factor in the microbial distribution of microbial mats from 
endorreic basins of Spain  
C. Tebes-Cayo1, O. Cabestrero2, P. Del Buey3, M. E. Sanz-Montero3  

(1) Dpto. Geología, Facultad de Ingeniería y Geología, Universidad Católica del Norte, Antofagasta, Chile; (2) Centro de Biotecnología Alberto Ruíz, Universidad Católica del 

Norte, Antofagasta, Chile; (3) Dpto. de Mineralogía y Petrología, Facultad de Cs Geológicas, Universidad Complutense de Madrid, España,  
 

Microbial mats proliferates in saline endorreic environments, but they are not deeply studied worldwide. They are multi-

layered sheets of microorganisms that grow as a community. The microbial diversity and the geochemistry from the 

hypersaline Lake Longar (LO) was compared to the hyperalkaline Lake Eras (ER), both of them located in Spain. 10 and 

5 samples of microbial mats growing along to water column were collected from LO and ER, respectively. We used 

Illumina sequencing of PCR- amplified V4 regions of 16S rRNA genes from extracted DNA, and QIIME to identify the 

microbial populations. For the prediction of the metagenome functional content, the 16S rRNA gene survey was analyzed 

using Phylogenetic Investigation of Communities reconstruction of Unobserved States (PICRUSt). Finally, the taxonomy 

table, gene prediction, and physical-chemical variables were integrated in Primer-6. LO has different fringing zones along 

shoreline on which a wide range of salinity from 63 to 350 g/L was measured, while ER has a lower range from 6 to 12 

g/L. We found that members belonging to the Proteobacteria (16-76%), Cyanobacteria (2- 42%), Firmicutes (5-37%), 

Bacteroidetes (0-20%), and Spirochaetes (1-3%) phyla dominated the bacterial communities in both lakes, while 

Euryarchaeota (1-28%) was predominant in the LO samples with the highest salinities. A low Shannon diversity (2.4-2.7) 

was calculated in these samples, while the diversity ranged between 2.4 to 5.6. Members of Verrucomicrobia, 

Gemmatimonadetes, Actinobacteria, and Chloroflexi were inversely related to salt content in both lakes and predominant 

in ER. The relative distribution of the microbial groups varied among sites and along a salinity gradient. Members 

belonging to Archaea (Halorubrum, Halorhabdus, U. F. Halobacteriaceae, and Haloterrigena), Proteobacteria (Rodovibrio, 

Halorhodospira, Halothiobacillus, U.F. Desulfobactereceae and Desulfovermiculus), Fimicutes (Halanaerobacter), and 

Cyanobacteria ( ) found in LO are commonly listed in saline environments. However, Chloroplast genes, Marivita, 

Loktanella, Halomonas, and Marinobacter are highly found in lower salinities of LO samples. Members belonging to 

Bacteroidetes, Spirochaetes, U.F. Beijerinckiaceae, U.F. Rodobacteraceae and U.F. Halanaerobiaceae are not related to 

salinity in LO and ER. The predicted genes were mostly associated with central metabolism, followed by both genetic 

information and environmental information processing KEGG pathways. In KEGG 2 level pathway, we found the majority 

of the genes were related to “amino acid” (11%), “carbohydrate” (10 %), and “energy” (6%) metabolism. The oxidative 

phosphorylation, methane metabolism, and photosynthesis pathways increased in saltier samples while a Carbon fixation 

decreased. The results provided information on distribution of different microbial groups and their metabolisms as a 

function of spatial gradients of hypersaline microbial mats in endorreic environments of Spain.  

 

 

Monday 4th July, Room 3, 09:15h  
OC 091: Absence of stress-promoted facilitation coupled with a competition decrease in 
the microbiome of ephemeral saline lakes 
Mateu Menéndez-Serra1, Vicente J. Ontiveros2, Albert Barberán3, Emilio O. Casamayor1 
(1) Integrative Freshwater Ecology Group and (2) Theoretical and Computational Ecology Group, Centre of Advanced Studies of Blanes (CEAB), Spanish 

Research Council (CSIC),17300Blanes,Catalonia,Spain; (3)Department ofEnvironmental Science, University of Arizona, Tucson, AZ, USA 
 

Salinity fluctuations constitute a well-known high stress factor strongly shaping global biological distributions and 

abundances. However, there is a knowledge gap regarding how increasing saline environmental stress affects microbial 

biological interactions. We applied the combination of a probabilistic method for estimating significant co-

occurrences/exclusions and a conceptual framework for filtering out associations potentially linked to environmental 

and/or spatial factors, in a series of connected ephemeral (hyper) saline lakes of the Monegros desert lacustrine system 
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(NE Spain). We carried out a network analysis over the full aquatic microbiome –bacteria, eukarya and archaea– under 

severe salinity fluctuations. Most of the observed co- occurrences/exclusions were potentially explained by environmental 

niche and/or dispersal limitation, reinforcing the need of specific methodologies for network construction along 

environmental gradients. Co-occurrences assigned to potential biological interactions remained stable, suggesting that 

the salt gradient was not promoting interspecific facilitation processes. This observation matches the lack of described 

facilitation mechanisms linked to osmotic stress in aquatic environments. Conversely, co-exclusions assigned to potential 

biological interactions decreased along the gradient both in number and network complexity, pointing to a decrease of 

interspecies competition as salinity increased. Overall, higher saline stress reduced microbial co–exclusions while co–

occurrences remained stable suggesting decreasing competition coupled with lack of stress-gradient promoted facilitation 

in the microbiome of ephemeral saline lakes. 

 

 

Monday 4th July, Room 3, 09:30h  
OC 092: Effect of drying on microbial functioning in a saline shallow lake’s sediment. 
Judit Boadella1, Zeus Freixinos2, Andrea Butturini3, Rosa Gómez2, Anna M. Romaní1.  
(1) Institute of Aquatic Ecology, University of Girona, Girona, Spain; (2) Department of Ecology and Hydrology, University of Murcia, Murcia, Spain; (3) Department of Evolutive 
Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona, Spain.  
 

Microbial communities living in saline semi-arid ecosystems suffer extreme environmental conditions that can be at the 

edge of those needed for supporting life, such as hyper-salinity, low water availability, high sun radiation, and extreme 

temperature. In shallow saline lake sediments, seasonality and reduced precipitation in summer periods may determine 

an increase of such extremes, significantly affecting the microbial functioning. In this study, we aimed to understand the 

differences that occurred in the sediment’s biofilm during the dry out process, especially focussing on the microbial 

functioning which may compromise biogeochemical processes such as organic matter cycling. For this purpose, in 2020 

we sampled La Muerte during three different periods: wet, retraction, and dry. La Muerte is a hypersaline shallow lake 

(i.e. a “salada”) that naturally dries out. It is located in the saladas de Sástago-Bujaraloz system (NE Iberian Peninsula). 

Previous studies showed us the importance of the sediment’s depth on the biofilm’s activity, so we sampled the sediment 

both in surface and subsurface in order to study if both depths are affected the same way by drought. We measured some 

functional and structural parameters of the biofilm, including several extracellular enzyme activities (β-glucosidase, β-

xylosidase, cellobiohidrolase, leu-aminopeptidase, phosphatase, sulfatase, and phenol oxidase), respiration activity 

(measured as resazurin consumption), bacterial density and viability, fungal biomass, chlorophyll and carotenoid content, 

polysaccharides content in the EPS (extracellular polymeric substances), and the organic matter of the sediment. We also 

measured the water content and water activity of the sediment to relate the biological changes to changes in the 

sediment’s water availability. Differences between the three sampling periods were found in the biological variables, being 

the wet period the one with the highest respiration and extracellular enzyme activities in almost all the cases, for both 

surface and subsurface. The only enzyme activity with higher activity during the dry period than the wet period was phenol 

oxidase, suggesting an increased potential for degrading recalcitrant compounds (such as lignin), probably related to the 

lack of simple polysaccharides available after the drought. Some extracellular enzymes showed higher activities in the 

dry period than the retraction period, maybe because of an adaptation of the community to the stress. Differences for 

chlorophyll, carotenoid, and EPS content were only found between depths and were not found between periods. The 

preliminary analysis of the results indicates that in spite of the stress conditions during drought, some microbial functions 

are distinct in the drought period than in the wet period, suggesting a microbial adaptation to extreme water availability 

and changes in the available organic matter. 
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Monday 4th July, Room 3, 09:45h  
OC 093: Salinity effects on dissolved organic matter microbial decomposition in lentic 
systems 
Joan Ferriol-Ciurana1, Joan Pere Casas-Ruiz1, Daniel Vall·llosera1, Anna Doménech-Pascual1, Lluís Bañeras1, Andrea 

Butturini2, Anna M. Romaní1 

(1) Universitat de Girona. Institut d’Ecologia Aquàtica (2) Universitat de Barcelona. Departament de Biologia  

 

Dissolved organic carbon (DOC), stored in dissolved organic matter (DOM) is a primary reservoir of carbon at a global 

level. In inland waters, heterotrophic bacteria play an important role in biogeochemical processes as the main DOM 

processors. The role of heterotrophic bacteria in the processing of organic materials has been widely studied by ecologists 

in various aquatic ecosystems. However, little research has been done on the effects of salinity on these processes. In 

this study, fifteen lagoons with different salinity (indicated by conductivity; ranging from 0.198 mS/cm to 154 mS/cm), were 

selected with the main objective of studying the links between microbial heterotrophic functioning, salinity, and DOM 

quality and quantity. At each lagoon the microbial heterotrophic functioning and DOM characterization parameters were 

analysed. Incubations for nine extracellular enzyme activities (EEA; α-glucosidase, β-glucosidase, β-xylosidase, β-

glucosaminidase, cellobiohydrolase, leucine aminopeptidase, lipase, aspartic protease, and phenol oxidase) and carbon 

substrate utilization profiles (by Biolog Ecoplates) were carried out. DOM was analysed by optical techniques and DOC 

analysis. Organic matter decomposition was studied by using the tea bag index method. Other parameters such as 

chlorophyll a, prokaryote density and community composition, and respiration activity were also analysed. Lagoons 

showed differences between EEA and DOM composition. Integrated DOM quality descriptors together in an axis of a PCA 

analysis directly correlated with salinity. As salinity increases values indicating more labile DOM were found. In this work, 

it is suggested that salinity is one of the factors determining the landscape (e.g., the presence of vegetation), which directly 

affected the quality of DOM at each lagoon. It is also hypothesized that microbial produced compounds (such as 

aminoacids) also favour this relationship. In contrast, no relationship was found between DOM quantity and salinity. EEA 

distribution was related with DOM descriptors showing a direct correlation with HIX, Sr, TDOC, and abs254, two indicators 

for DOM quality and two for DOM quantity, respectively. DOM quality descriptors indicated that more labile DOM is 

correlated with less functional diversity, whereas as DOM compounds are more complex, more enzymatic activities are 

required. EEA distribution was not directly correlated to salinity whereas there was found an exponential inverse 

relationship between salinity and heterotrophic functional diversity (Biolog Ecoplate). Also, organic matter decomposition 

rates resulted in an inverse correlation with salinity. In this study it is proposed that salinity shapes the microbial organic 

matter degradation capabilities (EEA) through determining DOM quality. Furthermore, the stress exerted by increasing 

salinity limits organic matter decomposition and microbial functional diversity.  

 

 

Monday 4th July, Room 3, 10:30h  
OC 094: Effects of drought on the decomposition of Sarcocornia fruticosa woody stems 
in a hypersaline watershed 
Anna Doménech-Pascual1, Lorena Carrasco-Barea1, Judit Boadella1, Zeus Freixinos Campillo2, Andrea Butturini3, 

Frederic Gich1, Rosa Gómez Cerezo2, Anna M Romaní1  
(1) Institute of Aquatic Ecology, University of Girona, Girona, Spain; (2) Department of Ecology and Hydrology, University of Murcia, Murcia, Spain; (3) Department of Evolutive 
Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona, Spain  

 

Decomposition of plant material is a key ecosystem process as it mineralises litter and therefore closes the nutrient cycle. 

In saline semi-arid environments, the decaying plant input is mainly wood coming from shrubs adapted to drought and 

high salinity. These harsh conditions can limit the microbial decomposers activity and thus compromise the nutrient 

cycling. The objective of this experiment is to study the effects of drought to the decomposition process of woody material 

in a hypersaline context. To this aim, woody stems of Sarcocornia fruticosa were either permanently placed at the 

floodplain (Dry treatment, D), permanently submerged in the stream (Wet treatment, W), or temporarily submerged (for 3 
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month) and then emerged and placed at the floodplain simulating a seasonal drought (Wet-Dry treatment, WD). We 

studied weight loss, the fungal and bacterial biomass, the microbial community structure, extracellular enzyme activities 

(EEA) of β-glucosidase, β-xylosidase, cellobiohydrolase and phenol oxidase, and the cellulose and lignin content of the 

woody stems from the three set conditions at the Rambla Salada watershed (Murcia, Spain) for 9 months. Surprisingly, 

the weight loss of the stems placed at the floodplain (D treatment) did not differ from the ones immersed in the Rambla 

Salada (W treatment). The decomposition rate of D stems was higher than typically reported for terrestrial environments, 

while the decomposition rate for W stems was lower than expected from freshwater ecosystems. The microbial 

colonization and EEA differed between these two treatments suggesting a distinct degradation path for each condition. 

Specifically, the D stems showed the highest fungal biomass but lowest bacterial biomass together with low capacity to 

decompose lignin compounds (low phenol oxidase activity) but high hydrolytic enzyme activities able to degrade 

polysaccharides from cellulose and hemicellulose. This implies an inversion of the decomposition roles classically 

assigned to microorganisms where fungi tend to be responsible for the degradation of recalcitrant aromatic compounds 

and bacteria being more efficient in degrading simple polysaccharides. However, other factors such as a photodegradation 

may determine these differences on the D woody stems, enhancing lignin degradation and thus inhibiting phenol oxidase 

activity. The stems from the intermittent treatment (WD) showed the lowest organic matter loss and a reduction on fungal 

biomass after stems placed under D conditions, suggesting that the environmental change greatly inhibited microbial 

metabolism. In conclusion, although results suggest that at the different environments distinct factors drive the 

decomposition process -the photodegradation maybe enhancing decomposition and, together with drought, limiting fungal 

growth at the floodplain, while the high salinity in the water inhibiting the microbial decomposers-, this still succeeds and 

thus the carbon cycling remains not fully compromised.  

 

 
Monday 4th July, Room 3, 10:45h  

OC 095: Anthropic alterations alter the structure and the carbon-related metabolisms of 
the prokaryotic communities of inland saline lakes. 
Javier Miralles-Lorenzo, Antonio Picazo, Carlos Rochera, Daniel Morant and Antonio Camacho  
Cavanilles Institute for Biodiversity and Evolutionary Biology, University of Valencia, E-46980 Paterna, Valencia, Spain 
 

Inland saline lakes are widespread along the world and contain an important part of the total volume of inland waters. 

These ecosystems are very threatened as they are suffering a global regression due to anthropogenic pressures and 

climate change. Also, saline lakes present important fluxes of CO2 and are expected to increase their greenhouse gases 

(GHG) emissions in the future. Therefore, the study of the factors that affect the structure and carbon-related metabolisms 

of their prokaryotic communities is crucial to understand the role of inland saline lakes in the global carbon cycle. The aim 

of this work was to unravel the relationship between the prokaryotic communities that thrive in the water and sediment of 

saline lakes and their carbon-related metabolisms. This was carried out through next-generation sequencing techniques 

in 15 shallow inland saline lakes from the Spanish Mediterranean bioclimatic region, which were classified in different 

saline subtypes and conservation status levels according to their water conductivity (i.e. salinity) and alteration types. The 

results of this work show that each subtype of inland saline lake has specific environmental characteristics that lead to 

different prokaryotic communities. The different levels of the conservation status also determine specific microbial 

communities, and the interactions between the salinity gradient, the different alterations, and seasonality exert a major 

effect in structuring the prokaryotic networks of shallow inland saline lakes. On the other hand, both in water and 

sediments, there is a correlation between the actual metabolic rates and the potential metabolisms of the prokaryotic 

communities, mediated by the effect of the salinity gradient and the alterations and conservation status level. The results 

of this work show the importance of combining molecular procedures and in situ metabolic measurements for a good 

understanding of the role of prokaryotic communities in the GHG emissions in shallow inland saline lakes. The knowledge 

of their general metabolic and prokaryotic community structure patterns is relevant to perform a correct management of 

these lakes for a better conservation of their characteristics and carbon-retaining capacities under a climate change 

scenario. This work was supported by projects CLIMAWET-CONS (PID2019-104742RB-I00), funded by Agencia Estatal 
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de Investigación and the Ministerio de Ciencia e Innovación (Gobierno de España), and Wetlands4Climate (LIFE19 

CCM/ES/001235), funded by the EU-LIFE programme.  

 

 

Monday 4th July, Room 3, 11:00h  
OC 096: Linking benthic aquatic and terrestrial food webs in saline intermittent streams 
Zeus Freixinos Campillo1, Rosa María Gómez Cerezo1, Paloma Alcorlo Pagés2 , Jesús

 
Miñano Martínez1, Judith 

 Boadella Romero3, María del Mar Sánchez-Montoya1,4 

(1) Department of Ecology and Hydrology, Faculty of Biology, University of Murcia, Campus de Espinardo, 30100 Murcia, Spain;
 
(2) Department of Ecology, Universidad 

Autónoma de Madrid, Campus de Cantoblanco, 28049, Madrid, Spain; (3) Institute of Aquatic Ecology, University of Girona, Campus de Montilivi, 17071, Girona, Spain; (4) 
Department of Biodiversity, Ecology and Evolution, University Complutense of Madrid, 28040, Madrid, Spain.  
 

Streams and adjacent terrestrial ecosystems are linked by multidirectional and reciprocal energy flows. In intermittent 

streams, energy subsidies are subjects to the hydrological regime, by the alternation of recurrent flood and drought events. 

Therefore, aquatic habitat contraction and terrestrial habitat expansion, as a result of stream drying, may affect to the 

aquatic and terrestrial food webs and their linkages. In fact, hydrological fluctuations may compress and expand trophic 

interactions via range of mechanisms, including the arrival of novel invaders and changes in populations of competitors, 

prey and predators. Despite of the study of trophic food webs offer relevant information on the patterns that drive of 

biological communities their knowledge is scarce in saline intermittent streams. In addition, the linkages between aquatic 

and terrestrial food webs in inland aquatic ecosystems has been traditionally ignored. In this study, we used δ13C and 

δ15N to analyze dynamics of coupled aquatic and terrestrial food webs in an intermittent saline stream (SE Spain), 

distinguishing among the wet, contraction and dry phases along a drying process. Aquatic invertebrates were sampled 

during the aquatic phases (wet and contraction) with hand nets; terrestrial invertebrates were sampled with pitfall traps in 

channel, whereas the riparian habitat was sampled during the tree studied phases. We also sampled terrestrial and 

aquatic basal resources (plants, macrophytes and periphyton) during all studied phases. At the wet phase, the 

connectance between aquatic and terrestrial invertebrates were lower than at the contraction phase. In the wet phase, 

aquatic invertebrates were consumed mainly by aquatic both predators and detritivores. Aquatic detritivores also 

consumed terrestrial invertebrates from the riparian habitat. At the same time, terrestrial predators consumed mainly both 

aquatic invertebrates from the channel and other terrestrial invertebrates in the riparian habitat, and terrestrial detritivores 

only consumed terrestrial primary producers. However, in contraction phase we found higher connectance between 

terrestrial and aquatic ecosystems. As gravel bars emerge during contraction, aquatic predators and detritivores 

consumed more terrestrial invertebrates than during the wet phase, and terrestrial both predators and detritivores 

consumed more aquatic invertebrates, taking advantage of a more accessible aquatic habitats. In dry phase, all terrestrial 

consumers rely on terrestrial food resources (invertebrates and terrestrial primary producers). These findings highlight the 

significant effect of drying on aquatic and terrestrial food webs of saline streams. Particularly, contraction phase 

contributed to the high connection of aquatic and terrestrial trophic assemblages. 
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Poster sessions -  Rectory Hall  
Monday/Tuesday 4th-5th July  
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P047: Physicochemical and biological stratification in a small karstic-sulphated, saline 
lake (Lake Alboraj, SE Spain) 
Jose Luis Moreno1, Pepita Nolla2, Yolanda Espín3 and Juan José Gómez-Alday3

  

(1) Centro Regional de Estudios de Agua (CREA), Universidad de Castilla-La Mancha, Albacete, Spain; (2) Phytolab Control, L’Hospitalet de Llobregat, Barcelona, Spain; (3) 
Instituto de Desarrollo Regional (IDR), Universidad de Castilla-La Mancha, Albacete, Spain  

 

Lake Alboraj is a small permanent karstic lake located in southeast Spain. The lake is included in a Special Area of 

Conservation (SAC) of the European Natura 2000 Network which hosts a singular halophytic flora. The lake basin is in 

an agricultural landscape where a lowering water level, eutrophication, salinisation, and the presence of carps (Cyprinus 

carpio) are the main anthropic impacts. Lake volume is fluctuant although it has globally decreased in the last decades. 

The gypsum-rich substratum provided the lake water with a high sulphate concentration (up to 7000 mg/l), and conductivity 

values falling within the hyposaline range (7-14 mS/cm). The morphometrical characteristics include the presence of three 

dolines where stratification processes take place. The lake is surrounded by a dense reed belt (Phragmites australis). 

During the years 2016-2022, near monthly physicochemical and biological profilings were done from a boat at the deepest 

lake doline (4,5-6 m deep). Dissolved oxygen, water temperature, pH, redox potential, and conductivity were measured 

at 0.5 metre-depth intervals. Water samples were taken with a Rüttner bottle at a 1 metre-depth interval for the pigment 

analyses. Phytoplankton chlorophyll a (algae) and bacteriochlorophylls a (purple sulphur bacteria) and d (green sulphur 

bacteria) were determined by acetone extraction after filtering a determined water volume through fibreglass filters. Finally, 

spectrophotometric scanning within the 350-850 nm range was performed and pigment concentrations were calculated. 

Additionally, a combined sample integrating the water column from surface to 4 m deep was obtained in each date for 

taxonomic determination of phytoplankton communities. The lake showed a sharp redoxcline during winter and spring, 

splitting an aerobic epilimnion from an anaerobic hypolimnion, whereas a full anaerobic water column was established 

during summer thermal stratification (thermocline). Holomixis took place in autumn. Absorption spectra showed different 

peaks depending on the season and water depth. According to these absorption peaks, we observed the following 

seasonal pattern: during winter- spring oxygen stratification, algae were placed in the aerobic epilimnion whereas green 

sulphur bacteria flourished in the anaerobic hypolimnion; during the thermal stratification in summer, algae were placed 

also in the epilimnion (anaerobic) and purple sulphur bacteria joined the green sulphur bacteria in the anaerobic 

hypolimnion. We hypothesize that physicochemical and biological stratification were facilitated by morphometrical features 

and promoted by the high sulphate concentration and the high decomposition rates of organic matter in the sediments 

coming from helophyte debris and dead phytoplankton. This decomposition released enough sulphide available for 

sulphur bacteria. These factors promoted anoxic conditions in the hypolimnion all year round excluding the autumnal 

overturn.  

 

 
P048: Temporal dynamics of phytoplankton communities in a small karstic-sulphated, 
saline lake (Lake Alboraj, SE Spain) 
Jose Luis Moreno1, Pepita Nolla2, Yolanda Espín3 and Juan José Gómez-Alday3

  

(1) Centro Regional de Estudios de Agua (CREA), Universidad de Castilla-La Mancha, Albacete, Spain; (2) Phytolab Control, L’Hospitalet de Llobregat, Barcelona, Spain; (3) 

Instituto de Desarrollo Regional (IDR), Universidad de Castilla-La Mancha, Albacete, Spain  

 

Lake Alboraj is a small permanent hyposaline karstic lake located in southeast Spain. The lake is included in a Special 

Area of Conservation (SAC) of the European Natura 2000 Network which hosts a singular halophytic flora that inhabits 

gypsum-rich soils. The lake basin is in an agricultural landscape where a lowering water level, eutrophication, salinisation, 
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and the presence of carps (Cyprinus carpio) are the main anthropic impacts. Its volume has decreased in the last decades 

whereas salinity has increased. The morphometrical characteristics include the presence of three dolines where 

stratification processes take place. Phytoplankton communities of this lake have been occasionally studied, and to date, 

no studies on its seasonal or interannual variations have been conducted. During the years 2016-2021 a near monthly 

monitoring of phytoplankton communities has been carried out in the lake, along with physiochemical characterisation of 

water. A combined sample integrating the water column from surface to 4 m deep was obtained in each date at the 

deepest point of the lake, fixed with lugol and later settled in Utermöhl chambers. Counts and biovolumes were obtained 

for each taxon, mainly identified at species level. A total of 178 taxa of the following algal groups were identified: 52 

Cyanobacteria, 29 Chroococcales, 24 diatoms, 15 Cryptophyta, 14 Dynophyta, 9 Euglenophyta, 8 Volvocales, 7 

Chrysophyta, 6 Prasinophyta, 5 Xanthophyta, 3 Zygnematophyceae, 3 Tetrasporales, 2 Prymnesiophyceae and 1 

Ulotrichales. In general, phytoplankton communities peaked in spring and autumn whereas their biovolume generally 

decreased in summer probably due to the anoxic conditions. Species richness ranged from 7-30 taxa, with the maximum 

values also reached in spring and autumn. The algal groups occurring throughout the year were cryptophytes 

(Cryptomonas ovoboidea, C. erosa, C. marssoni and C. phaseolus), central diatoms (Chaetoceros muelleri), and from 

2018 on, Chlorococcales (Monoraphidium komarkovae y Jaagichlorella luteoviridis). Although Cyanobacteria were also 

frequent troughout the study period they were only dominants in spring 2017 (Synechocystis aquatilis) and its biovolume 

was not relevant again until autumn 2020. The maximum values of biovolume were achieved by Monoraphidium 

komarkovae (41,7 mm3/L), Synechocystis aquatilis (30,4) Chaetoceros muelleri (23,6), Cyclotella meneghiniana (19,6), 
Peridiniopsis cf. borgei (16,7), Cryptomonas erosa (14,9), Ellipsoidion sp. (10,9) and Cryptomonas phaseolus (10,2). The 

maximum values of community biovolume were achieved in winter-spring 2020 (41,1-55,7 mm3/L). The hydrological 
regime (water level fluctuation, stratification processes) and physicochemical characteristics are expected to condition 

phytoplankton communities which in turn would affect the lake functioning and ecosystem integrity.  
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SS4: Blurring limits among disciplines:  social sciences 
approaches to respond to the current ecological crisis  

  

Monday 4th July  
08:55h – 11:30h  

Room 2  
 

Organizer:  
Pablo Rodríguez-Lozano (Universitat de les Illes Balears, Palma, Spain)  
 
 
Abstract 
The conservation and management of ecosystems cannot be achieved without considering 
human perceptions, actions, and interests around them. It is necessary to generate a new science 
that is capable of responding urgently to the sustainability challenge: researchers must interact 
with social actors to produce knowledge that is truly credible and applicable to ecosystem 
management, based on their recognition as socio-ecological systems. This session aims putting 
together current research that incorporates methodologies from the Social Sciences and 
Humanities into the Ecology science. The session aims to include, but is not limited to: political 
ecology, social perception studies, stakeholders’ views, environmental history, communication 
sciences, multiple values studies, monetary and non-monetary valuations, environmental 
psychology, discourse content analysis, social metabolism, and aesthetics studies. We welcome 
all innovative, interdisciplinary and transdisciplinary studies, those that combine natural and social 
sciences, especially research that blurs the boundaries between disciplines. The session will 
promote mutual learning among participants, hoping to lead into future collaborations. A bigger 
and more inclusive picture of the Ecology science will provide a better understanding of the 
ecosystems’ complexity, which should be the base for actionable management outcomes. 
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SS4 Oral communications  
Monday 4th July, Room 2, 09:00h  

OC 097: Non-perennial streams in the media: the influence of a catastrophic flood 
Cristòfol Rotger-Pujadas, Celso García & Pablo Rodríguez-Lozano  
GLOWATER Research Group, Universitat de les Illes Balears, Palma, Spain 

 

Flood frequency and magnitude are increasing due to climate change and the sustainable management of flood risk 

requires that local communities understand rivers as complex ecosystems. In this vein, mass media plays a crucial role 

due to its power to shape peoples’ opinions and attitudes. Here, we analysed how river ecosystems and floods are 

depicted by mass media in the Balearic Islands. We analysed all news reports related to streams, published in the most 

read newspaper of the Balearic Islands for 25 months (12 months before and after a catastrophic flood). A total of 648 

news reports were retrieved and read, and 407 news reports were included in the dataset to identify the topics covered 

(i.e., floods, ecology,  stream uses, water quality, other impacts and actions, the relation between streams and other 

ecosystems). News reports were also analysed spatially to check for territorial inequalities in media coverage and possible 

spatial relationships between territories and topics. Our results showed how the flood event marked the temporal agenda 

of the news reports related to streams. News reports related to streams focused on past floods and their consequences 

but not on their causes, neither on stream ecology nor water resources. However, territorial dissimilarities in mass media 

coverage among topics were found. We concluded that mass media contribute to generate a collective memory around 

flood events but also to the social misconception about non-perennial streams. This talk aims to raise awareness about 

the need of a fluid communication between researchers and media in order to educate the general society and 

stakeholders about rivers, which would facilitate the implementation of public policies based on scientific results.  

 
Monday 4th July, Room 2, 09:15h  

OC 098: Local ecological knowledge and experiences with nature condition the social 
perception of dry rivers: a case study in Murcia (Spain) 
Néstor Nicolás-Ruiz, María Luisa Suárez, María Rosario Vidal-Abarca Cristina Quintas-Soriano2 
Department of Ecology and Hydrology, Faculty of Biology, Campus of International Excellence “Campus mare Nostrum”, University of Murcia, Murcia, Spain; (2) Department 
of Biology and Geology, Ecology, University of Almería, Almería, Spain 
 

Dry rivers (DR) are non-perennial rivers, whose channels remain dry except after heavy rainfall, are disconnected from 

groundwaters and do not harbour aquatic life. They are often perceived as poor ecosystems, because the absence of 

flow can be associated with lower biodiversity and nature’s contributions to people (NCP). However, recent research has 

found evidence of the potential of DR to provide NCP, especially when they are assessed from a terrestrial approach, and 

how local communities take advantage of them for a good quality of life. Our research aims were: i) to demonstrate the 

capacity of DR to provide NCP by moving from evidence to a case study, ii) to analyse how local communities value and 

perceive NCP, iii) to analyse the level of community involvement in the benefit co-production. We selected three well-

preserved DR basins in the most arid part of Murcia, Spain: Valdelentisco, Cañar, Azohía. Firstly, we realized a snowball 

sampling to identify all stakeholders involved in the use and management of the basins: farmers, herders, hunters, 

fishermen, neighbours, associations, policy-makers, tourists, managers, researchers. Secondly, we conducted 37 open-

ended interviews. Questions focused on the benefits stakeholders obtain from DR. The results were qualitatively analysed 

using the well-established ‘IPBES' conceptual framework and MAXQDA software. We found that DR provide limited 

benefits on their own, in line with widespread social perception. However, locals have the ecological knowledge and 

experience acquired over generations to contribute together nature to maximise the benefit provision. Benefit co-produced 

include traditional floodwater harvesting systems, use of plant fibres, the development of a unique cultural language, and 

use of dry channels to bridge distances between geographically isolated villages. These benefits are highly appreciated 

by locals, not only for their instrumental value in meeting basic needs such as food and water security, but also for their 

relational values associated with responsibility for environmental conservation and maintenance of good social relations, 

which requires further research in the future. 
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Monday 4th July, Room 2, 09:30h  
OC 099: Combining remote sensing and ethnography to study social-ecological flows in 
the Draa River Basin, Morocco 
Elisabeth Berger1, Nanki Sidhu1, Luis Silva-Novoa1, Adil Moumane2, Lisa Bossenbroek1  
(1) iES Institute for Environmental Sciences, University of Koblenz-Landau, Germany; (2) Department of Geography, Université Ibn Tofail, Morocco 

 

World-wide, dams are on the rise for hydropower generation and to increase water storage capacity in light of decreasing 

water availability due to climate change and water abstractions. These changes in water flows have far-reaching social-

environmental consequences that are not always fully understood and considered in freshwater management. The aim of 

this study is to understand the long-term social-ecological impacts from changing water flows in the Draa River Basin, 

which is the driest watershed in Morocco and has seen the construction of three large dams in 1972, 2013 and 2021.  We 

combine a time-series analysis of land cover changes from 1988 to 2018 using available satellite imagery from the 

LANDSAT mission with precipitation patterns, dam discharge data and accounts on the implications of changing water 

flows on livelihoods, farming practices and labour activities from in-depth interviews with residents and governmental 

actors of the Draa watershed. Results indicate overall an increase of agricultural activities and improvement of living 

conditions from the 80s onwards, however not all people have benefited equally within the Basin. Especially downstream 

Oasis and wetlands are in decline and livelihoods are changing in which farming activities are increasingly combined with 

other economic activities. Moreover, extensions of irrigated lands fully dependent on groundwater, offer new farming 

possibilities to local farmers, but also increase pressure on the availability of water resources. We argue that a better 

understanding of the interrelationships between availability of water resources, water infrastructure and agricultural 

practices is crucial for the survival of freshwater ecosystems, livelihoods, and culture.  

 
 

Monday 4th July, Room 2, 09:45h  
OC 100: Identifying governance and sustainability challenges in the water policy of 
Morocco 1995-2020: the case of the Middle Draa Valley. 
Luis Silva-Novoa  
(1) iES Institute for Environmental Sciences, University of Koblenz-Landau, Germany;  
 

In 2015 UN set 17 sustainable development goals. Since then, the sustainable development debate has revived. In 

Morocco, a water policy was introduced in 1995 to strengthen the country's socio-economic development through irrigated 

agriculture, while at the same time ensuring the long-term sustainability of water resources. However, empirical research 

reveal decreasing groundwater levels and increasing inequalities around water access in recent years, rising questions 

on social and ecological sustainability of this policy. The purpose of this article is twofold: to unveil the rationale behind 

the 1995-2020 national water policy, and to analyse empirical data from the Middle Draa Valley (southern Morocco) to 

shed light on the water management challenges that the sustainable development paradigm, as implemented in this 

policy, has brought. Drawing on content analyses of ten key water policy documents and 37 in-depth semi-structured 

interviews with governmental actors and farmers we found contradictions between policy solutions and the intent of 

achieving sustainable development residing in three factors: the limitations of the engineering and economic disciplinary 

approach used in the policy to encompass the complexity of the water- related problems; the compartmentalisation of 

government sectors; and the neglect of actual access to water as an important gap of the supply- side policy solutions. 

As a way forward, we suggest broadening the policy focus from management to governance; replace the disciplinary 

approach with a “system thinking” approach; including in the policy issue of actual access to water; and building a 

consensual meaning of “socio-economic development” to better identify the expected trade-offs with environment 

conservation.  
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Monday 4th July, Room 2, 10:30h  
OC 101: Multi-actor approach in ecosystem services assessment: a case study 

Anabela Paula, Catarina Coelho, Filipa Marques, Andreia Cação, Luciana Frazão, Miguel Moreira, Joana Alves and 

Paula Castro  
Centre for Functional Ecology - Science for People & the Planet, Department of Life Sciences, University of Coimbra, Portugal.  

 

Ecosystem Services (ES) represents the benefits people obtain directly or indirectly from nature. Therefore, involving 

producers, the local community and stakeholders in a multi-actor approach is a fundamental step within the ES 

assessment process to fully understand their relationship with the surrounding ecosystems. Within the scope of the 

"CULTIVAR" and "F4F- MyFORESt " research projects, a multi-actor approach was initiated in the Sabugal municipality 

in November 2021, focused on agricultural and forest ecosystems services. Several participatory strategies were adopted, 

namely: 1. Collaborative discussion with local community and stakeholders (e.g. participatory workshops); 2. Individual 

assessment of producers' perceptions (face-to-face questionnaires). In the initial phase, the collaborative approach aimed 

to identify the perceived key ES, and 158 participants were involved (85 adults and 73 teenagers). All discussed ideas 

and perceptions were registered and classified considering the CICES system (v5.1) (previously presented to them). ES 

were then prioritised based on individual selection. The face-to-face questionnaires were mainly addressed to chestnut 

producers since it is one of the most relevant endogenous resources produced in Sabugal. The main objective was to 

assess their perceptions of the services and disservices provided by their agricultural areas and the ES that benefits their 

orchard. This initial information is essential for the subsequent stages of the study, namely the selection of ES to be 

evaluated in more detail and to indorse future participatory dynamics to discuss the threats to those ecosystems’ services 

and potential opportunities for endogenous natural resources valorisation.  

 

 

Monday 4th July, Room 2, 10:45h  

OC 102: Fishing resource mapping: an ethnecological approach 
Lamara Silva e Cavalcante1, Diógenes Félix da Silva Costa2,Guy Martel3, José da Silva Mourão4  

(1) CESAM & Department of Biology, Aveiro University, Campus of Santiago, Aveiro, Portugal; (2) Department of Geography, CERES - Federal University of Rio Grande do 
Norte Brasil-, (3) BC Hydro, 6911,SouthPoint Drive, Burnaby, BC, V3N4X8, Canadá; (4) 

 
Department of Biology, Paraíba State University – UEPB, Brazil.  

 

This research addresses the Local Ecological Knowledge (LEK) of artisanal fishermen in the communities of Barra de 

Mamanguape and Tramataia, located on the banks of the Mamanguape River estuary (MRE), north coast of Paraíba, 

northeast of Brazil. The main aim was to map and analyze the fishing resources of the MRE through the LEK by combining 

Cognitive Salience Index/ANTHROPAC 4.0 and use value. A total of 88 artisanal fishermen were involved, 57 men and 

31 women, using qualitative techniques (semi-structured interviews, free listing and participatory mapping), and 

quantitative . The results showed that the LEK on fishery resources was represented by 18 species, belonging to 19 

families. The Cognitive Salience Index (CSI) highlighted four species, the bivalve Anomalocardia flexuosa (S= 0.566), the 

fish Mugil curema (S= 0.280), the crab Ucides cordatus (S= 0.203) and the fish Opistohonema. oglinum (S=0.180) being 

the crabs most exploited by men and the bivalves by women. The most representative value of use was commercial use 

with 57.5% of citations (VU), being A. flexuosa (VU=0.48), M. curema (VU= 0.36), O. oglinun (VU= 0.32) and U. cordatus 

(VU= 0.27) the most commercially relevant species. Results were aggregated into cognitive maps covering fifty-two fishing 

locations, including 28 Camboas (tributary channels that flow into the main river channel), 16 Croas (sandbanks formed 

during low tide) and 8 localities or points in the river intended only for fishermen. Camboas support most of the fishing 

activities, 58% followed by in the Croas areas. From these, twelve locations were the most attractive to these small-scale 

fisheries. Regarding species distribution, the bivalve A. flexuosa is present in sandbanks areas (Croas) and the crab 

Ucides cordatus is present in mangrove areas (Camboas). 41% of the locations (mudflats), as well as the fish Mugil 

curema, Cynoscion sp, Genidens genidens, Bathygobius soporator and Lagocephalus laevigatu. The fishermen's LEK on 

fishing sites demonstrates that, in addition to being biophysical areas for obtaining resources, these sites represent 

important historical/cultural markers for local users. 
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Monday 4th July, Room 2, 11:00h  
OC 103: Stripping the BBNJ agreement: the scientists’ perspective on a legal instrument 
for conservation and sustainable use of biodiversity 
Mariana Piauilino Caldeira1, Heliana Teixeira2 & Ana Hilário2 

(1) Department of Biology, University of Aveiro, Aveiro, Portugal; (2) Centre for Environmental and Marine Studies & Department of Biology, University of Aveiro, Aveiro, Portugal 
 

For the 61% of the ocean that lies in areas beyond national jurisdiction, the United Nations is currently negotiating of a 

new international legally-binding instrument for the conservation and sustainable use of biodiversity (BBNJ agreement). 

Area-based management tools, including networks of marine protect areas (MPAs), play an important role in maintaining 

biodiversity and ecosystem services in the current context of a “changing ocean” and are therefore one of the main 

components of the BBNJ agreement. The aim of this work is to assess the perspective of the scientific community on the 

potential of BBNJ agreement to promote the creation of new area- based management tools, including MPAs, and 

enhance the effectiveness of the existing ones. A systematic literature search, from 2006 to 2021, was performed using 

specific keywords. This search resulted in 80 publications in which strengths (S), weaknesses (W), opportunities (O) and 

threats (T) were detected and summarized into a total of 608 key messages. A SWOT analysis was applied to understand 

the strengths and weaknesses associated with the agreement and also to identify external factors that may influence its 

effectiveness. Further, a Sentiment Analysis (SA) based on a lexicon approach was preformed to calculate a sentiment 

score for each key message. SA is a field of Natural Language Processing, which focuses on understanding opinions, 

feelings, attitudes, and emotions expressed in texts and classifying them according to a polarity (positive, negative or 

neutral) of attitude. Our results show that the agreement has been perceived by the scientific community as an opportunity 

(n=352 key messages) for conserving and achieving sustainable use of biodiversity. However, the agreement did not 

prove to have solid provisions to ensure effective measures, which is reflected by the small number of identified strengths 

(n=54). We also observed that the number of weaknesses and threats increased throughout time, whereas the number 

of opportunities tend to decrease in the final stage of the negotiations. This is in accordance with the SA results that show 

that the sentiment of the scientific community has changed over the years, with the calculated score significantly 

decreasing as the negotiations between parties proceed (F=3.65, p<0.05). In summary, our results suggest that although 

the BBNJ agreement is recognized as having the potential to fill existing gaps in ocean governance, concrete mechanisms 

are needed to implement and manage ABMTs in areas beyond national jurisdiction. At this stage, after 15 years of 

negotiations, scientists consider that the agreement does not have clear provisions to fulfill its ambition towards the 

conservation and sustainable use of biodiversity.  

 

 
Monday 4th July, Room 2, 11:15h  

OC 104: Ethnobotanical assessment of medicinal plants used by the community of 
Nacuale, in the Quirimbas National Park, Mozambique  
Alexandre Jacinto Muchaia1, Salvador José António Nanvonamuquitxo2 

(1) Bioserve Limitada, Pemba, Cabo Delgado, Moçambique; (2) Faculdade de Ciências Naturais da Universidade Lúrio, Pemba, Cabo Delgado, Moçambique. 
 

The objective of the present research was to conduct an ethnobotanical survey of plants with medicinal uses in the village 

of Nacuale in Ancuabe District, Cabo Delgado, Mozambique. 88 households were interviewed with the purpose of 

understanding, in addition to the socio-economic profile, the most common plants used for the treatment of the 

community's most frequent diseases in this village. The plants cited as medicinal were identified and organized according 

to the values of concordance of principal use-CUPc. In addition, the diversity of medicinal plants used in the region was 

determined, as well as the diseases for which each of the plants is used. About 45% of the population living in Nacuale is 

low-income (household income less than 15 $/month). The main income generating activities are subsistence farming 

(68%), hunting (20%) and small businesses (12%). The difficult access to conventional health services makes most of the 

population opt for traditional medicine for the treatment of diseases. Mangifera indica Wall (46.0%), Afizelia quanzensis 

Welw (37.5%), Moringa oleifera Lam (29.2%), Carica papaya L (20.8%) were cited as the species most used for the 
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treatment of these diseases. The populations also demonstrated knowledge of several species of medicinal plants of the 

region (H'=3.04 and J'=0.93), and the diseases commonly treated with these plants are malaria (20%), stomach aches 

(18%), headaches (16%) and rheumatism (13%). Thus, in the village of Nacuale the use of traditional medicine is still a 

viable option due to the difficulty of access to conventional health services, recorded by the low level of education, poverty, 

and socio-cultural aspects. The plants are used to treat the most frequent diseases in the region.  
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SS4 Posters 
Poster sessions -  Rectory Hall  

Monday/Tuesday 4th-5th July  
10:00h - 10:30h, 16:15h - 17:00h  

 
P049: How do citizens perceive dry rivers? A case study in the Region of Murcia (Spain) 
María Luisa Suárez, Antonio Vidal-Llamas, Néstor Nicolás-Ruiz and María Rosario Vidal-Abarca 
Department of Ecology and Hydrology, Faculty of Biology, Campus of International Excellence “Campus mare Nostrum”, University of Murcia, Murcia, Spain 

 

Citizens, in general, show very little interest in dry rivers, perceiving them as unproductive ecosystems with little natural 

value, which leads to their degradation. The main objective of this work is to provide information on the social perception 

that the citizens of the Region of Murcia (Spain) have about dry rivers. We used the freelisting technique, a method of 

direct consultation that aims to obtain spontaneous and non-directed responses. We asked 185 citizens of the Region of 

Murcia to describe the ramblas, the local term for dry rivers, in three or four words. The respondents used 207 different 

words to describe both the dry rivers (130 words; 62,8%) and the emotions they evoked (77 words, 37,2%). To group the 

words related to emotions, the classification of Quoidbach et al. (2004) was used, which analyses "emodiversity", that is, 

the variety and relative abundance of emotions that human beings experience. The most common words used to describe 

dry rivers were related to the absence of water (e.g., dry, intermittent, temporary), and floods (e.g., torrential waters, 

rockslide, overflow). Other words described impacts (e.g., dirty, garbage, debris), conservation status (e.g., unattended, 

degradation), human uses (e.g., road, hiking, depopulated). Regarding emotions, 48% of the responses referred to 

positive emotions (e.g., astonishment, tranquillity, fun), while 50% to negative emotions (e.g., fear, boredom). The fact 

that citizens described dry rivers with emotions highlights the need for new study methodologies based on the multisensory 

perception of arid landscapes, to understand what aspects of nature, knowledge and experiences trigger these emotions. 

The balanced percentages of words used by the participants that express both positive and negative emotions should be 

extended by people's personal affective experiences, given that the main negative emotion noted is that of fear as opposed 

to the positive one that is astonishment. This research was funded by ERDF/ Spanish Ministry of Science, Innovation and 

Universities - State Research Agency (AEC) and FEDER/ Project CGL2017-84625-C2-2-R. • N. Nicolás-Ruiz was 

supported by a pre-doctoral grant from the Seneca Foundation (Science and Technology Agency of the Region of Murcia, 

Spain).  
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SS5: Ecology and conservation of temporary aquatic 
ecosystems 

 Tuesday 5th July  
08:55h – 16:15h  

Room 1  
 
Organizers:  

- Luciana Gomes Barbosa (Federal University of Paraiba; President of International Network on 
Limnology of Drylands INLD, Brazil)  
- Manuela Morais (University of Evora, Portugal) 
- Carlos Lopez (Polytechnic School of the Coast, Ecuador)  
 
Global climate change is expected to intensify droughts, a critical filter to the biodiversity in 
temporary systems around the world. The prolonged droughts may promote a general decrease 
in species diversity associated with the reduction of ecosystem resilience in consequence of 
human pressures and global warming, for example. This scenario may influence the management 
and conservation of the temporary water bodies, including lakes, wetlands, small wetlands, rock 
pools, man-made reservoirs, rivers, and streams. Since these temporary ecosystems are a 
source of several environmental services to human societies, the knowledge about their ecology, 
functioning and biodiversity is critical to draw effective conservation strategies. Organized by the 
International Network on Limnology of Drylands (INLD), a Working Group of the Society 
International Limnology, this special session will bring together specialists in the ecology of 
temporary ecosystems to present and discuss the result of researchers developed in temporary 
aquatic ecosystems around the world, including management and conservation in the face the 
huge challenge to understand the effects of climate change for these ecosystems. Key Words: 
Global warming, extreme drought, temporary aquatic ecosystems, biodiversity, resilience, 
management, and conservation. 
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SS5 Oral communications  
Tuesday 5th July, Room 1, 09:00h  

OC 117: Connected through space and time: a method to assess and quantify 
spatiotemporal connectivity in dynamic ecosystems 
David Cunillera-Montcusí1, José María Fernández-Calero1, Sebastian Pölsterl2, Júlia Valera1, Roger Argelich1, Núria 

Bonada1, Miguel Cañedo-Argüelles3 

(1) FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Institut de Recerca 

de la Biodiversitat (IRBio), Universitat de Barcelona (UB), Diagonal 643, 08028 Barcelona, Catalonia, Spain; (2) The Lab for Artificial Intelligence in Medical Imaging (AI-Med), 
Department of Child and Adolescent Psychiatry, Ludwig-Maximilians-Universität, Waltherstraße 23, 80337 Munich, Germany; (3) FEHM -Lab (Freshwater Ecology, Hydrology 
and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Institut de Recerca de l'Aigua (IdRA), Universitat de Barcelona 

(UB), Diagonal 643, 08028 Barcelona, Catalonia, Spain.  
 

The growing interest in spatiotemporal patterns has been fostered by the current availability of tools to record data at high 

spatial and temporal resolutions. However, this growing field of evidence still lacks a methodological framework to process 

and collapse spatiotemporal datasets into ecologically meaningful indices, adaptable to different time-windows or 

responding to different spatial structures. We propose a framework from which to calculate two spatiotemporal connectivity 

indices in dynamic landscapes using as example a riverscape: the Spatiotemporal connectivity (STcon) and the 

Spatiotemporal connectivity matrix (STconmat). Using a dataset of water permanence of 7 Mediterranean temporary 

streams monitored on a daily basis during 513 days we assembled a spatiotemporal matrix from which these indices can 

be obtained. We considered different network structures defining the perceived landscape (i.e. directed, following the river 

flow, and undirected, allowing upstream dispersal) and defined two different connectivity scenarios (i.e. binary connectivity 

and weighted dispersal resistance). For each one of these setups, we calculated the spatiotemporal indices and used 

them to characterise the connectivity in our streams. Further, we tested these indices on the assembly of aquatic 

macroinvertebrate communities collected in 24 sites in the same streams. In spite of the small geographic scale covered 

in each stream (around 1 km between most distant sites of each stream), the spatiotemporal indices significantly explained 

changes in the structure of the macroinvertebrate communities, highlighting the relevance of spatiotemporal connectivity 

in highly dynamic systems like Mediterranean streams. Moving beyond our specific study case, we highlight the utility that 

the presented framework can have to analyse other spatiotemporal databases, along different time windows, and/or other 

dynamic ecosystems (e.g. lentic aquatic, terrestrial, marine). Being able to quantify and collapse spatial and temporal data 

is key in the current context of global change, since human actions are disrupting the spatial and temporal dynamics of 

ecosystems.  
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River networks cover less than 1% of the Earth’s surface but contribute disproportionately to the global carbon cycle 

(including the evasion of carbon dioxide – CO2 – and other greenhouse gases – GHGs – into the atmosphere). In fact, 

global CO2 evasion from flowing streams and rivers has been estimated around 1.8 PgC per year. However, recent 

studies have estimated that 51-60% of the total global stream network dries for at least one day of the year. The river 

continuum concept describes the transport and fate of carbon along permanent river networks but does not consider the 

disruption of hydrological connectivity induced by drying events. Fragmentation associated to both natural and human-

induced drying, creates a sequence of different habitat types in space and time: flowing waters, dry riverbeds and isolated 
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pools. These habitats, and the temporal transitions between them (i.e., rewetting and drying periods), create unique 

conditions that may impact the production of GHGs in river networks. 

Within the project DRYvER (Securing biodiversity, functional integrity and ecosystem services in DRYing riVER networks), 

we have measured GHG emissions (CO2 and methane – CH4) across six European drying river networks (DRNs, 20 

sampling sites on each) and three hydrological seasons: basal flow (pre-drying), dry period, and after- rewetting. For each 

DRN, site and campaign, we measured CO2 and CH4 fluxes in the available habitats (flowing waters, dry riverbeds, 

isolated pools) using a GHG analyser connected to a closed-loop chamber. CO2 fluxes were two times higher in flowing 

waters than in dry riverbed habitats (152.6 ± 28.7 mgC m-2 h-1 and 76.8 ± 6.4 respectively, mean ± SE). By contrast, 

CH4 emissions from dry riverbeds (638.1 ± 238.9) equalled those measured in flowing waters (619.6 ± 148.3). Isolated 

pools were rare during the dry phase and had more variable gas emissions (CO2: 44.9 ± 9.6 and CH4: 820 ± 720). In 

flowing habitats, physicochemical and hydrological variables (i.e., water pH and conductivity, and discharge) were the 

most important drivers of GHG emissions in permanent reaches, whereas variables such as elevation had more 

importance in intermittent reaches. In dry riverbeds, sediment characteristics (i.e., temperature, moisture and organic 

matter content) determined the magnitude of both CO2 and CH4 fluxes. While ongoing climate change and increased 

human water use are promoting more rivers and streams to dry, the integration of abiotic and biotic components in a 

meta-ecosystem model including the influence of spatial dimension (using different metrics such as distance of sampling 

points to the source, or distance to the closest upstream intermittent/permanent reach) will refine our understanding of 

factors driving GHG emissions in DRNs. 
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Temporary streams are characterised by predictable events of non-flow which induce changes in the functioning and 

composition of river microbial communities. Since global climate change scenarios predict an increase of temporality (i.e. 

days of non-flow events), we may expect direct consequences on river functioning and biodiversity of many of these 

streams and rivers. We performed an experiment using 18 artificial stream channels to investigate the effect of non-flow 

duration (total number of dry days, 28 vs 56 days) and rewetting frequency (number of wet events; 0, 1, 3) on sediment 

bacterial community composition (sequencing 16S rRNA gene) and functions (live bacteria and microbial metabolism). 

Our results showed higher community respiration and live bacterial density with an increasing number of wet events. This 

pattern was more consistent with the highest total number of dry days (56 days). In fact, we observed some bacterial taxa 

common in terrestrial habitats in the treatments with higher duration of dry days, indicating a clear selection of specific 

bacterial communities to drought. Bacterial communities were clearly divergent between treatments with different number 

of wet events, indicating the importance of considering the severity of dry periods, including not only the total number of 

non-flow days but also the rewetting periods (i.e. precipitation events), when we estimate bacterial biodiversity and 

functioning in temporary streams.  
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Streams and rivers act as landscape-scale bioreactors processing large quantities of terrestrial particulate organic matter 

(POM). This function is linked to their flow regime, which governs residence times, shapes organic matter reactivity and 

controls the amount of carbon (C) exported to the atmosphere and oceans. Climate change impacts flow regimes by 

increasing both flash floods and droughts. Here, we used a modelling approach to explore the consequences of lateral 

hydrological contraction for POM decomposition and transport at the river network scale. Our model integrates seasonal 

leaf litter input (as generator of POM), transient storage of POM on wet and dry streambed portions with associated 

decomposition and ensuing changes in reactivity, and transport dynamics through a dendritic river network. Simulations 

showed that the amount of POM exported from the river network and its average reactivity increased with hydrological 

contraction, due to the combination of (1) low processing of POM while stored on dry streambeds, and (2) efficient shunting 

during flashy events. Further, simulations suggest that the synchronicity between leaf litter fall and the degree of 

hydrological contraction is essential for understanding the quantity and reactivity of leaf litter-derived POM exported 

downstream, especially from headwaters. Our study provides testable predictions for future empirical studies and a 

mechanistic framework for leaf litter storage, transport, and decomposition that could be incorporated into models of 

riverine C dynamics.  
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Temporary rivers constitute the most common type of rivers on the planet, and their extension will most likely increase as 

a result of global change. They are highly dynamic fluvial ecosystems that shift among flowing, disconnected pools or dry 

phases. Their biological communities respond to these hydrological phases and their ability to withstand or recover from 

the dry phase relies on local environmental conditions, landscape barriers, and the dispersal ability of the species. In this 

study we experimentally assessed temporal and dispersal abilities of diatoms to cope with drying. To assess temporal 

dispersal (a measure of the resistance capacity, i. e. resting in the same place), we tested the regrow capacity of dry 

biofilm. We placed nine stones in three temporary rivers (Talamanca, Santa Creu, and Sanana) from Sant Llorenc ̧ del 

Munt Natural Park (NE Spain) for 45 days to allow for colonization and retrieved them and took them to the laboratory. 

We also took sediment from the dry riverbed of three rivers (Vall d’Horta, Rellinars and Sanana). We kept stones and 

sediment in dry conditions to simulate the dry phase for 76 days and rehydrated them in closed containers to simulate 
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rewetting without drift. One month later, diatom samples were taken by brushing stones and the internal surfaces of the 

containers. To assess spatial dispersal, we placed a total of eight artificial pools filled with mineral water along a temporary 

river reach (Vall d'Horta) which had disconnected perennial pools upstream and downstream (expected to be the main 

source of colonizing species). We placed stones into each mesocosm to assess colonization and sampled them after 30 

days. We also sampled the natural disconnected pools at the beginning and end of the experiment. For the temporal 

experiment no living diatoms appeared on the stones, but diatoms did grow from the sediments. This proves some form 

of resistance in sediment layers but not on stone biofilms. Some species (e.g. Nitzschia palea var. debilis, Cyclotella 

distinguenda, Luticola mutica or Hantzschia amphioxys) were abundant in all rivers, which would indicate the presence of 

specific adaptative traits. For the spatial dispersal experiment, we found diatoms in all mesocosms. This time some of the 

most abundant were Achnanthidium minutissimum, Planothidium frequentissimum, Mayamaea atomus var. permitis and 

Nitzschia palea var. debilis. Many species found in them were common with the perennial pools. This proves that aerial 

spatial dispersion is relevant in the re-colonization process during the rewetting. Our results suggest a great adaptation 

of diatoms to intermittent rivers, presenting both spatial and temporal dispersal strategies.  

 

 
Tuesday 5th July, Room 1, 10:45h  

OC 122: Assessment of the biological quality of disconnected pools in temporary rivers 
using eDNA. 
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Temporary rivers are fluvial ecosystems that seasonally alternate among three hydrological phases: flowing, disconnected 

pools, and dry riverbeds. While the interest on these ecosystems has significantly increased during the last decades, they 

are still rarely considered in regular biomonitoring programs, and there is still unclear how their biological quality should 

be assessed. This is especially relevant for the disconnected pool phase, where traditional biological indices usually fail 

because macroinvertebrate communities (widely used in biomonitoring) largely depend on environmental local conditions 

(e.g. pool size, presence of organic matter) and the time since water flow disconnection from the river. In addition, 

traditional sampling methods can have harmful effects on biodiversity, especially in small pools, and alternative methods 

should be prioritized to avoid local species losses. Currently, methods based on sedimentary eDNA may offer sound 

opportunities to properly sample macroinvertebrate communities in disconnected pools, and thus to be used in 

biomonitoring. However, as macroinvertebrate communities rapidly change in disconnected pools due to hydrological and 

environmental variation along time flow disconnection, eDNA might also change, providing misleading results. For 

example, just after the disconnection from the river, rheophilic taxa might be still detected by eDNA but not by traditional 

methods, whereas eDNA in sediments can be stored for long periods and overestimate biodiversity. In this study, the 

ability of sedimentary eDNA to be used in the biomonitoring of disconnected pools was evaluated by comparing 

metabarcoding results of sediment and bulk samples collected using standardized protocols. Samples were obtained from 

56 disconnected pools located in different rivers across Catalonia (NE Spain). Bulk macroinvertebrate and sedimentary 

eDNA samples were processed using Leray- XT primers and high throughput sequencing (HTS). Time since 

disconnection was obtained through water temperature and electrical conductivity data loggers installed in the inlet of 

each pool, and water isotopy fractionation due to evaporation. Preliminary metabarcoding results show that sedimentary 

eDNA underrepresents the number of macroinvertebrate families obtained with traditional methods, whereas bulk samples 

overrepresent them. Time since water flow disconnection had a partial effect on macroinvertebrates but was higher for 

sedimentary eDNA than for bulk samples or traditional methods. More taxa was identified analyzing sediment eDNA than 
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using traditional methods, and eDNA provided a higher taxonomic resolution, opening new opportunities to develop new 

biological indices for disconnected pools.  
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Ecological studies on freshwater ecosystems were largely focussed on large, more permanent (and stable) habitats such 

as lakes. Recent developments have triggered a global interest in studying smaller temporary habitats such as rock pools 

in a broader ecological contexto. Although temporary rock pools are characterized by cyclical hydroperiods, prolonged 

droughts followed by inundation can act as disturbances and affect the structure and dynamics of their communities, 

which are shaped by the local environment. We investigated the processes shaping the phytoplankton communities in 

temporary rock pools in the Brazilian semiarid region, focussing on the variability and roles of such environmental filters 

over space and through time. Rock pools were sampled in the Western Curimatau ́ Microregion and Agreste Mesoregion, 

located in the west of the Borborema Plateau, Paraíba state, North-eastern Brazil. In total, we sampled 11 rock pools 

(RP1 at RP11) distributed in two clusters, one in an urban area (n = 7) and other in a protected area (n = 4). All pools 

were small (≤ 150.9 m2) and shallow (≤ 2.5 m), with the deepest ones not reaching the maximum capacity for more than 

10 years. Dessication of these pools is driven by long periods of drought and scattered precipitation. The hydrological 

regime was extremely irregular with the most part of the months, and characterized by prolonged droughts. The 

environmental parameters of the studied pools varied through time, rather than over space. A total of eighty-three 

phytoplankton taxa were found, with the higher biovolume observed in urban rock pools, relative to those in the pools in 

the protected area. The variations in the community structure were shaped by turnover, which was driven primarily by the 

environmental factors, with a smaller contribution of temporal and spatial factors. These results indicate the role of 

disturbance events and spatio-temporal variations in environmental filters in the structuring of the phytoplankton 

community. 
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The time and intensity of flooded periods in temporary wetlands vary naturally between years, which affects the 

development of the biological communities inhabiting these ecosystems. With climate change, hydrological cycles are to 

become less stable, and drought periods should be more frequent. Understanding if and how the drivers of diversity 

change between years in temporary wetlands might allow us to predict how these changes in hydrological cycles will 

affect aquatic communities. In 2005, a restoration plan reestablished natural hydrology of marshes in the Caracoles estate, 

in Don ̃ana National Park, where 96 small ponds were excavated and former agricultural drainage systems removed. In 

this system, the hydroperiod is expected to begin in the fall, and ponds usually dry up as temperatures rise, in later spring 

or early summer. Here, we use zooplankton community data from the first four annual hydrological cycles after ponds 
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creation to investigate how the drivers of zooplankton functional diversity vary between years, and to explore whether 

there was succession in the zooplankton community during this period. In the first year of sampling the ponds flooded for 

the first time after restoration, and thus contained the first species to colonize the ponds. In the third year, the flooding 

period was short and weak, with lower water depth than in other years. We fitted generalized least square models to 

functional richness, evenness and dispersal, and to the community weighted means (CWM) of body size for ponds 

sampled during the four years. We considered spatial and environmental variables and their interaction with the sampled 

year as explanatory variables. We found that, in general, diversity levels were similarly low in the first flooded year and in 

the third and drier year, and were highest in the second year. Furthermore, the effects of conductivity, depth and distance 

to the nearest natural wetland on zooplankton functional diversity varied between sampled years. The proximity to the 

nearest natural wetland increased functional richness considering all years altogether, but decreased functional dispersal 

in year two and body length CWM in years two and four. This suggests that, in wetter years, the frequency of smaller 

species in the community is maintained by dispersal from near natural wetlands. Conductivity decreased functional 

dispersion considering all years, but had a negative effect on functional richness only in the first year. In the second year, 

functional richness decreased with increasing depth of the pond. Our results indicate that community succession occurred 

from the first to the second year, but that functional diversity levels returned to those of the first year when the flood period 

was shorter and weaker. Furthermore, our data shows that, even if an egg bank is formed in previous floods, only smaller 

species with shorter life cycles hatch and develop in the drier years.  
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As a Biosphere Reserve, the Mancha Hu ́meda is a recognized observatory for climate change adaptation and mitigation. 

However, huge funding efforts proved unsuccessful over the years, including those of the EU LIFE Program. A major 

problem is that of lagunas receiving inputs of better or worse treated wastewater, which cause substantial changes in 

hydrological, trophic and ecological patterns. The Laguna de Manjavacas, for example, is a temporary meso to hyper-

saline, mesotrophic lagoon that has been receiving effluent from the Mota del Cuervo wastewater treatment plant since 

the 1970s. This has led to the progressive invasion of the lagoon basin by a reed bed of about 40 ha (i.e., over 20% of its 

total surface area). The objectives of this study are to: i) Quantify the evolution of reed invasion using aerial and satellite 

imagery, ii) Simulate the temporal dynamics of the different carbon, nitrogen and phosphorus compartments over time, iii) 

Evaluate the economic and environmental (i.e. hydrological, trophic and ecological) efficiency of the different management 

strategies practiced over time, and iv) Propose management alternatives that are consistent with the scientific evidence 

of decades of research. The results show that the most prevalent “management” of sewage effluent (i.e., dredging of the 

tributary stream of the Manjavacas Lagoon) was just the worst possible. Moreover, it was repeatedly criticized by 

scientists. It was therefore a surprise that it received support from a misleading EU LIFE project that aimed at the recovery 

of the aquatic warbler (Acrocephalus paludicola). Instead, the clearest failure of the current management relates to the 

exponential increase of the Phoenicopterus roseus population; the great flamingos now perceive the former shallow and 

temporary lagoon as a permanent African lake, where they have tried to nest twice, even disturbing the benthic 

communities and worsening the trophic status of the water. Five decades wasted, a few million euros spent, and a few 

hundred tons of carbon stored out-of-place call for a qualitative change. It is time to turn management strategies into the 

right path towards climate adaptation and honest use of EU NextGeneration and UN Ecosystem Restoration resources, 

through true nature-based solutions. This work is a part of the ClimaWet CONS project (ref. PID2019-104742RB-I00), 

funded by the Ministry of Science and Innovation.  
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The Don ̃ana National Park, in southwestern Spain, lies on an aquifer of ~2600 km2 that, in wet years, feeds a network of 

more than 3,000 temporary ponds. Most of these ponds are filled after heavy rains, usually in autumn or winter, and may 

be flooded until late spring or early summer. As the recharge of the aquifer depends mainly on rainfall, this network shows 

a high interannual variation in the number and flooding duration of the ponds. Thus, in very rainy years, some ponds may 

be flooded year-round, when additional ephemeral ponds also appear in shallow meadows. This variability in the number 

and types of habitats is the key to the high biodiversity found in the pond network. During the last decades, there has 

been a large development of agriculture (mainly for strawberries) and touristic buildings around the park, which use 

groundwater for irrigation and human supply. These extractions have produced a generalized decline in the depth of the 

groundwater table. After intense monitoring of groundwater depth throughout the park, the northern part of the Don ̃ana 

aquifer is currently considered “overexploited”, whereas the conservation status of surface waters in the protected areas 

has not been evaluated yet. Here, we used Landsat satellite imagery from 1985 to 2018 to assess historical trends on 

maximum hydroperiod (the number of days a pond kept water each year) and maximum flooded area (the maximum area 

covered by water each year) for 361 ponds. We also studied the effect of climate and local anthropic factors, such as 

agriculture and touristic areas, on the hydroperiod and flooded area of the ponds. We detected that 68% of the studied 

ponds were not flooded in recent years (at least, since 2013). Ponds with long and intermediate hydroperiods showed 

strong negative trends, which were mainly explained by the effect of agriculture and the tourist resort. Our results evidence 

a profound perturbation in the ponds of all the sandy areas of the National Park; both those closest and farthest from 

pumping sites. Therefore, urgent measures to reduce groundwater abstractions from the entire aquifer are required to 

preserve the singular biodiversity of this pond network.  
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Reservoirs provide valuable services to human beings, especially in arid, semi-arid, and Mediterranean regions affected 

by water scarcity. We intended to describe the phytoplankton composition, structure, and diversity of five reservoirs in 

Santiago Island, Cape Verde affected by  water scarcity. From 2016 to 2020 five campaigns were taken to sample 

phytoplankton and measure environmental variables according to standard analytical methodologies.  Cyanobacteria 

dominated the phytoplankton community and posed high risk levels, especially considering that the identified taxa are 

potential producers of different toxins. Taxa responsible for this dominance were not the same in all reservoirs, 

emphasizing the dominant role of local  habitat factors on community composition and diversity. Overall, the results reveal 

the importance of defining integrated management plans/strategies for the set of five studied  reservoirs, since the 

processes influencing variation in the phytoplankton community are  temporal-scale dependent, with similar biogeographic 

patterns.  
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 Intermittent rivers and ephemeral streams, characterized by the presence of a dry phase, are widespread and abundant 

ecosystems worldwide. When rivers are dry, traditional indicators of river health cannot be measured, however indicators 

to determine their ecological quality during the dry phase are barely starting to be developed. Here, we evaluated the 

potential of ground beetles and spiders of dry channels and riparian habitats to act as bioindicators of river health during 

the dry phase, by analysing their responses to anthropogenic disturbances. To this end, we sampled, using pitfall traps, 

24 intermittent and ephemeral streams located at Segura River Basin (SE Spain) during the dry phase. We identified 1209 

beetles and 1456 spiders at the species level, belonging to 41 families, 140 genus and 222 species of beetles, and 39 

families, 131 genus and 210 species of spiders, in the study rivers. Our findings indicated that, in general, spiders show 

a higher ability than beetles to detect anthropogenic impacts. Both taxa groups showed habitat-specific responses to 

human disturbances. While riparian spiders were more sensitive than those in adjacent dry channels, the opposite 

responses were observed for beetles. Lycosidae (spiders) acted as robust indicator of undisturbed rivers in both habitats, 

and Carabidae and Anthicidae (beetles) in dry channels were good bioindicators of moderate disturbed rivers. Our findings 

support the incorporation of dry riverbeds into ecosystem monitoring and assessment works through government policy 

and legislation.  
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SS5 Posters 
Poster sessions -  Rectory Hall  

Monday-Tuesday 4th-5th July  
10:00h - 10:30h, 16:15h - 17:00h 

  
P055: When the stream runs dry: leaf litter decomposition along a gradient of natural 
stream intermittency 
Vero ́nica Ferreira

 
& Manuel Graca̧ 

MARE – Marine and Environmental Sciences Centre, Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, 3000–456 Coimbra, Portugal  
 

Droughts are expected to become more frequent and intense under future climate change scenarios. Thus, it is important 

to understand stream ecosystem functioning in response to drought. We assessed the decomposition of senescent oak 

(Quercus robur L.) leaf litter in six stream reaches along the Mouros river, a naturally intermittent river in the karst region 

of Serra do Sico ́ (central Portugal); litter was incubated for 36-days periods, from January to August 2021. Stream reaches 

varied in flow permanence from permanent to intermittent to ephemeral. Additionally, the seven incubation periods allowed 

us to capture wet and dry periods in intermittent and ephemeral stream reaches. Leaf litter was enclosed in fine- and 

coarse-mesh bags, which allowed us to consider microbial-driven and total decomposition (i.e., decomposition driven by 

both microbes and macroinvertebrates), respectively. The spatial and temporal variation in flow allowed us to test the 

hypothesis that leaf litter decomposition is controlled by flow permanence, being faster in permanent than in intermittent 

and ephemeral stream reaches, and during wet than dry periods in intermittent and ephemeral stream reaches. Different 

mesh sizes allowed us to test the hypothesis that effects of flow permanence are greater for total leaf litter decomposition 

than for decomposition driven mostly by microbes. Our hypotheses were generally confirmed. Litter decomposition was 

faster in permanent stream reaches compared with intermittent and ephemeral stream reaches, and faster during wet 

compared with dry periods in intermittent and ephemeral stream reaches. Effects of macroinvertebrates on litter 

decomposition were less evident. Permanent stream reaches that become intermittent with climate change will likely 

undergo changes in ecosystem functioning such as reductions in leaf litter decomposition rates, with effects on 

biogeochemical cycles.  

 

 
P056: Biodiversity loss related to the deterioration of the pond network in the Doñana 
National Park (Spain) 
Carmen Díaz-Paniagua1, Margarita Florencio2,5, Laura Serrano3, Patricia Siljestrom4, Miguel de 
Felipe1, Pablo García Murillo3, Arturo Sousa3, Ana Andreu1, Rocío Fernández-Zamudio1 
(1) Estación Biológica de Doñana-CSIC; (2) Dept Ecología, Universidad Autónoma Madrid; (3) Dept. Biología Vegetal y Ecología. Universidad de Sevilla; (4) Instituto de Recursos 
Naturales de Sevilla-CSIC; (5) Centro de Investigación en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid 
 

The overexploitation of groundwater is directly altering the temporary pond network located on the sandy area of the 

Don ̃ana National Park. Some ponds have disappeared, and many others have reduced their hydroperiod and flooded 

area which, in turn, have impacted the species inhabiting them. The most vulnerable species are those requiring a long 

hydroperiod to complete their life or reproductive cycles, such as many aquatic plants (e.g. Wolffia arrhiza, Potamogeton 

natans, P. lucens , P. pectinatus, Spirodela polyrhiza, Hydrocharis morsus-ranae), amphibians (e.g. Pelobates cultripes, 

Pelophylax perezi, Pleurodeles waltl), both species of aquatic turtles (Mauremys leprosa and Emys orbicularis), the 

aquatic snake Natrix maura, odonata (e.g: Anax parthenope, Anax imperator, Lestes viridis, Orthethrum coerulescens) 

and several macroinvertebrate species requiring aestival aquatic refuges (e.g. Cybister lateralimarginalis, C. tripuctatus 

africanus, Rhantus hispanicus, Hydrochara flavipes). Also species typical from short hydroperiod ponds with a low 

dispersal capability are affected by the disappearance of these ephemeral habitats, among which there are several plant 

species (e.g. Avellara fistulosa, Callitriche lusitanica, Caropsis verticillato-inundata, Isoetes velata, Marsilea strigosa) and 
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crustaceans (e.g. Cyzicus grubei, Branchipus schaefferi, Daphnia similis, Triops baeticus). The reduction and 

disappearance of ponds have also decreased the connectivity among aquatic habitats, and consequently reduced the 

dispersal probability of many species. We provide a list of species largely affected by the loss and deterioration of their 

main aquatic habitats within the Don ̃ana pond network.  

 

 
P057: Time to leave or to stay: Responses of aquatic invertebrates to flow intermittence 
Fernández-Calero, J. M.1, Folch, G.2, Quevedo-Ortíz, G.1, López- Rodriguez, N.1, Ticó, A.2, Gomà, J.2, Von Schiller, D.3, 

Cañedo-Argüelles4, M. & Bonada, N.1 

(1) Freshwater Ecology, Hydrology and Management (FEHM), Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, Biology Faculty, 
Institut de Recerca de la Biodiversitat (IRBio). University of Barcelona (UB), Diagonal 643, 08028, Barcelona, Spain; (2) Freshwater Ecology, Hydrology and Management 
(FEHM), Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, Biology Faculty. University of Barcelona (UB), Diagonal 643, 08028, 
Barcelona, Spain; (3) Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, Biology Faculty, Institut de Recerca de l'Aigua (IdRA), 

University of Barcelona (UB), Diagonal 643, 08028, Barcelona, Spain; (4) Freshwater Ecology, Hydrology and Management (FEHM), Department of Evolutionary Biology, 
Ecology and Environmental Sciences. Section of Ecology, Biology Faculty, Institut de Recerca de l'Aigua (IdRA), University of Barcelona (UB), Diagonal 643, 08028, Barcelona, 
Spain. 
 

Aquatic macroinvertebrates of temporary rivers face strong environmental challenges when rivers dry. There are two main 

strategies to cope with this situation: resistance and resilience. The resistance strategy consists of staying as resistance 

forms in the riverbed, moving to the hyporheic zone, or remaining in remnant pool habitats. The two first options are 

possible due to physiological, morphological, and behavioral adaptations (e.g. some species enter diapause whereas 

other burrow into the sediment). In the resilience strategy, the invertebrates disperse along the river network looking for 

suitable habitats. We hypothesize that both strategies should have a significant relevance in the assembly of 

macroinvertebrate communities of temporary rivers once flow is restored after the dry season. To test resistance, we 

sampled dry sediment during the dry period in four temporary rivers in the Natural Park of Sant Llorenc ̧ del Munt i l’Obac 

(Catalonia, NE Spain). We rehydrated sediment under controlled experimental conditions in the laboratory, simulating the 

rewetting, and macroinvertebrates were sampled over 32 days. To test resilience, we installed eight mesocosms (i.e. 

artificial pools of 150 liters) in the riverbed of one of the studied rivers during the dry period. They were placed upstream 

and downstream of disconnected pools, that could serve as sources of macroinvertebrates to colonize the mesocosms. 

The disconnected pools were enriched with 15N to assess macroinvertebrate dispersal of these pools to the mesocosms. 

Finally, macroinvertebrates were also sampled just after the rewetting and the proportion of resilience vs resistance traits 

was assessed. For the resistance experiment, no macroinvertebrates were found alive in the samples. For the resilience 

experiment, mesocosms were rapidly colonised by macroinvertebrates, with more abundant and diverse communities in 

those placed upstream of disconnected pools. Macroinvertebrate communities during the rewetting were dominated by 

taxa with resilience traits (e.g. short life cycles, multiple generation per year, aerial dispersal). Therefore, our results 

suggest that the resilience strategy is the main response to drying in temporary Mediterranean rivers. In comparison to 

temporary rivers from other areas, resistance in the Mediterranean Sant Llorenc ̧ Natural Park streams is insignificant, 

which could be explained by the high seasonal predictability of hydrological patterns and the absence of large hyporheic 

zones in many rivers.  

 

 

P058: Biometric variations in Boyeria irene exuviae (Odonata: Aeshnidae) from the centre 
of the Iberian Peninsula 
Luisa Ferreira Nunes  
Instituto de Agronomia, FCUL, Portugal  
 

For biometric studies of Boyeria Irene exuviae, it is known that the three best measures for this purpose are the length of 

the paraproct (PA), epiproct (EP) and the prementum (PR). However, the dimensions of these structures do not vary along 

the rivers but rather between periods, so that, in general, the first insects to emerge are larger than those that emerge 

later. Biometric variations also occur at the level of female cerci and in the E-W orientation. Thus, considering three rivers 

of the central mountainous system of the Iberian Peninsula, a biometric comparison of the exuviae of the species was 
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carried out. In a sampling occurring between 2017 and 2020, during the emergency period, weekly collecting was 

performed in the same section of each river, the means and SD of each variable were compared. The general results 

showed that the exuviae of B. irene are larger in the west than in the east. Regarding the results and for the biometric 

variables LPA and LPR, the average size of females was higher than that of males in all regions. For LEP the average 

size of females was higher than that of males in the rivers Ze ̂zere and Francia. Environmental factors may have caused 

size differences. The altitude at which exuvia were collected varied between sites. This was considerably lower in the 

Ze ̂zere and Francia rivers than in the Eresma river. Temperature does not appear to be the cause of size variation. The 

geographic distribution of B. irene in Portugal covers the northern half and part of the southern part of the country, but is 

less abundant in the southern areas. Perhaps the population of Serra da Estrela being more isolated may have given rise 

to the development of larger insects or possibly a subspecies.  
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SS6: Disturbances and resilience across systems in a 
changing world  

 Tuesday 5th July  
08:55h – 16:15h  

Room 5  
 
Organizers:  

- Luciana Jaime & Jordi Margalef-Marrasé (CREAF Centre de Recerca Ecològica i Aplicacions 
Forestals, Spain)  
- María Ángeles Pérez-Navarro (King’s College London, UK)  
- Cristina Romera-Castillo (Marine Science Institute (ICM-CSIC). 
- Félix Picazo Department of Ecology/Water Institute (IdA) / Research Unit Modeling Nature 
(MNat), University of Granada 
 
The increased frequency and intensity of disturbances related to climate change, such as heat 
waves, drought, fire, diseases or algae blooms, are altering the ecosystems functions with critical 
consequences across freshwater, marine and terrestrial systems. In this context, the resilience, 
which has been defined as (i) the ability of a system to recover its properties after disturbance 
(i.e., “engineering resilience”) and (ii) the degree of displacement or variation that a system can 
experience in its properties without achieving a “tipping point” that promotes a state change (i.e., 
“ecological resilience”), gains importance. Particularly, understanding, quantifying and assessing 
the impact of disturbances and the resilience capacity of ecosystems are key for anticipating and 
adapting ecosystems responses to climate change. Both the impacts of disturbances and the 
responses of natural systems are rarely confined to a given level of biological organization; rather, 
ecological processes often connect different levels of organization and go beyond spatial and 
temporal scales. Therefore, transdisciplinary approaches are required to better understand 
ecosystems disturbances and resilience. This special session aims to provide a holistic 
perspective of the effect of different disturbances in a context of global change on the resilience 
of freshwater, marine and terrestrial systems beyond disciplines. For that, contributions that 
analyze the impact of biotic and abiotic disturbances on natural systems and their resilience at 

different spatio-temporal scales are especially welcome, with the objective of increasing and 
joining our knowledge about the approaches and methodologies currently used to evaluate the 
responses of different communities and organisms, and improving our understanding of the 
ecological processes and mechanisms underlying natural systems’ responses. Attendees will 
benefit from transdisciplinary feedbacks from different study systems, approaches, techniques 
and scales for the assessment of ecosystems’ resilience in a changing world. 
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SS6 Oral communications  
Tuesday 5th July, Room 5, 09:00h  

OC 129: Bringing resilience on board: marring the theoretical concept with empirical data 
across ecological systems 
Pol Capdevila1,2, Daniel Gómez-Gras 1,3, Iain Stott4, Roberto Salguero-Gómez5,6, Joaquim Garrabou3,4, Cristina Linares1 
(1) Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Institut de Recerca de la Biodiversitat (IRBIO), Universitat de Barcelona, Spain; (2) 

School of Biological Sciences, University of Bristol, 24 Tyndall Ave, Bristol BS8 1TQ; (3) Institut de Ciències del Mar-CSIC, Passeig Marítim de la Barceloneta 37-49 08003 
Barcelona, Spain; (4) School of Life Sciences, University of Lincoln, Lincoln, UK; (5) Zoology Department, Oxford University, Oxford, UK; (6) Max Planck Institute for Demographic 
Research, Rostock, Germany; (7) Aix Marseille Univ, Université de Toulon, CNRS, IRD, MIO, Marseille, France 

 

The current biodiversity crisis underscores the need to understand the capacity of natural systems to withstand the 

ongoing global change. As such, resilience - the ability of a system to persist after, and recover from, a disturbance - has 

become a crucial concept in ecology and conservation. We know that ecosystems have the ability to avoid collapse by 

being resilient, but this capacity has a limit, a tipping point that when surpassed the ecosystem might collapse irreversibly. 

Quantifying the resilience of natural systems is therefore crucial to developing effective management plans. For instance, 

several international conservation targets have been set to maintain the resilience of natural systems to the ongoing global 

change. However, ecological research has been hampered by a lack of coherent ways to define and quantify resilience 

comparatively. Therefore, resilience has often been conceived as a theoretical concept, with no clear means to be used 

by empiricists and managers. If ecology is to support and inform robust and successful policy, we must rectify this. To 

address this knowledge gap in this talk we will provide an overview of how ecologists define, quantify, and compare 

resilience across different study systems. We will also show examples from our own research at the level of populations 

and communities, and how these have helped us to better understand the resilience of natural systems. Finally, we will 

provide general guidelines to harmonise resilience research. 

 

 

Tuesday 5th July, Room 5, 09:30h  
OC 130: An operational framework to assess and promote resilience: application in forest 
social-economical systems 
Francisco Lloret1,2 & Pilar Hurtado1  
(1) Centre Recerca Ecològica i Aplicacions Forestals CREAF, 08193 Cerdanyola del Vallès, Barcelona, Spain; (2) U. Ecologia, Dept. Biologia Animal, Biologia Vegetal i Ecologia, 

Universitat Autònoma Barcelona, 08193 Cerdanyola del Vallès, Barcelona, Spain  
 

Resilience is a well-established concept commonly used in the policy and management of many ecosystems. However, 

its conceptual development under different approaches, from system and disturbance theories to socio-economy and 

sustainability, has hindered a unified way to measure and apply resilience to decision- making. Here we present a 

framework to assess resilience of social-ecological systems aiming (i) to provide a unified terminology to be used under 

different perspectives and disciplines, and (ii) to offer an operational way to apply resilience in ecosystem assessment 

and management in front of disturbances or stressors. The resilience operational framework is based on a "what to what" 

approach, meaning that it refers to the performance through time of quantitative variables describing characteristics of the 

social-ecological system in response to disturbances or stressors. The operational resilience framework consists of a 

glossary of concepts, a rationale describing the relationship between these concepts, and a sequence of steps to be 

applied. The framework is implemented by: (1) identification and quantification of system variable(s) and reference state, 

(2) description of the disturbance regimes and stressors and the temporal and spatial scales at which they operate, (3) 

measurement of system resilience by comparing system variable(s) to reference state when confronting disturbance(s) 

or stressor(s), (4) selection of resilience predictors and co-drivers, and (5) assessment to combine resilience predictors 

according to trade-offs and synergies between them and between system variables. We checked the applicability of this 

operational framework by searching in the literature studying forest-related systems, natural resource management or 

landscape management. As a result, we screened 255 papers for identifying the use of the abovementioned concepts of 

the resilience operational framework. All papers included some of the concepts, and 143 identified resilience predictors, 
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a key concept that attend the operational need to plan and develop actions to promote resilience. Overall, the proposed 

framework provides a common structure to address resilience studies in socio-ecological systems allowing comparability, 

identification of key factors that determine resilience and establishment of targets for decision-making and management. 

  

 

Tuesday 5th July, Room 5, 10:30h  
OC 131: Climate change vulnerability of riverine ecosystems in Mediterranean-climate 
regions: lessons for promoting resilience 
Filipe AF1,2, Santos JM1,2,  Branco P1,2, de Melo MTC3,  de Oliveira RP3, Fernandes S4 ; Alves MH4 ; Fialho A4, Moura 

MJ4, Pinto L5, Santiago NP5 , Ferreira MT1,2 
 
 

(1) Forest Research Centre, School of Agriculture, University of Lisbon, Portugal; (2) Associated Laboratory TERRA; (3) Civil Engineering Research and Innovation for 
Sustainability (CERIS), Instituto Superior Técnico, Universidade de Lisboa, Lisboa, Portugal; (4) Agência Portuguesa do Ambiente, Portugal; (5) EDIA Empresa de 
Desenvolvimento e Infraestruturas do Alqueva  
 

Climate change scenarios predict intense alterations in Mediterranean-climate regions for the next decades, leading to a 

marked degradation of water and soils, and an increase in the frequency, intensity and duration of extreme events. 

Riverine ecosystems and its biodiversity are particularly at risk, due to exposition to temperature and streamflow changes, 

including floods and droughts. Consequently, the sustainable development of Mediterranean-climate regions will inevitably 

depend on the ability to adapt to the climate-induced changes. Here we present a literature review about the impacts of 

climate-induced changes in riverine biodiversity in Mediterranean-climates. Response of biota include coping with 

changes through displacement towards higher elevations and upper latitudes, rearrangement and homogenization of 

communities, while certain life- history traits can provide species with the ability to cope with the new conditions. Our 

findings informed the recently funded AQUADAPT project of the key biotic vulnerabilities to climate-induced changes, 

which will allow to develop risk assessments and adaptation tools for Inland Portugal. By bringing together academic 

partners, public administration and companies, the project aims to promote the resilience of river ecosystems, and transfer 

the produced knowledge and tools to other world regions with similar climates.  

 

 
Tuesday 5th July, Room 5, 10:45h  

OC 132: Shifts, baselines and nonlinearities: quantifying coastal ecological resilience 
using a combined limnological-paleolimnological approach 
Xavier Benito1, Miquel Vilà2, Carles Alcaraz1,  
(1) Marine and Continental Water Programme, Institute of Agrifood Technology and Research (IRTA), Spain; (2) Cartographic and Geological Institute of Catalonia  

 

Although borrowed to illustrate the impacts of overfishing, the term shifting baselines, or the extent to which each human 

generation accepts a degradation of the environment and perceives it to be “natural”, can also be applied to other pressing 

disturbances, such as eutrophication, salinization, and hydrological alteration. This is the case of river deltas, where major 

transformation through agricultural expansion (e.g., rice fields) took place during the pre-instrumental era, and hence a 

long-term vision is needed. In this talk we will present preliminary results of the project DELTA8K, a Beatriu de Pinos-

Marie Curie funded fellowship, aimed at characterizing multiple shifting baselines using a combined limnological-

paleolimnological approach in the Ebro Delta. We ask: what insights do abrupt transitions and reference conditions in the 

paleoenvironmental record provide about the critical stressors and trajectories that give rise to present-day ecosystems? 

To answer this question, we identified feedbacks between proxies for natural disturbances in the delta (pulse events such 

as lobe switching and climate or fluvial regimes), and ecosystem responses, using millennial foraminifera community time-

series data. We also compared fossil foraminifera trajectories to a regional data set characterizing the full range of modern 

communities from marine to deltaic plain habitats, to validate drivers of community change, using a space-for-time 

substitution approach. Preliminary paleolimnological-scale analyses suggest that following the Mediterranean relative sea 

level rise (ca 9000 calibrated years before present; cal yr BP), significant peatland-type habitats developed. Thereafter 

the delta has gone through four ecological states by crossing three tipping points that marked changes in the rate of 
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change of foraminifera community composition as reconstructed using recent advanced time series models (i.e., 

Hierarchical Generalized Additive Models). Shifts in variance, as continuous indicators of resilience loss, preceded deltaic 

ecosystem shifts. Millennial-scale analyses combined with contemporary data provided a robust quantitative framework 

of habitat regime shifts which would not have been possible using autoecology foraminifera species data from other deltas 

and short time scale observations. The novelty of our paleolimnological-scale resilience analysis is that we will make 

contributions towards ranking past and present habitat states in terms of, for instance, sensitivity to variables or 

combination of variables (sea-level rise, nutrients, freshwater inflows, salinity) for assessing different lines of evidence for 

multiple reference baselines at local and regional scales against which to define management and restoration efforts in 

the Ebro Delta.  

 

 
Tuesday 5th July, Room 5, 11:00h  

OC 133: Ecosystem services at risk under forest disturbances in Europe 
Judit Lecina-Diaz1 and Rupert Seidl1,2 

(1) Technical University of Munich, TUM School of Life Sciences, Ecosystem Dynamics and Forest Management Group, Freising, Germany; (2)  Berchtesgaden National Park, 
Berchtesgaden, Germany 
 

Forest ecosystems in Europe are facing increasing disturbances such as wildfires, droughts, insect-outbreaks and 

windstorms, and the impacts of such events are likely to increase under ongoing climate change. Increasing disturbances 

can challenge forest resilience and vulnerability, resulting in higher risks of losing forest ecosystem services. However, 

quantifying risk across large spatial scales such as Europe is still a fundamental research challenge, since it requires 

understanding and evaluating the main elements of risk. In this study, we aim to assess the risk of losing forest ecosystem 

services due to the most common forest disturbances in Europe (wildfires, droughts, windstorms and insect- outbreaks – 

mainly spruce bark beetle). To do so, we mapped the risk components across European forests: exposed values, hazard 

magnitude, susceptibility and lack of adaptive capacity. Exposed values were quantified in terms of the ecosystem 

services provided by forests (i.e., timber, carbon sequestration, soil erosion control, water retention, recreation), that could 

be lost if the disturbance occurs. The magnitude of the hazard and its probability distribution were quantified using 

integrative hazard indices (e.g., the Fire Weather Index for wildfires, the Climatic Water Balance for drought). Susceptibility 

was based on characteristics that modulate the immediate impacts of the hazard, such as tree height for windstorms or 

forest continuity for spruce bark beetle. Lack of adaptive capacity was assessed using historical post-disturbance canopy 

recovery of forests. We integrated and harmonized different indicators, datasets and maps for each risk component and 

disturbance. Then, we combined the risk components to obtain a risk map for each ecosystem service and disturbance 

considered, which allowed us to identify the areas with the highest risk. This study is the first ecosystem services’ risk 

assessment of European forests, which provides critical spatial information for these forests. Given that climate change 

could amplify forest disturbances, the results of this study could be used to anticipate and adapt to future conditions, as 

well as to guide efficient forest management.  

 

 

Tuesday 5th July, Room 5, 11:15h  
OC 134: Forest resilience to global warming is strongly modulated by local-scale 
topographic, microclimatic and biotic conditions 
Jofre Carnicer1,2,3, Maria Vives-Ingla1,2, Laura Blanquer1,2, Xavier Méndez-Camps1, Carme Rosell1, Santi Sabaté1,2, 

Emília Gutiérrez1, Teresa Sauras1, Josep Peñuelas2, Adrià Barbeta1 
(1)BEECA-UB, Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona, Spain; (2) CREAF, E08193 Bellaterra (Cerdanyola 

del Vallès), Catalonia, Spain; (3) IRBIO, Biodiversity Research Institute, University of Barcelona, Barcelona, Spain 
 

Resilience of endangered rear edge populations of cold-adapted forests in the Mediterranean basin is increasingly altered 

by extreme heatwave and drought pressures. It remains unknown, however, whether microclimatic variation in these 

isolated forests could ultimately result in large intra-population variability in the demographic responses, allowing the 
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coexistence of contrasting declining and resilient trends across small topographic gradients. Multiple key drivers promoting 

spatial variability in the resilience of rear edge forests remain largely unassessed, including amplified and buffered thermal 

exposure induced by heatwaves along topographic gradients, and increased herbivory pressure on tree saplings in 

defaunated areas lacking efficient apex predators. Here we analysed whether indicators of forest resilience to global 

warming are strongly modulated by local-scale topographic, microclimatic and biotic conditions. 2. We studied a protected 

rear edge forest of sessile oak Quercus petraea, applying a suite of 20 indicators of resilience of tree secondary growth, 

including multidecadal and short-term indices. We also analysed sapling recruitment success, recruit/adult ratios and 

sapling thermal exposure across topographic gradients. We found large within population variation in secondary growth 

resilience, in recruitment success and in thermal exposure of tree saplings to heatwaves, and this variability was spatially 

structured along small-scale topographical gradients. Multidecadal resilience indices and curves provide useful 

descriptors of forest vulnerability to climate warming, complementing assessments based in the analysis of short-term 

resilience indicators. Species- specific associations of trees with microclimatic variability are reported. 3. Biotic factors are 

key in determining long-term resilience in climatically stressed rear edge forests, with strong limitation of sapling 

recruitment by increased roe deer and wild boar herbivory. Our results also support non- stationary effects of climate 

determining forest growth responses and resilience, showing increased negative effects of warming and drought over the 

last decades in declining stands. 4. Our findings do not support scenarios predicting spatially homogeneous distributional 

shifts and limited resilience in rear edge populations, and are more supportive of scenarios including spatially 

heterogeneous responses, characterised with contrasting intra-population trends of forest resilience. We conclude that 

forest resilience responses to climate warming are strongly modulated by local-scale microclimatic, topographic and biotic 

factors. Accurate predictions of forest responses to changes in climate would therefore largely benefit from the integration 

of local-scale abiotic and biotic factors.  

 
 

Tuesday 5th July, Room 5, 15:15h  
OC 135: Previous fire history does not alter soil microbial community resilience in a Pinus 
pinaster Ait. forest of central Spain. 
Enrique Albert-Belda, M. Belén Hinojosa, José M. Moreno 
Departamento de Ciencias Ambientales, Universidad de Castilla–La Mancha, Campus Fábrica de Armas, E-45071 Toledo, Spain. 
 

A modification of the natural fire regime implies a direct and indirect selective pressure on the soil microbial community. 

During the last decades, changes in land use and climate are altering fire regime characteristics across Mediterranean 

ecosystems, increasing fire frequency or severity. We hypothesise that increasing fire recurrence might select microbial 

phyla with fire-adapted traits. The main objective of this work was to discern whether an increasing fire recurrence alters 

the resilience of the soil microbial community of P. pinaster stands in the Central-West of the Iberian Peninsula. We 

characterized the soil fungal, bacterial and archaea communities at the phylum level across a 43-year fire chronosequence 

with high fire recurrence (up to 3 fires) by Illumina MiSeq sequencing. Study sites were chosen to differ in the number of 

fires (1 to 3), in the time elapsed since the last fire and the interval between the last two fires. In burned sites, fungal 

community showed a dominance of Ascomycota at the expense of Basidiomycota phyla. In parallel bacterial community 

reported a higher relative abundance of Actinobacteria, Gemmatimonadetes and Patescibacteria phyla, and a decrease 

of Proteobacteria, Acidobacteria and Verrucomicrobia phyla. Despite the changes observed in the relative abundance of 

some phyla shortly after fire, the overall fungal and bacterial communities showed high resilience to this disturbance, 

regardless the previous fire history (recurrence or time since the last fire). Thus, fungal and bacterial community structures 

showed a clear phyla reassemblage related to the time since  the last fire, indicating that fire had a significant effect on 

soil microbial structure during about four decades after fire. However, fire history did not seem to affect archaea community 

composition, at least at the phylum level. The differences between burned and unburned forests and the post-fire 

succession in fungal, bacterial and, to a lesser extent, archaeal community structure seen to be driven by variables related 

to carbon and nutrients pools and mineralization rates.  

 



 

 

251 

251 

 

Tuesday 5th July, Room 5, 15:30h  
OC 136: Resilience to drought in the roots and rhizospheres of Mediterranean forests 
Catherine Preece1,2, Erik Verbruggen1, Josep Peñuelas2 
(1) Plants and Ecosystems, Department of Biology, University of Antwerp, 2610 Wilrijk, Belgium; (2) – CREAF (Centre for Research on Ecology and Forestry Applications), 

E08193 Cerdanyola del Vallès, Catalonia, Spain. 
 

Increasing droughts are predicted for many regions and habitats worldwide, including Mediterranean forests. Drought 

impacts on plants are increasingly well documented, however, the effects of water stress on root processes, soils and 

their associated biota, remain less certain. Root exudates comprise a large variety of organic compounds released by 

plants into the rhizosphere, including primary metabolites such as sugars, amino acids and organic acids, and secondary 

metabolites including phenolics, flavonoids and terpenoids. Root exudation is particularly important because of its role in 

linking the different abiotic and biotic components of the belowground environment. A set of greenhouse experiments 

were used to test (1) the effect of drought and recovery on the quantity and composition of root exudation from Quercus 

ilex (holm oak) and (2) the relative effects of the drought experiment and a historical long-term drought on the composition 

and diversity of the soil microbial community. Results allow us to make predictions about the patterns of exudation under 

changing water regimes, the capacity of plants to recover from drought stress, and whether drought legacy effects will 

mean that soil microbes in Mediterranean forests will be resilient to future water shortages. 

 

 

Tuesday 5th July, Room 5, 15:45h  
OC 137: Patterns in biocrust recovery over time in semiarid southeast Spain and their 
relationship with microclimatic variables  
Consuelo Rubio and Roberto Lázaro  
Departamento de Desertificación y Geoecología. Estación Experimental de Zonas Áridas, Consejo Superior de Investigaciones Científicas, 04120 Almería, Spain.  
 

Biological soil crusts (biocrusts) are communities of microorganisms, fungi, algae, lichens and mosses inhabiting on the 

soil surface and within the uppermost soil millimetres. They play an important ecological role in drylands, determining 

physical and chemical soil properties and above all reducing soil erosion. Despite the lichen growth was supposed very 

slow, the biocrusts development could be quite fast according recent studies. There is insufficient information about in 

situ biocrust recovery speed in drylands. We assumed that different biocrust communities will show different recovery 

speed and style, and their recovery could provide information on a probable succession, which is assumed to be, from 

early-successional to late, Cyanobacteria – Squamarina & Diploschistes – Lepraria & mosses. As biocrust species are 

poikilohydric, we also hypothesise that water availability oscillation over time will have a crucial effect on their recovery. 

By May 2004, we removed the biocrust in three 30 x 30 cm plots in four biocrust communities, mentioned above, with one 

microclimatic station in every one. Then we monitored the cover of every species yearly every 5 x 5 cm cell of a 36-cells 

grid. Species-based dissimilarity between consecutive inventories fluctuated and decreased over time. Both the speed of 

cover recovery and the colonisation capacity were different according biocrust community. There were numerous not- 

successful colonisation attempts, and its number seems to depend on the biocrust community. The biocrust recovery 

velocity in every community, along with the order in which the species appeared, reinforced our hypothesis about the 

succession. The biocrust communities that constitute the last successional stage have a greater number of stages in their 

development. Our findings provide evidence that under certain circumstances, the recovery of some biocrust communities 

can be very fast and it seems to be associated with microclimate conditions. However, the global relationship between 

growth and microclimate seems complex, and the weight of other factors, maybe intrinsic, could be large.  
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SS6 Posters 
Poster sessions - Rectory Hall  
Monday-Tuesday, 4th - 5th July  
10:00h-10:30h, 16:15h-17:00h  

 
P059: Below- and above-ground response of a holm oak forest to different fire severities 
Antonio Parra, M. Belén Hinojosa, Alba M. Carrión, Víctor Blázquez & José M. Moreno1 
Departamento de Ciencias Ambientales, Universidad de Castilla–La Mancha, Campus Fábrica de Armas, E-45071 Toledo, Spain. 

 

Fire is a key ecological factor for functioning of Mediterranean ecosystems, with direct and indirect effects on below- and 

above-ground components. However, despite being a recurrent disturbance in these environments, little is still known how 

fire severity affects soil biochemistry (below) and plant functionality (above) and their possible interactions. This becomes 

even more important in a context of climate change and land abandonment that is increasing the severity of fires. The 

present study evaluates the short-term effect of fire severity on the biogeochemical properties from the soil of a holm oak 

forest and their relationship with the ecophysiological response of Quercus ilex L. To this end, 30 holm oak individuals 

and 10 open interspaces affected by different degrees of fire severity (high, low and unburned) were selected, monitoring 

soil (organic matter, CEC, pH, water repellence, ammonium, nitrate and rates of respiration, nitrification and 

mineralization) and plant (water stress, gas exchange and growth rates) functionality during the first post-fire year. The 

results showed that, immediately after fire, soil fertility was significantly affected by the fire severity. Soils burned with high 

severity under Q. ilex cover suffered the higher changes (mainly related to N cycle and soil respiration), while soils of the 

interspaces were hardly affected. This short-term effect of the wildfire disappeared in most of the soil studied variables 

one year after fire. However, soil respiration rate or organic matter content did not recover during this time, especially at 

microsites under plant cover affected by high fire severity. One year after fire, the burned Q. ilex with high severity showed 

lower water stress and higher gas exchange and growth rates than those of low severity or unburned. Overall, our results 

corroborate the post-fire resilience of below- and above- ground components of holm oak ecosystems, even under high 

severity scenarios. However, there were non-recovered variables that should be monitored in the longer term to assess 

its impact on the ecosystem, since future alterations in the fire regime associated with an increase in fire severity could 

interact with different plant canopy microsites in Mediterranean ecosystems to change certain soil properties and plant 

functionality.  

 

 
P060: Mid-term resilience of Pinus sylvestris stands affected by drought-induced die-off   
Jordi Margalef-Marrase1,  Roberto Molowny-Horas1, Luciana Jaime1, Francisco Lloret1,2 

 

(1) CREAF, Cerdanyola del Vallès, 08193, Spain; (2) Unitat d’Ecologia, Universitat Autònoma de Barcelona, Cerdanyola del Vallès, 08193, Spain  
 

In recent decades, die-off events in Pinus sylvestris populations have been on the rise. The causes of these phenomena, 

which are usually related to local and regional extreme hot droughts, have been extensively investigated from a 

physiological viewpoint. However, the consequences of the die-off process in terms of demography and vegetation 

dynamics have been less thoroughly addressed. Here, we projected P. sylvestris plot dynamics after a die-off event, under 

climate change scenarios, considering also their early demographic stages (i.e., seedlings, saplings and ingrowth from 

the sapling to adult class), to assess the resilience of P. sylvestris populations after such events. We used IPM 

methodologies to project future plot structure under current climate, RCP4.5 and RCP8.0 climate projections, using 

climatic suitability – extracted from Species Distribution Models – as a covariable in the vital rates estimations over time. 

Field data feeding IPM were obtained from two successive surveys, at the end of the die-off event (2013) and four years 

later (2017), undertaken on populations situated across the P. sylvestris range of distribution in Catalonia (NE Spain). 

Plots affected by die-off experienced a loss of large trees, which produces that basal area, tree diameter and tree density 

remain lower for decades relative to unaffected plots. This situation is partially counterbalanced after the event in affected 

plots by a greater increase in basal area and seedling recruitment into tree stage, thus promoting resilience. However, 
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resilience is delayed under the climate-change scenarios with warmer and drier conditions involving additional 

physiological stress, due to a reduced abundance of seedlings and a smaller plot basal area. Overall, the study shows 

the lagged effect of drought-induced die- off events on forest structure and reveals stabilizing mechanisms which enhance 

resilience, such as recruitment and tree growth release. These mechanisms are apparently jeopardized, however, by 

regional warming.  

 

 
P061: Measuring the forest resistance to biotic disturbances 
Luciana Jaime1, Enric Batllori1,2, Marco Ferretti3 & Francisco Lloret1,4 
(1) Centre for Research on Ecology and Forestry Applications (CREAF), Spain; (2)Universitat de Barcelona, Spain; (3)Swiss Federal Research Institute (WSL), Switzerland; 
(4)Universitat Autònoma de Barcelona, Spain 
 

Bark beetle infestation is a major causal agent of tree mortality that may be critical for forest persistence under future 

climates with increased warming and drought episodes. Such persistence, in terms of resistance to bark beetle 

disturbance, could be determined by the location of host tree populations in the species’ climatic niche space, increasing 

close to the host climatic optimum and reducing close to the beetle climatic optimum. We assessed the recent patterns of 

bark beetle disturbance and forest resistance across European coniferous forests during the 2010–2018 period. For that, 

we used the ICP-Forests database to obtain bark beetle attack and tree mortality on 130 plots including five host trees 

and five bark beetle species. Then, we analyzed the overall forest resistance and species-species responses, in terms of 

bark beetle attack and induced tree mortality, in relation to the distance to the climatic niche optimum of both host tree 

and bark beetle species, previous drought events and plot characteristics. Regional patterns of recent disturbance 

revealed that forests in central, north, and east of Europe could be at risk under the attack of multivoltine bark beetle 

species. We found that overall forest resistance to beetle attack was determined by several driving factors, which varied 

among species responses. Particularly, the environmental position of the affected forest within the host and beetle species’ 

climatic niche and plot characteristics mediated the influence of drought on the resistance to beetle attack. In turn, forest 

resistance to induced tree mortality was determined exclusively by the maximum intensity and duration of drought events. 

Our findings highlight the importance of disturbance interactions and suggest that the joint influence of drought events 

and bark beetle disturbance will threaten the persistence of European coniferous forests, even in those tree populations 

close to their species' climatic optimum. 
 

 

P062: Designing a field experiment to study the impact of multiple stressors with different 
occurrence on river benthic communities 
Manuel Pinilla-Rosa, Aida Viza, Margarita Menéndez & Isabel Muñoz  
Department of Evolutionary Biology, Ecology and Environmental Sciences, Universitat de Barcelona, Spain 
 

Rivers receive multiple stressors, which can be natural or human-driven. While the first can be locally intense but usually 

predictable, the second are unpredictable and cause the species to move out of their normal operating range. Agriculture 

and urbanization are among the main drivers of human stressors, causing drastic changes in hydrology, channel form 

and water quality. Since these stressors usually co-occur, they demand answers on how river communities respond. 

However, the response of communities will depend on their evolutionary history and the intensity, frequency and order 

(legacy effects) of stressors. The aim of this field experiment is to assess the effects of flow cessation and urban pollution 

with different occurrence on Mediterranean river communities. We will simulate two intensities of hydric stress (pulse: 

short and repeated; press: long and continuous) in three unimpacted 3rd order rivers, where artificial substrata will be 

used for macroinvertebrate and leaf litter bags for microbial colonization and decomposition rates. After colonization, one 

set of artificial substrata will be left on the river as control, other set will be exposed to intermittent periods of hydric stress 

and the last one will be exposed to a continuous hydric stress. Finally, the three sets will be transferred downstream to 

receive effluents from urban wastewater. We will analyse the diversity, composition and functional responses of both 

macroinvertebrate and fungal communities. Our hypothesis is that benthic communities will be hard impacted by the 
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continuous hydric stress, while they will be able to partially recover between pulses. In this line, we expect that 

communities from the pulse treatment will adapt better to urban pollutants than those from the continuous hydric stress, 

due to a legacy effect. We will also observe how these stressors interact (additively, synergically or antagonistically). 

 

 

P063: Sympetrum fonscolombii may resist intermittent periods of desiccation during the 
larval period 

C. Díaz-Paniagua, MC. Ramírez Soto, M. de Felipe  
Estación Biológica de Doñana, CSIC, C/ Américo Vespucio s/n, Isla de la Cartuja, 41092 Sevilla, Spain 

 

The red-veined darter (Sympetrum fonscolombii) is a common dragonfly in Doñana National park, where it breeds in all 

kinds of water bodies (from permanent ponds to temporary ones and marshes). Its flying period ranges from March to 

November, and the larvae have been detected in the ponds from December to June. The occasional intermittent 

desiccation of temporary ponds is not uncommon in the area, which could cause mortality of non-dispersing aquatic 

organisms. Here, we assessed whether Sympetrum larvae resist occasional periods of pond desiccation. We introduced 

66 larvae individually in plastic containers (1L volume) partially filled with wet sand and a thick layer of aquatic plants. 

Additionally, we introduced 22 dragonfly larvae in each of 12 tanks (55L volume) with humid sand and a thick plant layer. 

We checked the presence of exuvia and dead or live larvae for both experiments weekly. Every week we inundated 1/3 

of the containers to assess if non-detected larvae were dead or alive. We distinguished small (11-14mm) and large (15-

18mm) larvae. Among the large larvae, 12.5% emerged, and 11% did not survive, while 18% survived one week and 70% 

survived two weeks. In contrast, there were 69% dead larvae among small larvae during the first week, while 22% survived 

one week and 9% survived two weeks. We also detected the survival and emergence of larvae after at least two weeks 

of desiccation in the 55L tanks. These results show that larval S. fonscolombii may resist intermittent periods of pond 

desiccation, continuing their development after the re-inundation of the ponds. This strategy allows the species to 

complete their development in unpredictable temporary aquatic habitats, such as those commonly occurring in irrigating 

channels that usually alternate flooded and dry periods. This strategy probably increases the probability of successful 

reproduction of this species, contributing to their higher abundance in relation to other dragonfly species.  
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SS7: Aquatic ecosystems in urban context: costs and 
benefits for biodiversity and people 

 Tuesday 5th July  
08:55h – 16:15h  

Room 2  
 
Organizers:  

- Maria João Feio, (University of Coimbra, Faculty of Sciences and Technology, Marine and 
Environmental Sciences Centre, Coimbra, Portugal)  
- Salomé FP Almeida (Department of Biology and GeoBioTec – GeoBioSciences, 
GeoTechnologies and GeoEngineering Research Centre University of Aveiro, Aveiro, Portugal. 
 
Increasing urbanization has been degrading aquatic ecosystems through occupation of land, 
hydromorphological modifications, over-exploitation of resources, pollution, and invasive species. 
These pressures act over biodiversity, ecosystem functions and services but the patterns of 
response remain unclear and are dependent on numerous factors. However, if restored, urban 
aquatic ecosystems are nature-based solutions capable of increasing urban liveability, climate 
change resilience, flood mitigation, social inclusion, urban regeneration, public health and well-
being. 
In view of this, this special session intends to explore (but not exclusively): 

• the effect of urbanization in streams, rivers, ponds, estuaries and coastal ecosystems 
and associated terrestrial systems (e.g. riparian areas) 

• the biodiversity and processes of aquatic urban ecosystems 

• hydromorphological and water quality alterations of urban aquatic ecosystems 

• the role of urban aquatic ecosystems in the urban drainage systems 

• restoration/rehabilitation of urban rivers and streams 

• the costs and benefits of aquatic ecosystems for citizens 

• the role of citizen science in preserving urban aquatic ecosystems 

• mechanisms to engage stakeholders in the preservation and restoration of urban aquatic 
ecosystems 
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SS7 Oral communications  
Tuesday 5th July, Room 2, 09:00h  

OC 138: Urban stream rehabilitation in a tropical city 
Diego Macedo1, Marcos Callisto2, Marden Linares2, Robert Hughes3, Bruna Romano1, Moana Rothe-Neves2, Juliana 

Silveira1 
(1) Institute of Geosciences, Federal University of Minas Gerais, Brazil; (2) Institute of Biological Sciences, Federal University of Minas Gerais, Brazil; (3) Amnis Opes Institute, 

Corvallis, OR 97333, USA; and Department of Fisheries, Wildlife, & Conservation Sciences, Oregon State University, USA 
 

Environmental rehabilitation of urban streams is a recent approach in Global South countries, but it has been applied in 

developed countries since the 1970s. The objective of this paper is to evaluate whether the rehabilitation experience 

carried out since 2007 in three urban stream sites in the third-largest Brazilian urban area (c. 5.5 million inhabitants), was 

and continues to be effective in terms of socio-environmental improvement, after 10 years of interventions. These 

interventions included the rehabilitation of watercourses (e.g., improvement of water quality through the management of 

sewage and garbage, stabilization and revegetation of riverbanks, maintenance of natural riverbed, removal of riverbank 

housing). We evaluated water quality, physical habitat structure, and benthic macroinvertebrate assemblages in three test 

sites in three sampling periods: pre-intervention (2004-2007), early post-intervention (2008-2011) and late-intervention 

(2018-2019). Additionally, three reference- stream sites (2018-2019) were assessed to compare the conditions of the 

three test sites versus the reference sites. We also assessed the environmental perception and social satisfaction 

concerning the interventions through questionnaires given to 180 urban stream residents at the three test sites in early 

and late post-rehabilitation (215 in 2008 and 180 in 2019). The results of water quality monitoring showed a significant 

improvement in most parameters used to calculate the Water Quality Index (WQI) already in the early intervention phase, 

and WQI scores have improved over time. The physical habitat and macroinvertebrate indicators indicated moderate 

improvements. The residents’ environmental perceptions indicated increased appreciation of the environmental 

improvements over 10 y. Given the results in Belo Horizonte, we believe that implementation and evaluation of similar 

projects and programs aimed at rehabilitating urban streams are technically viable throughout the Global South. 

 
 

Tuesday 5th July, Room 2, 09:15h  
OC 139: Unveiling relations between urban rivers’ ecosystem services and bioindicators’ 
diversity 
Ana R Calapez1, So ́nia RQ Serra1, Andreia Mortaǵua2, Salome ́ FP Almeida2& Maria J Feio1  
(1) MARE & Department of Life Sciences, University of Coimbra, Portugal; (2) GeoBioTec & Department of Biology, University of Aveiro, Portugal  
 

River and stream ecosystems within the cities can provide important Ecosystem Services (ES) to urban population along 

with the maintenance of biodiversity. Increasing urbanization with land use change can affect biodiversity, impacting ES 

provision, but the relationships between biodiversity and ES are complex and poorly understood. 

This study aims to explore relationships between aquatic biodiversity, urbanization and ES provided by urban streams. 

Nine streams were surveyed within a city area (up to 8 km of the city centre) focusing on common benthic bioindicators’ 

communities (i.e., Macroinvertebrates and Diatoms), as well as several indicators of Provisioning (N=7), Regulation 

(N=14) and Cultural (N=16) services for this type of ecosystem. Urban stream sampling sites (urbS) were also assessed 

in terms of their urbanization degree, according to their imperviousness area (IMD) and tree cover density (TCD). Pearson 

correlations showed a general trend for negative relations between urbanization metrics (IMD and TCD) and ES. Yet, a 

positive correlation was found between Cultural services and TCD, confirming the potential benefit of green areas for 

providing environmental education, tourism and recreation, heritage and prestige, amenity and aesthetic, health and well-

being, among others. Biodiversity metrics, such as Diversity and Evenness were better correlated with Provisioning 

services. The community structure and composition of invertebrates and diatoms responded differently to ES (BIOENV 

analysis). Whereas macroinvertebrate communities related specifically with indicators for water and food supply 
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(Provisioning), climate regulation, flood mitigation, air and water quality, and pollination (Regulating), the diatom 

responded to Regulating indicators of climate regulation, flood mitigation, water quality and pollination. Overall, this study 

showed that aquatic communities are linkable with ES provided in urban context, and such relationship depends on 

specific ES indicators mainly for Provisioning and Regulating services. Also, our findings indicate that macroinvertebrate 

communities can be used as a suitable indicator for the potential of streams in supplying Provisioning ecosystem services. 

 

 

 
Tuesday 5th July, Room 2, 09:30h  

OC 140: Modeling the biogeochemical functioning of the Seine estuary and its coastal 
zone: future scenarios to maintain freshwater quality and healthy marine ecosystems 
Estela Romero1, Romain Le Gendre2, Gilles Billen3 and Josette Garnier3 
(1) Global Ecology Unit, CREAF-CSIC-UAB, Bellaterra, SPAIN; (2) Unité de Recherche Lagons, Ecosystèmes et Aquaculture Durable, IFREMER, Nouméa, New- Caledonia; 
(3) Sorbonne Université - CNRS, UMR Metis 7619, Paris, FRANCE 
 

The Seine estuary occupies an area of intense human activity and plays a fundamental role in the industrial and logistics 

sectors in France. The estuary shelters the largest inland port for container traffic in France and the second largest in 

Europe. Numerous morphological changes have taken place during the past century to accommodate this burgeoning 

activity, notably the channeling of a large part of the riverbed and the construction of regulation weirs and levees. These 

deep physical transformations have impacted the ecological function of the estuary, yet the extent of such impacts is only 

partially characterized. Besides being productive natural ecosystems and providing habitat to a large number of aquatic 

species, estuaries are transitional systems that act as buffer zones for river inputs and play a key role as global sinks of 

carbon. Within this context, our work aims at assessing the role of the Seine estuary in the transformation, storage, and 

elimination of nutrients, analyzing what are the main biogeochemical processes and what are the estuarine sections where 

these occur. We provide a detailed budget of the main nutrient elements along estuarine waters and discuss how human 

activities have altered the functioning of the system. Additionally, using data from years with contrasting hydrological 

conditions, we test whether the estuarine filter shows strong seasonal and/or interannual variations, and examine to what 

extent these temporal changes in the processing of nutrients affect the marine domain. Moreover, several future scenarios 

have been projected to analyse the impact of human activities on freshwater quality and marine eutrophication issues. 

Our modelling chain has shown that a profound change in the agri-food system is necessary to reduce nitrogen 

contamination in the basin and eutrophication in the coastal marine zone. Compared to the baseline, a reduction of ~40% 

in nitrogen flux and ~55% in the N- ICEP eutrophication indicator is predicted for a radical A/R/D scenario, describing self-

sufficiency in terms of nitrogen fertiliser inputs, a reconnection of arable and livestock farming and a change in diet. A 

scenario of a return to the 1980s, while showing the effects of the efforts made in terms of domestic wastewater treatment, 

also highlights that any malfunctioning of the treatment plants would rapidly contribute to a worsening of water quality. 

 
 

Tuesday 5th July, Room 2, 09:45h  
OC 141: The effects of urbanization on rivers. What do diatoms say? 
Salome ́ FP Almeida1, Marco Teixeira1, Manuela Sales1 and Maria Joa ̃o Feio2  
(1) Department of Biology and GeoBioTec - GeoBioSciences, GeoTechnologies and GeoEngineering Research Centre, University of Aveiro, Aveiro, Portugal; (2) Department 

of Life Sciences, Faculty of Sciences and Technology and MARE – Marine and Environmental Sciences Centre, University of Coimbra, Coimbra, Portugal  
 

Anthropogenic pressures more intense in urban, agricultural and industrial areas, deeply affect rivers and streams. The 

assessment of these effects on riverine ecosystems is fundamental to develop measures to improve water quality and 

riparian corridors which will result in benefits for the environment and ultimately for Man. The present study took place in 

the North of Portugal, Paredes region, a densely populated area with the aims of: 1) determining the effects of land use 

changes in lotic systems taking into account physical (water temperature), chemical (pH, conductivity, dissolved oxygen, 
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COD, nutrients – N, P, other ions including metals – Cu, Cr, Zn, Ni, among others), hydromorphological (land use, urban 

area, riparian zone, connectivity, sediment load, others) and biological data; 2) ascertaining reliability of the molecular 

(eDNA metabarcoding) biomonitoring approach by comparison with the morphological approach (identification under the 

light microscope) using diatom communities; 3) defining a set of measures to improve environmental quality. Sites with 

chemical contamination (higher concentrations of COD, nutrients, Fe, Al) and degraded morphology (intense land use, 

urbanized areas, vegetation cut in riparian zone) were close to industrial, agricultural or urban areas. Ecological status 

assessment with diatoms confirmed these results and the morphological and molecular approaches showed a high 

correlation, therefore supporting the possibility of transition from the morphological to the molecular biomonitoring method 

in the near future. General improvement of the studied area can be attained with the recovery of riparian vegetation 

through the plantation of autochthonous species; minimization of hydromorphological alterations by removing walls, and 

weirs and increasing the floodplain areas on the margins; construction or improvement of urban and industrial wastewater 

treatment plants to avoid the discharge of untreated sewage to the rivers. The proposed measures would be beneficial 

for the environment and for Man that could fully enjoy green and blue natural areas within urbanized areas.  

 
 

Tuesday 5th July, Room 2, 10:30h  
OC 142: Llegim el riu (Reading rivers): a participatory initiative to assess the ecological 
status of urban rivers 
Pau Fortuño1,2, Maria Soria1,2, Jeymmy Milena Walteros-Rodríguez3, Nieves Rodríguez-López1, Marina Codina4, Didac 

Navarro4, Estela Anglada4, Montserrat Álvarez5, Jose Luís Herrera6, Narcís Prat1,7, Núria Bonada1,2 
(1) FEHM (Freshwater Ecology, Hydrology and Management) - Department of Evolutionary Biology, Ecology and Environmental Sciences. University of Barcelona. Spain; (2) 
Institut de Recerca de la Biodiversitat (IRBio). University of Barcelona. Spain; (3) Grupo de Investigación Ecología, Ingeniería y Sociedad. Facultad de Ciencias Ambientales. 
Universidad Tecnológica de Pereira. Colombia; (4) Projecte Rius - Associació Hàbitats, Barcelona, Spain; (5) Gerència de Serveis de Biblioteques. Diputació de Barcelona. 

Spain; (6) Oficina Tècnica d’Educació i Promoció Ambiental. Gerència de Serveis de Medi Ambient. Àrea d’Acció Climàtica. Diputació de Barcelona. Spain; (7) Institut de 
Recerca de l'Aigua (IdRA), University of Barcelona. Spain. 
 

Freshwater ecosystems are a precious resource with key ecological and social values that must be preserved to ensure 

future well-being. Despite their relevance, urbanization has degraded them significatively, often to the extent that they no 

longer provide the original ecosystem services. Recently, citizen science projects have been used to increase public 

awareness and knowledge of urban rivers, aiming to improve their quality and restore some of the original ecosystem 

services. The “Llegim el riu” initiative (translated as “Reading the river”) aims at involving citizens in the assessment of 

urban reaches of the Llobregat river basin (NE Spain) by using existing well-established simplified methodologies (RiuNet 

(www.riunet.net) and Projecte Rius (www.projecterius.cat). The regional council of Barcelona promotes this initiative, and 

the first stage was conducted during 2021-2022 in 15 municipalities in the Llobregat river basin. Citizens were organized 

and guided through a 3-step process by the so- called ‘tandem’ formed by a librarian and an environmental technician 

from each city hall. First, the tandem was trained and supported by expert researchers and managers. Second, a short 

field trip to a nearby reach was organized to implement adequate empowerment to all participants (i.e. tandem and 

citizens), raise awareness on urban river management, and show them how they can actively contribute with data. 

Specifically, participants assessed the hydrological and ecological status of a reach (usually located in urban areas) using 

the RiuNet app. Third, all participants analyzed their nearby reach’s major impacts and pressures. Thereupon, citizens, 

the tandem, and researchers from RiuNet and Projecte Rius projects initiated a co-creation process to conceive measures 

that would be incorporated into the public policies for the management and conservation of these ecosystems. As a result, 

this project has raised concerns about the quality of urban rivers in both managers and citizens. Some of the most 

discussed topics were related to the presence of litter (mainly plastic), invasive species control, riparian forest degradation, 

aquatic ecosystem connectivity, or non-compliance with the ecological flow. In addition, ecosystem services of urban 

rivers have also been discussed, especially those related to public use such as recreational, sport, spiritual or educational 

uses. Finally, measures to improve these ecosystems are or will be implemented in several of these 15 municipalities, 

either by using their own funding or those from other public administrations.  
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Tuesday 5th July, Room 2, 10:45h  
OC 143: Increased awareness of stream ecosystems and reconnection with nature: the 
effects of an environmental project on children from cities 
Maria João Feio1, Ana Isabel Mantas1; Sónia R.Q. Serra1; Ana Raquel Calapez1; Salomé F.P. Almeida2; Manuela C. 

Sales2, Mário Montenegro3,4; Francisca Moreira4 
(1) University of Coimbra, Faculty of Sciences and Technology, Marine and Environmental Sciences Centre, Coimbra, Portugal; (2) Department of Biology and GeoBioTec – 

GeoBioSciences, GeoTechnologies and GeoEngineering Research Centre University of Aveiro, Aveiro, Portugal; (3) University of Coimbra, Faculty of Arts and Humanities & 
CEIS20 - Centre of Interdisciplinary Studies & MARIONET- Associação Cultural, Coimbra, Portugal; (4) MARIONET- Associação Cultural, Coimbra, Portugal 
 

Blue and green ecosystems are considered a key for the improvement of cities sustainability, providing numerous 

ecosystem services and habitat for different organisms, from strictly aquatic (e.g., benthic invertebrates, macrophytes, 

algae, fish) to terrestrial or semi-terrestrial (e.g. riparian vegetation, birds, small mammals, amphibians and reptiles) 

species. However, urban streams are still neglected and degraded, specially in southern European countries. One 

important step towards the rehabilitation of these ecosystems is the awareness of their importance by citizens. This study 

aimed to assess the effect of ca. 1-year of activities (3 field trips and 1 laboratory class and a workshop) of an 

environmental education project, CRESCERIO, on primary school children, in improving their knowledge on lotic 

ecosystems and their biodiversity, and particularly on the importance of urban stream ecosystems and their problems. In 

the field children sampled benthic invertebrate and diatom communities from stones, and characterized the riparian 

vegetation, hydromorphological characteristics of the streams and pressures, through simple protocols adapted to their 

age. We analyzed students’ questionnaires before and after field and laboratory activities, drawings made by the children 

and group interviews. Initially, most children had incipient contact with rivers and streams, showing fears and lack of 

knowledge about them. As the project progressed, their perceptions changed, with a clear increase in the proportion of 

students recognizing the biodiversity associated to rivers (e.g., names of riparian trees, aquatic plants and invertebrates). 

Also, their fears decreased significantly, while their awareness to the impacts of artificialization and lack of riparian 

vegetation increased. Our results show that direct contact with nature have a positive impact in the way it is understood 

by children, as well as promoting responsible and sustainable behaviors, being effective from the early primary-school 

years.  

 

 

Tuesday 5th July, Room 2, 11:00h  
OC 144: Assessing the impact of sewage on ecosystem services provided by Posidonia 
oceanica meadows in the Balearic Islands 
O. Aponte1, I. E. Hendriks1, J. Calvo Cubero2 and S. Flecha1,3 
(1) Global Change Department, IMEDEA (IMEDEA-CSIC-UIB), Instituto Mediterráneo de Estudios Avanzados, C/ Miquel Marqués 21, 07190 Esporles (Mallorca), Spain; (2) 

Agència Balear de l'Aigua i de la Qualitat Ambiental, Conselleria de Medi Ambient i Territori, Govern de les Illes Balears, Gremi Corredors, no 10 - Pol. Son Rossinyol, 07009 
Palma (Spain); (3) Instituto de ciencias Marinas de Andalucía (ICMAN-CSIC), Campus Universitario Río San Pedro s/n, 11519 Puerto Real, Cádiz (Spain). 
 

The Posidonia oceanica meadows in the Mediterranean Sea are ecosystems of vital importance for the health of its 

waters. Posidonia provides, among other numerous benefits, oxygenation of the water column, capture of carbon dioxide 

as well as particulate carbon, that can be buried underneath he meadow. Therefore it plays an important role in climate 

change mitigation. Nevertheless, many stressors of anthropogenic origin endanger the functionality and the ecosystem 

services provided by Posidonia meadows. Between the most relevant is eutrophication due to the inputs of wastewater 

rich in nutrients and organic matter through sewage. This can affect the plants negatively, i.e. through enhanced bacterial 

sulfide production and subsequent intrusion. Here we assess the health of Posidonia meadows in areas with sewage 

presence and identify drivers behind meadow degradation. We determine the influence of sewage inputs on oxygen 

production and metabolic rates, at two sites in the Balearic Islands, one station in an area with sewage presence (Son 

Veri, Mallorca) and a control site in an area without anthropogenic influence, considered pristine (Cabrera Archipelago 

Maritime- Terrestrial National Park) during two field campaigns, in May 2021, before the maximum growth stage of 

Posidonia, and in September 2021, at the end of the growth stage. To identify drivers behind meadow degradation we 
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evaluate sedimentation of particulate matter and sulfide concentrations in the sediment. Additional information on meadow 

status and possible drivers was obtained from monitoring reports provided by the Age ̀ncia Balear de l'Aigua i de la Qualitat 

Ambiental (ABAQUA). The information of 9 wastewater treatment plants with submarine outlets close to Posidonia 

oceanica meadows was compiled from 2018 to 2020 for Mallorca, Ibiza and Menorca. Through a multivariable analysis 

we establish the relationship between anthropogenic drivers and meadow state and trajectory. The ecological status of 

the meadows was evaluated taking the distance to the wastewater outlet into account and comparing all the sites with the 

control station. Finally, this study intends to raise the awareness of the consequences of human activity and choices for 

the environment, such as the positioning of sewage outlets and the possibility to improve waste water treatments reducing 

the most harmful agents for Posidonia oceanica meadows. This knowledge can be used to establish a solid basis for new 

management guidelines.  

 

 
Tuesday 5th July, Room 2, 11:15h  

OC 145: The role of new technologies and green and blue areas in the healthy and active 
ageing of community-dwelling urban older adults – Pharaon project 
Sonia R. Q. Serra and Maria Joa ̃o Feio  
University of Coimbra, Department of Life Sciences, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal & MARE Marine and Environmental Sciences Centre  
 

The European population is rapidly ageing and concentrating in urban environments. Living in cities is advantageous for 

the older adults (OA), providing better access to public and commercial services. However, life in cities leads to a reduced 

contact with nature, which is fundamental to optimal human functioning. The existence of urban natural areas provides to 

OA stimulus to leave home, improving their mobility, promoting social interaction, reducing stress, while offering diverse 

and pleasant environments that counteracts the impairment of sensory functions. Well preserved Blue (water) and Green 

(riverside vegetation) areas, as those offered by stream and river ecosystems, potentially provide the preventive and 

restorative environments that enhance older citizens health and well-being. New technologies play a key role in tackling 

the challenges that come with demographic changes, potentially acting in two fronts: 1) caring for older adults (support 

and rehabilitating strategies); (2) prolonging an independent life (preventive strategies). In view of this, the Pharaon project 

– Pilots for Healthy and Active Aging (Horizon 2020 | DT-TDS-01-2019 | 857188) aims to promote the active and healthy 

aging of the European population through innovative technologies, namely through “Together City and Nature” Actions 

(TCNA), coordinated by UC-MARE. To assess the potential of TCNA, we reviewed scientific papers exploring 1) the 

benefits OA obtain from the contact with Blue and/or Green Urban Areas (BGUA) to determine which benefits should be 

better explored and promoted; and 2) how to promote those benefits with new technologies. Over 500 papers focused on 

1) in the last decade, but less than half used quantitative approaches. Some studies identified positive effects on OA’ 

overall well-being, mental, physiological, and physical health when visiting or near BGUA. However, this is not 

unequivocal, since neutral (even negative) effects were also identified. Effects were strongly mediated by residential, 

sociodemographic, and economic factors that should be taken into consideration. Existing new technologies promoting 

the engagement with urban natural areas were generally developed to be used by all citizens, particularly within the citizen 

science context. However, there is a gap in the technological solutions available for OA, that consider ageing specific 

needs (e.g., digital inclusion, ease-of-use, privacy and security). TCNA aim to fill this gap, offering a technological 

alternative (developed following a user-centric approach) adapted to OA, acting on care and prevention to face the global 

demographic changes.  
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Tuesday 5th July, Room 2, 15:15h  
OC 146: The interaction between biofilms and aquatic plants influences the nutrient uptake 
capacity of streams receiving treated wastewater 
Gacia, E. 1, Castelar, S. 1, Ribot, M. 1, Bernal, S. 1, Sorolla, A. 2, Sabater, F. 3, Martí, E1. 
(1) Centre d'Estudis Avançats de Blanes, CSIC, Ctra Accés Cala Sant Francesc 14, 17300 Blanes; (2) Naturalea, Terra Alta, 51 – Polígon Industrial Can Carner 08211 Castellar 

del Vallès (Barcelona); (3) Dept. Ecologia, Fac. Biologia, Univ. Barcelona, Avda. Diagonal 645, 08028 Barcelona 
 

Aquatic plants and associated microbiota in the rhizosphere assimilate dissolved inorganic nitrogen (DIN) and soluble 

reactive phosphorous (SRP) in human altered streams and wetlands contributing to improve their water quality. 

Understanding how nutrient uptake varies among plant species is essential when designing Nature Based Solutions to 

improve water quality in streams receiving inputs from waste water treatment plant effluents. However, available data are 

scarce and difficult to scale up due to the disparity of ecosystems and environmental conditions. Here, we compared the 

potential nutrient uptake capacity of freshwater systems with diferent aquatic plants by considering its temporal variation 

throughout the growing cycle of the plant. We aimed to evaluate the role of aquatic plants and biofilms and their interaction 

on DIN and SRP uptake along subsurface water flowpalths. The study was conducted at the Urban River Lab (Montorne ́s 

del Valle ̀s, Catalonia, Spain), an open-air experimental facility with channels fed sub-superficially with treated wastewater. 

Three common aquatic plants authocthctonous from Mediterranean riparian zones and with contrasting funcional traits 

(Iris pseudoachorus L., Sparganium erectum L. and Apium nodiflorum (L.) Lag.) were grown in triplicated channels for 10 

to 12 months, while three channels were left unvegetated (with only interstitial biofilm). We estimated monthly net DIN 

and SRP uptake in subsurface water along each channel based on a mass balance approach, and we compared it to net 

elemental N and P standing stock accumulation by plants. The results indicated substantial differences in average nutrient 

uptake among treatments. Sparganium showed the highest average N and P uptake (3.29 g N m-2 d-1 and 0.014 g P m-

2 d-1), followed by Apium (2.45 g N m-2 d-1 and -0.008 g P m-2 d-1) and Iris (0.94 g N m-2 d-1 and -0.06 g P m-2 d-1). 

These values represent a decline in the DIN input flux of 48.3, 34.4 and 10.5%, respectively. For SRP, only Sparganium 

showed a net decline in the SRP input flux (21.4%). The contribution of aquatic plants to the observed DIN uptake was 

generally small (<6%), regardless of the species considered, while their contribution to SRP uptake was 10 and 21.7% 

for Iris and Sparganium, respectively. Biofilms associated with rhizosphere tend to retain significantly larger amounts of 

nutrients than those in unvegetated channels. These results suggest a relevant contribution of biofilm to nutrient uptake, 

especially DIN, in subsurface water of freshwater ecosystems receiving treated wastewater.  

 
 

Tuesday 5th July, Room 2, 15:30h  
OC 147: Can botanic gardens serve as refuges for Odonata taxonomic and functional 
diversity? The case of the Botanic Garden of Castilla-La Mancha (Spain)  
Manuel Pinilla-Rosa1, Guillermo García-Sau ́co2, Alejandro Santiago2, Pablo Ferrandis2,3, Marcos Me ́ndez1  
(1) Universidad Rey Juan Carlos, c/ Tulipán s/n., 28933 Móstoles (Madrid), Spain; (2) Jardín Botánico de Castilla-La Mancha, Avda. de La Mancha s/n, 02006 Albacete, 
Spain; (3) Instituto Botánico de la Universidad de Castilla-La Mancha, Avda. de La Mancha s/n, 02006 Albacete, Spain.  
 

In a scenario of declining biodiversity, botanic gardens can serve as refuges for invertebrates but the possibilities they 

offer for animal conservation are poorly understood. Odonata are a good model group in conservation studies, since they 

include threatened species and their response to habitat perturbation is well documented. The aim of this study was to 

assess the role of the Botanic Garden of Castilla-La Mancha (Albacete, Spain) as a refuge for Odonata taxonomic and 

functional diversity. We explored whether the reduced size of the botanic garden sets a limit to the taxonomic diversity of 

Odonata and whether a lower diversity of habitats limited functional diversity. We sampled adult Odonata in five water 

bodies along a gradient of human impact and studied changes in twelve functional traits. We used a species-area 

relationship to control for the differences in water body size. The Odonata community of the Botanic Garden of Castilla-

La Mancha was a subset of the taxonomic and functional diversity found in natural water bodies. However, each pond in 

the botanic garden hosted the number of species (12) expected for its size, thus showing a valuable habitat for Odonata 
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in the urban environments. In addition, the lack of lotic habitats and the presence of large populations of the exotic fish 

Cyprinus carpio limited the Odonata diversity of the botanic garden. Nevertheless, a proper management and design 

might partially overcome the size limitation of these artificial ponds, in a way that increases their Odonata taxonomic and 

functional diversity. 
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SS7 Posters 
Poster sessions - Rectory Hall  
Monday-Tuesday, 4th - 5th July  
10:00h-10:30h, 16:15h-17:00h  

 
P064: Thermal tolerance in the freshwater planarian Girardia tigrina exposed to light 
pollution  
Filipa Veiga1, Isabel Lopes2 and Joa ̃o. L.T. Pestana2  
(1) Department of Biology, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, Campus 
Universitário de Santiago, 3810-193 Aveiro, Portugal 
 

Light pollution, and especially the introduction of artificial light at night (ALAN), has been identified as a major 

anthropogenic pressure and a direct consequence of industrialization and urbanization that has been increasing in 

magnitude. Aquatic ecosystems in the urban landscape face a multitude of stressors that include not only light pollution 

but also chemical contamination and warming. Nevertheless, the ecological impacts of ALAN remain elusive, especially 

to aquatic ecosystems and especially if we consider multi-stressor scenarios. Studying the thermal limits of species that 

live in these urban aquatic ecosystems, and how they react to environmental shifts is critical to understand their thermal 

ecology, adaptation, and climate extinction risk. However, there is not much information on if and how light pollution and 

specifically ALAN can alter thermal limits of aquatic invertebrates which are key to investigate the adaptive capacity and 

persistence of natural populations living in urbanized environments. As observed for other organisms we hypothesize that 

ALAN can disrupt endogenous circadian rhythms and physiology of organisms by reducing or suppressing nocturnal 

melatonin production. Melatonin has a multifunctional role in invertebrates regulating physiology (oxidative stress, immune 

function, metabolism), behaviour, and reproduction and can also play a role mediating heat tolerance in aquatic 

invertebrates. Due to its ubiquity and potential use as bioindicator of water quality, the freshwater flatworm Girardia tigrina 

was selected to test this hypothesis. The preliminary step was to evaluate the heat tolerance, using a very common 

method in the evaluation of thermal tolerance, the critical thermal maximum (CTmax). Using 20 individual replicates (1 

cm total length planarians), performing a dynamic ramp test (0.8oC increase / min) and the Loss of Righting Response 

(LRR) as the endpoint. After refinement of the protocol, we concluded that CTmax of G. tigrina was 39.53 ± 0.45oC under 

control conditions (solvent control) and no significant differences were found when exogenous melatonin was added to 

the medium in benign conditions (CTmax = 39.23 ± 0.63 oC).  Experiments using environmental relevant levels of ALAN 

(light from LED lamps during the night period with low intensities of 1 and 10 lux) have shown that ALAN significantly 

reduces CTmax of planarians in an light intensity dependent way and that added melatonin ameliorates these effects. 

Results of these experiments suggest that light pollution can in fact alter the thermal tolerance of aquatic invertebrates 

and can contribute for a better evaluation of effects of warming in urban aquatic ecosystems.  

 

 
P065: Heat tolerance of aquatic insects under artificial night at night (ALAN) 
Joana Carmo, Isabel Lopes2 and Joa ̃o. L.T. Pestana2  
(1) Department of Biology, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, Campus 

Universitário de Santiago, 3810-193 Aveiro, Portugal 
 

In recent years the rapid development of urbanization has increased the levels of light pollution in natural ecosystems. 

Light pollution is caused by increased artificial light at night (ALAN), modifying natural light levels. ALAN disrupts circadian 

cycles supressing the nocturnal production of the hormone melatonin (MEL). MEL is involved in the regulation of several 

physiological and developmental processes including, energy metabolism, inflammatory activity, and oxidative stress. 

Urban freshwaters besides being exposed to light pollution are also experiencing higher temperatures due to urban air 

and ground elevated temperatures, paved surfaces, and decreased riparian vegetation (“urban heat islands”). It is thus 

critical to evaluate the combined effects of light pollution and warming and to evaluate if ALAN can alter the thermal 

tolerance of the different species to warming. In this work we address this hypothesis and evaluated if ALAN alters the 
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critical thermal maximum (CTmax) sensitivity of Chironomus riparius focusing on the physiological role of MEL in this 

process. For that we first determined the CTmax of 2nd and 4th stage larvae of C. riparius by performing a dynamic ramp 

test and using loss of swimming ability and non-response to external stimuli as the endpoint. We found significant 

differences between the two larval stages, with the 4th stage larvae (41.14 ± 0.28°C) being more tolerant than the 2nd 

stage (40.68 ± 0.26°C). Preliminary tests also showed slight but significant increases of CTmax in organisms exposed to 

exogenous MEL (ca. 0.5 oC increase in CTmax) that were reversed by exposure to luzindole, a high-affinity melatonin 

receptor These results suggest that ALAN can reduce thermal tolerance of aquatic midges by inhibiting the synthesis of 

MEL. Ongoing work is confirming these results by evaluating CTmax in 4th stage C. riparius that were exposed for 10 

days to control light conditions (16h L: 8h D), and under ALAN (16h L: 8h white LEDs during night-time at two different 

light intensities of 1 and 10 lux). Results further suggest reduction in thermal tolerance in C. riparius larvae caused by 

ALAN alerting for the potential combined effects of light pollution and warming, two commonly occurring stressors, for 

urban/suburban aquatic ecosystems. 

 

 
P066: Changes in aquatic invertebrate trait diversity across different urbanization levels in 
a coastal island, Brazil 
Aurea Luiza Lemes da Silva1, Luís Carlos Pinto de Macedo-Soares1, Sónia R. Q. Serra2, Mauricio Mello Petrucio1, Maria 

João Feio2 

(1) Programa de Pós-Graduação em Ecologia, Departamento de Ecologia e Zoologia, Centro de Ciências Biológicas, Universidade Federal de Santa Catarina, Campus 
Universitário – Florianópolis, Santa Catarina, Brazil; 88040-900; (2) University of Coimbra, Department of Life Sciences, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal 
& MARE Marine and Environmental Sciences Centre 
 

As the world becomes more urbanized, and multiple stressors act and interact in particularly complex ways within the 

urban scenarios. In the present study, we investigated the effects of different urbanization levels on aquatic invertebrate 

communities taxonomic and functional diversity of subtropical streams of a coastal island (Florianópolis, Brazil). We 

studied four watersheds located in a subtropical Atlantic Forest (and considered three types of urbanization levels (i.e., 

low, medium, and high urbanization). We hypothesized that (1) invertebrate communities would show a reduction in 

functional composition over the urbanization gradient. Based on the invertebrate communities we computed the taxonomic 

richness, and four functional diversity indices (Dispersion, Richness, Divergence, Evenness) based on five biological traits 

(trophic group, respiration type, body form, body flexibility and locomotion mode). Significant changes (Kruskal-Wallis P 

< 0.0001) in taxonomic, functional richness, functional evenness, and functional dispersion were observed among the 

urbanization levels. Organisms with small body size and high body flexibility increased from the natural forest to sites with 

high level of urbanization. Sites with a low urbanization level had more individuals with gill respiration than sites with high 

level of urbanization sites, which had more taxa with tegument respiration. Sites with medium and high urbanization levels 

exhibited more scrapers and collector- gatherers, whereas sites with low urbanization level had abundant shredders and 

collector-filters. In conclusion: 1) urbanization profoundly changed the benthic invertebrate assemblages and their 

biological traits; 2) Streams located in low urbanization watersheds supported structurally and functionally richer 

communities with taxa abundances more evenly distributed than streams located in areas with medium and high 

urbanization levels. These changes can determine variations in ecosystem functioning (e.g., stream metabolism, 

decomposition rates) in the island freshwater ecosystems which can be difficult to reverse. 
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P067: Effects of artificial light at night (ALAN) in aquatic midges 
Bruna Silva1, Diana Campos2, Isabel Lopes2 and Joa ̃o. L.T. Pestana2  

(1) Department of Biology, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, Campus 

Universitário de Santiago, 3810-193 Aveiro, Portugal 
 

Our society was transformed with the invention of electric lighting. The time available for both work and other activities 

increased, industry and transportation changed and are still changing. Everywhere on our planet, but especially in natural 

ecosystems near urbanized areas is possible to see changes in natural lighting regimes, intensity, and spectrum of light, 

that consequently disrupt major behavioural and physiological processes in all organisms. Artificial light at night (ALAN) 

from, e.g., buildings and streetlamps is an anthropogenic pressure that is affecting biological systems by altering circadian 

rhythms, an endogenous cycle present in all phyla. Circadian rhythms are regulated by photic inputs and by the hormone 

melatonin. Melatonin, the time-keeper hormone, is secreted by the pineal gland during the dark phase of the circadian 

cycles. However, its secretion can be suppressed with exposure to ALAN. These alterations can thus lead to behavioural 

and physiological changes in organisms exposed to ALAN. With this in mind, we exposed Chironomus riparius larvae to 

different light treatments (control: dark nights and two environmentally relevant levels of ALAN: 1 lux and 10 lux from led 

lamps that simulate light pollution occurring in urbanized aquatic systems). The light treatments were crossed with 

exogenous melatonin treatments to verify the action of this hormone as mediator of ALAN-induced effects. Short 

exposures were used to evaluate biochemical markers related to energy metabolism (protein, sugar, and lipid contents 

and electron transport system activity), oxidative stress (catalase, glutathione, and glutathione-S- transferase activity) and 

damage (lipid peroxidation). Chronic, 28 days partial life- cycle assays addressed effects of ALAN in terms of larval growth 

and emergence of insects. Light pollution is seldomly considered an environmental stressor for aquatic invertebrates. 

Results from these ongoing experiments suggest that ALAN can in fact induce oxidative stress in C. riparius. Results from 

partial life-cycle tests did not show clear effects of ALAN nor melatonin added to the medium.  Results are important to 

better understand how urbanization and, specifically, light pollution can contribute to the fitness of C. riparius populations 

in urban aquatic environments.  
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SS8: The functional role of "non-charismatic" 
biodiversity in the face of a changing world 
 

 Thursday 7th July  
08:55h – 11:30h  

Room 2  
 
Organizers:  
 
- Pilar Hurtado, Centre for Ecological Research and Forestry applications (CREAF), Cerdanyola 
del Vallès, Spain. 
- Rebeca Arias-Real, Universitat de Barcelona, Barcelona, Spain. 
- Cayetano Gutiérrez-Cánovas, Doñana Biological Station (EBD – CSIC), Sevilla, Spain. 
 
 
Global change and biodiversity loss are crucial challenges that society and researchers must face 
in the 21st century. Biodiversity is a powerful link between environmental change and ecosystem 
functioning. As such, there is ample evidence showing that biodiversity tracks environmental 
change and supports ecosystem functioning and the benefits that nature provides to people. 
However, studies exploring the functional role of biodiversity and conservation approaches have 
focused on “charismatic” or “flag ship” species, including vascular plants and vertebrates, paying 
less attention to the remaining fraction of biodiversity. This bias reduces our ability to understand 
the impact of global change drivers, and consequently our ability to mitigate their effects. Recent 
progress has advanced our understanding of the functional role of “non-charismatic” organisms, 
including benthic, planktonic and soil invertebrates, as well as biocrust, biofilm and lichen 
communities. These studies revealed that “non-charismatic” organisms play key functional roles 
in ecosystems, and that global change can alter their contribution to ecosystem functioning and 
services. However, there is a need to synthesise evidence across ecosystems to improve their 
management and conservation. In this special session, we will welcome studies exploring the 
functional role of “non-charismatic” biodiversity and their responses to global change for 

freshwater, marine and terrestrial ecosystems. Specifically, we will cover studies exploring how 
the functional, phylogenetic and taxonomic diversity of “non-charismatic” organisms respond to 
global change drivers and influence ecosystem functions and services. 
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SS8 Oral communications  
Thursday 7th July, Room 2, 09:15h  

OC 203: How smartphones can improve the conservation of soil ecosystems of the Iberian 
Peninsula 
André F. Mira1,2; Joaquín Hortal1,3; Belén Albertos4; Pilar Hurtado5,6; Cristina Branquinho3; Isabel Draper7,8; Belén 

Estébanez6; Helena Hespanhol9,10,11; Joana Marques9; Paula Matos3; Juliana Monteiro3; Raúl Ochoa-Huseo12,13; Ana 

Paula Portela9,10,14; Zulema Varela15; Cristiana Vieira16; Nagore G. Medina6,7 
(1) Department of Biogeography and Global Change, Museo Nacional de Ciencias Naturales (MNCN-CSIC), C/José Gutiérrez Abascal 2, 28006 Madrid, Spain; (2) Universidad 

Rey Juan Carlos, Madrid, Spain; (3) cE3c – Centre for Ecology, Evolution and Environmental Changes, Faculdade de Ciências da Universidade de Lisboa, Campo Grande, 
1749-016 Lisboa, Portugal; (4) Departamento de Botánica y Geología, Facultad de Farmacia, Universidad de Valencia, Avenida Vicente Andrés Estellés s/n, Burjassot E46100, 
Spain; (5) Área de Biodiversidad y Conservación, Departamento de Biología, Geología, Física y Química Inorgánica, ESCET, Universidad Rey Juan Carlos, 28933 Móstoles, 

Spain; (6) Departamento de Biología (Botánica), Universidad Autónoma de Madrid, c/Darwin, 2, 28049 Madrid, Spain; (7) Centro de Investigación en Biodiversidad y Cambio 
Global (CIBC-UAM), Universidad Autónoma de Madrid, 28049 Madrid, Spain; (8) Departamento de Biología (Botánica), Facultad de Ciencias, Universidad Autónoma de Madrid, 
Campus de Cantoblanco, Darwin 2, 28049 Madrid, Spain; (9) CIBIO, centro de Investigação em Biodiversidade e Recursos Genéticos, InBIO Laboratório Associado, Campus 
de Vairão, Universidade do Porto, 4485-661 Vairão, Portugal; (10) BIOPOLIS Program in Genomics, Biodiversity and Land Planning, CIBIO, Campus de Vairão, 4485-661 

Vairão, Portugal; (11) Museu de História Natural e da Ciência da Universidade do Porto (MHNC-UP), Praça Gomes Teixeira, 4099-002 Porto, Portugal; (12) Hawkesbury Institute 
for the Environment, Western Sydney University, Penrith, NSW, Australia;(13) Department of Biology, IVAGRO, University of Cádiz, Cádiz, Spain; (14) Departamento de Biologia, 
Faculdade de Ciências da Universidade do Porto, Rua do Campo Alegre, FC4-Biologia, 4169-007 Porto, Portugal; (15) CRETUS, Ecology Unit, Department of Functional 

Biology, Universidade de Santiago de Compostela, 15872 Santiago de Compostela, Spain; (16) Museu de História Natural e da Ciência da Universidade do Porto (MHNC-
UP/UPorto/PRISC), Praça Gomes Teixeira, 4099-002 Porto, Portugal. 
 

In the last years, smartphones have become an artificial extension of humans due to the versatility of their software and 

how easy it is to one get used to such technology. Citizen science projects try to capitalize on this, by pairing the current 

mobile technology with the outreach of public volunteers to generate larger scientific datasets. These types of projects 

offer an excellent opportunity to overcome many challenges that researchers are confronted with. In this presentation, we 

describe how a citizen science project can be used to improve the knowledge of Biological Soil Cover communities (BSC) 

of the Iberian Peninsula. The SoilSkin citizen science project aims to expand the existing scientific knowledge of soil 

ecosystems of the Iberian Peninsula in the face of global change. SoilSkin created a mobile app eBryoSoil, designed for 

training the general public to identify and quantify the coverage of BSC communities. The records from eBryoSoil are 

reviewed by experts, and each accepted record contributes to generating a dataset of the distribution and composition of 

BSC communities in the Iberian Peninsula. Here we highlight how an app like eBryoSoil is able to raise knowledge, 

improve the quantity and quality of data collection, and lastly, improve research for better conservation of the soil 

ecosystems of the Iberian Peninsula. 

 

 
Thursday 7th July, Room 2, 09:30h  

OC 204: Revisiting the functional roles of biocrusts: diminutive soil communities with 
major implications for dryland ecological processes 
Sonia Chamizo1, Emilio Rodríguez-Caballero1, Aitor Alameda-Martín1, Lisa Maggioli1, Carlos Urueta-Urueta1, Roberto 

Lázaro2, Francisco Domingo2, Yolanda Cantón1 
(1)  Department of Agronomy, University of Almería, Almería, Spain; (2) Experimental Station of Arid Zones (EEZA-CSIC), Almería, Spain 
 

The soil in the interplant spaces from most dryland regions is covered by biological soil crust or biocrust. These are 

complex community formed by bacteria, cyanobacteria, algae, fungi, lichens, and bryophytes that live in the uppermost 

layer of the soil intimately associated with soil particles. Though biocrusts represent a very small fraction of the soil profile 

(from mm to a few cm), they play an important role in soil properties and functions and provide key ecosystem services 

to society. They modify soil properties such as texture, porosity, albedo, aggregation, roughness, permeability, organic 

carbon and nutrient content, which affect soil water availability, stability and fertility. By modifying soil properties and 

controlling water and nutrient redistribution, they affect plant growth and productivity. Biocrusts also provide habitat for 

soil microbial and microfaunal communities, thus increasing soil biodiversity. Despite their relevance, there is a lack of 

legal framework that ensures biocrust protection in most regions. This is crucial since biocrusts are very vulnerable to 
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climate change and especially to disturbances by human activities. These usually cause the total destruction of the 

biocrust or the replacement of late-successional biocrusts by early-successional ones, which have a lower ability to retain 

water, fix carbon and nitrogen, and stabilize the soil. Indeed, according to recent modelling studies, climate change and 

land-use intensification are predicted to decrease biocrust cover by around 25–40% of their current extent by 2070, 

threatening the ability of biocrusts to provide ecosystem services to society. In this work, we aim to revisit the role of these 

non-charismatic soil communities on water regulation, carbon fluxes, erosion processes and vegetation performance in 

semiarid areas of SE Spain, and how disturbance affect these roles. The obtained results demonstrate the importance of 

biocrusts in increasing water availability by increasing infiltration and non-rainfall water inputs and reducing evaporation. 

Although soil CO2 emissions are increased in biocrust- covered soils, the photoautotrophs organisms in the biocrusts also 

fix the atmospheric carbon and compensate for soil CO2 emissions during several periods throughout the year, leading 

to a net carbon uptake and to an increase in soil organic matter. Biocrusts also reduce sediment yield and carbon losses 

by runoff erosion, contributing to maintenance of soil fertility. These findings provide the scientific evidence of the 

ecological roles of biocrusts that must be transferred to society and policy managers. Investigating the barriers that are 

impeding this knowledge transfer is an important task to ensure an efficient transference to advance to their conservation. 

The final goal is to recall the importance of biocrusts for dryland ecosystem functioning and draw attention on the need of 

their protection through inclusion in dryland conservation policy actions.  

 
 

Thursday 7th July, Room 2, 09:45h  
OC 205: Drying niches of aquatic macroinvertebrates reveal their potential as bioindicators 
of intermittent and ephemeral streams 
Rebeca Arias-Real1,2,3, Cayetano Gutiérrez-Cánovas4, Margarita Menéndez1 and Isabel Muñoz1. 
(1) Department of Evolutionary Biology, Ecology and Environmental Sciences, Faculty of Biology, University of Barcelona, Barcelona, Spain; (2) Centre of Molecular and 

Environmental Biology (CBMA), Department of Biology, University of Minho, Campus of Gualtar, 4710-057 Braga, Portugal; (3) Institute of Science and Innovation for Bio-
Sustainability (IB-S), University of Minho, Campus of Gualtar, 4710-057 Braga, Portugal; (4) Biological Invasions Group, Department of Integrative Ecology, Doñana Biological 
Station (EBD- CSIC), Av. Américo Vespucio, 26, Isla de la Cartuja, 41092 Seville, Spain.  
 

Intermittent rivers and ephemeral streams (IRES) made up the majority of draining networks on Earth, supporting a unique 

fraction of biodiversity. Despite their spatial extent and ecological value, IRES are frequently excluded from biomonitoring 

programs, such as the EU Water Framework Directive. This situation results from the difficulty of establishing reference 

conditions for highly dynamics systems (recurrent flowing and drying cycles) and due to the lack of information on taxon 

ecological preferences over continuous drying gradients. Recent technical advances permit a more precise quantification 

of drying aspects, offering a promising avenue to estimate reference conditions and drying preferences for IRES taxa. 

Here, using high- resolution drying data from 33 unpolluted streams, we identified the potential of macroinvertebrate taxa 

as biomonitoring indicators over a drying gradient. To determine ecological preferences over the drying gradient, we first 

estimated drying niche position and breadth for each macroinvertebrate taxon. Second, using abundance data and 

complementary analytical approaches, we classified taxa in relation to their individual responses to drying. Finally, we 

tested if drying niche positions were explained by key functional traits (body size, reproduction, resistance and respiration 

strategies and diet flexibility). Our results found three groups of taxa with contrasting drying preferences. The first group 

included taxa highly vulnerable to drying, such as Athericidae, Onychogomphus and Boyeria. The second and third group 

embraced taxa with intermediate (e.g. Leuctra, Hydrobiidae and Asellidae) and high affinities (e.g. Baetis, Simuliidae and 

Limnius) for drying conditions, respectively. Finally, our  models showed that taxa with drying-tolerant niches were linked 

to greater body sizes and generalist diets. Our study identified a pool of macroinvertebrate taxa and functional traits that 

can be targeted to develop biomonitoring tools for IRES, and others that should not be considered due to their vulnerability 

to drying conditions. Taken together, our findings can help water managers to develop new biomonitoring indexes for 

IRES and to identify taxa that can be compromised by increasing drying conditions. 
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Thursday 7th July, Room 2, 10:30h  
OC 206: Metabarcoding to further understand diatom diversity 
Rosa Trobajo1, Javier Pérez-Burillo1,2 & David G. Mann1,3 

(1) Institute for Food and Agricultural Research and Technology (IRTA), Marine and Continental Waters Programme, E43540, la Ràpita, Catalonia, Spain; (2) Department of 

Geography, University Rovira i Virgili, E43500, Vila-seca, Catalonia, Spain; (3) Royal Botanic Garden Edinburgh, Edinburgh, EH3 5LR, Scotland, UK. 
 

Microalgae are invisible to the naked eye and are certainly “non-charismatic” groups of organisms, despite being incredibly 

diverse and performing many important ecological functions. Of all microalgae, diatoms are perhaps one of the best-

known groups, because they are excellent indicators for paleoecology and biomonitoring (e.g. Water Framework 

Directive), their importance for the global C cycle, and also for potential harmful effects (e.g. from Didymosphenia or 

Pseudonitzschia). Recent development of metabarcoding techniques (identification of species present in environmental 

samples through a short DNA fragment) has opened a new paradigm of how we study and understand biodiversity, in the 

sense that not only does it give a much greater sample processing capacity but also more information for each sample: 

e.g about intraspecific variation, other groups of organisms that are impractical to study all together with conventional 

methods, or the interactions and dynamics of the whole community. However, it is very important to apply this new 

technique in parallel with traditional approaches (morphology-based), to understand how they differ and the extent to 

which they are complementary. Here we will present our diatom metabarcoding work (based on partial rbcL marker) in 

both rivers and shallow coastal habitats. For the rivers, we evaluated the ecology and geographical distribution (in river 

basins in Catalonia and France) of genetic variants within some diatom species that are important for biomonitoring. This 

showed that in some cases there is much more diversity than is captured by the traditional taxonomy and that this diversity 

can be ecologically meaningful. One example is Fistulifera saprophila, widely regarded as an indicator of poor ecological 

status. Among the genetic variants of this species, we found 3 ecological groupings, two of which conformed more or less 

to this characterization, while the third grouping responded negatively to total organic carbon and had a positive correlation 

with altitude and hence was better represented in less organically polluted waters and higher ecological status than is 

generally assumed for F. saprophila. Another example is Achnanthidium minutissimum, where we identified variants that 

were clearly separated by their opposite responses to calcium and conductivity. Independent analys of metabarcoding 

dataset from UK rivers confirmed these genetic variants’ ecological preferences. Our recent work applying the same DNA 

metabarcoding approach to shallow coastal ecosystems reveals that metabarcoding sometimes captures diatom diversity 

missed by microscopy (when diatoms are present without their frustules, as endosymbionts) and also reveals high levels 

of diversity not reflected in the current taxonomy of marine benthic diatoms. This approach also allowed us to detect a 

small but valuable ‘bycatch’ of non-diatom algae including species extremely difficult to identify and therefore hardly ever 

recorded.  

 

 

Thursday 7th July, Room 2, 10:45h  
OC 207: Biodiversity spatial patterns in key soil organisms as influenced by abiotic drivers 
using DNA metabarcoding in Catalonia. 
Rubén Olmo-Gilabert1,2, Marcos Fernández-Martínez1,3,4, Xavier Domene1,2 

(1) CREAF, Cerdanyola del Vallès 08193, Spain; (2) Universitat Autònoma de Barcelona, Cerdanyola del Vallès 08193, Spain; (3) CSIC, Global Ecology Unit, CREAF-CSIC-
UAB, 08193 Bellaterra, Barcelona, Catalonia, Spain; (4) BEECA-UB, Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, E08028 

Barcelona, Catalonia, Spain. 
 

Evidence supports that soil organisms play a key role on the regulation of ecosystem functions. Soil represents a hotspot 

of biodiversity supporting key ecosystem functions such as decomposition and nutrient cycling and ecosystem services 

such as carbon sequestration. There is a growing popular and political awareness of soil as a key environmental 

compartment, demonstrated for example by the declaration in 2015 of the international year of soils by FAO. However, 

holistic studies of soil biodiversity are almost non-existent. This underrepresentation has been due to the difficulty of 

classical identification techniques, overcame by the current genetic methods boosting soil ecology studies. Metagenetics 

is one of the main molecular approaches for the study of soil genetic diversity. Within metagenetics, "metabarcoding" is 
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the technique by which the taxonomic composition (including relative abundances) of environmental samples is obtained 

by amplification and sequencing of marker genes. Soil metabarcoding provides valuable information representing a subset 

of the biodiversity or operational taxonomical units (OTUs) present in a soil sample. The obtained data enable us to study 

alpha (local), and beta (differences amongst communities) diversity; but also, the presence of key taxa for communities 

and inter-species structural networks when the OTUs present can be taxonomically identified with the available libraries. 

Under the umbrella of the SISEBIO project, soil samples and the organisms in them were collected from more than one 

hundred sites and analysed by metabarcoding. The sites corresponded to protected natural habitats and distributed 

across a very large gradient of climate and habitats throughout Catalonia (NE Iberian Peninsula), representative of the 

main biomes in Europe. Bacteria and Archaebacteria diversity were assessed using the 16S rRNA region and the 18S 

rRNA for Fungi and Protists from soil DNA extractions. For nematodes, the 18S rRNA region was used using DNA extracts 

from isolated individuals obtained by the Baermann method (using the 18S region). Similarly, microarthropods diversity 

was assessed using the COI region in DNA obtained from individuals extracted using the Berlese-Tullgren funnel method, 

and mostly consisting of springtails and mites. We hypothesised that the main drivers of soil biodiversity, such as climate, 

habitat, vegetation and soil properties and nutrients, differ amongst the different taxa studied here. The results of this 

study might be helpful to i) catalogue the soil organisms’ diversity, including very understudied taxonomical groups; ii) 

elucidate the main environmental drivers shaping the geographic distribution of observed biodiversity, and iii) identify and 

classify biodiversity hotspots with habitat types. Our results will help us predict how European soil biodiversity will respond 

to global change during the next few decades.  

 

 

Thursday 7th July, Room 2, 11:00h  
OC 208: The Iberian River Observatory (IberRios): a collaborative project to explore 
global change impacts on Iberian River biodiversity and ecosystem functions 
Cayetano Gutiérrez-Cánovas1, Pedro Abellán2, Bia A. Almeida1, Salomé FP Almeida3, Paloma Alcorlo4,5, Mario Álvarez-

Cabria6, Rebeca Arias-Real7,8,9, Paula Arribas10, Jose Barquin6, Xavier Benito11, Núria Bonada7,12, Daniel Bruno13, Miguel 

Cañedo-Argüelles7,14, Pol Capdevilla7,15, José Antonio Carbonell2,16, Francisco Carvalho8,9, J. Jesús Casas17, Núria 

Catalán18, Núria Cid10, Cristina Coccia1, Miguel Conesa19, Marta Copado20, Cristina Delgado21, Manuel Delgado-

Baquerizo22, Fernando Domínguez-Castro23,24, Encarnación Fenoy25, Isabel Fernandes8,9, José María Fernández-

Calero7,11, Miguel Ángel Fernández-Martínez4, Margarita Florencio4,5, Anna Freixa26, Antonio J. García-Meseguer27, Lluís 

Gómez-Gener28, Diana Graça8,9, Verónica Granados7, Andy J. Green1, Simone Guareschi1, Pilar Hurtado28, Anabel 

López-Archilla4,5, José Lourenço8,9, Anna Lupon29, Andrés Mellado-Díaz30, Margarita Menéndez7, Andrés Millán27, 

Salvador Mollá4,5, Jose Luis Moreno31, Isabel Muñoz7, Carolina Olid32, Giorgio Pace8,9, Susana Pallarés2, Cláudia 

Pascoal8,9, Francisco J. Peñas6, Javier Pérez-Burillo11,33, Félix Picazo34, Adrián Ramos-Merchante35, Eugenio Rico4,5, Félix 

Ríos36, Gerard Rocher-Ros37, Anna M. Romaní38, Juan Rubio-Ríos17, Pedro Sáez-Gómez4, Roberto Salguero-Gómez39, 

Marta I. Sánchez1, David Sánchez-Fernández27, Pol Tarrats40, Rosa Trobajo11, Enrique Valencia41, Josefa Velasco27, Aida 

Viza7, Daniel von Schiller7. 
(1) Doñana Biological Station (EBD-CSIC), Seville, Spain; (2) Department of Zoology, Faculty of Biology, University of Seville, Seville, Spain; (3) Biology Department & 

GeoBioTec, University of Aveiro, Aveiro, Portugal; (4) Departamento de Ecología, Universidad Autónoma Madrid, Madrid, Spain; (5) Centro de Investigación en Biodiversidad y 
Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, Madrid, Spain; (6) IHCantabria - Instituto de Hidráulica Ambiental de la Universidad de Cantabria, Santander, 
Spain; (7) Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Universitat de Barcelona, Barcelona, Spain; (8) Centre of Molecular and Environmental Biology 

(CBMA), Department of Biology, University of Minho, Braga, Portugal; (9) Institute of Science and Innovation for Bio-Sustainability (IB-S), University of Minho, Braga, Portugal; 
(10) Instituto de Productos Naturales y Agrobiología (IPNA-CSIC), La Laguna, Spain; (11) Institute for Food and Agricultural Research and Technology (IRTA), Marine and 
Continental Waters Programme, la Ràpita, Spain; (12) Institut de Recerca de la Biodiversitat (IRBio), Universitat de Barcelona, Barcelona, Spain; (13) Instituto Pirenaico de 
Ecología (IPE-CSIC), Zaragoza, Spain; (14) Institut de Recerca de l’Aigua (IdRA), Universitat de Barcelona, Barcelona, Spain; (15) School of Biological Sciences, University of 

Bristol, Bristol, United Kingdom; (16) Department of Biology, University of Leuven (KU Leuven), Leuven, Belgium; (17) Departmento de Biología y Geología y Centro Andaluz 
para la Evaluación y Seguimiento del Cambio Global (CAESCG), Universidad de Almería, Almería, Spain;(18) Laboratoire des Sciences du Climat et de l′ Environnement, 
LSCE, CEA, CNRS, UVSQ, Gif-Sur-Yvette, France; (19) Asociación Odonatológica de Andalucía, Málaga, Spain; (20) Confederación Hidrográfica del Guadalquivir, Seville, 
Spain; (21) Departamento de Ecoloxía e bioloxía animal, Universidade de Vigo, Vigo, Spain; (22) Instituto de Recursos Naturales y Agrobiología de Sevilla (IRNAS-CSIC), 

Sevilla, Spain; (23) Aragonese Agency for Research and Development Researcher (ARAID), Zaragoza, Spain; (24) Department of Geography, University of Zaragoza, Zaragoza, 
Spain; (25) Estación Experimental de Zonas Áridas (EEZA-CSIC), Almería, Spain; (26) Catalan Institute for Water Research (ICRA), Girona, Spain; (27) Department of Ecology 
and Hydrology. University of Murcia, Murcia, Spain; (28) Centre for Research on Ecology and Forestry Applications (CREAF), Universitat Autònoma de Barcelona, Barcelona, 

Spain; (29) Center for Advanced Studies of Blanes (CEAB-CSIC), Blanes, Spain; (30) Tragsatec - Planificación y Gestión Hídrica, Madrid, Spain; (31) Centro Regional de 
Estudios del Agua (CREA), Universidad de Castilla-La Mancha, Albacete, Spain; (32) UB-Geomodels Research Institute, Departament de Dinàmica de la Terra i l’Oceà, Facultat 



 

 

271 

271 

de Ciències de la Terra, Universitat de Barcelona, Barcelona, Spain; (33)  Departament de Geografia, Universitat Rovira i Virgili, Tarragona, Spain; (34) Department of 
Ecology/Research Unit Modeling Nature (MNat)/Water Institute (IdA), University of Granada, Granada, Spain; (35) Department of Integrated Sciences, University of Huelva, 

Huelva, Spain; (36) Sociedad Gaditana de Historia Natural, Cádiz, Spain; (37) Swedish University of Agricultural Sciences (SLU). Department of Forest Ecology and 
Management, Umeå, Sweden; (38) Institute of Aquatic Ecology, University of Girona, Girona, Spain; (39) Department of Biology, University of Oxford, Oxford, United Kingdom; 
(40) AECOM URS España, Barcelona, Spain; (41) Área de Biodiversidad y Conservación, Departamento de Biología, Geología, Física y Química Inorgánica, Universidad Rey 

Juan Carlos, Móstoles, Spain 
 

Riverine ecosystems are degrading rapidly due to the increasing variety and intensity of anthropogenic stressors, which 

are greatly impacting multiple aspects of biodiversity and ecosystem functions. Yet, we know little about how multiple 

environmental stressors impact freshwater biodiversity and function across contrasting spatio-temporal scales. This 

occurs because routine biomonitoring (e.g. Water Framework Directive) focuses on certain core organisms, ignoring 

changes in ecosystem functions and the populations of microbes and vertebrates other than fishes. In addition, a large 

body of the multiple stressors and biodiversity-ecosystem functioning research derives from small-scale approaches that 

minimized spatio-temporal variation of both biodiversity and abiotic conditions, then limiting our capacity to anticipate 

global change impacts on real-world river ecosystems. The Iberian River Observatory (IberRios) brings together a 

multidisciplinary network of >70 scientists and practitioners to develop a large-scale observatory for the monitoring of 

multiple stressor impacts on river biodiversity and ecosystem functions. Through this collaborative network, IberRios will 

collect information on a wide range of river organisms (i.e. prokaryotes, fungi, algae, macrophytes, macroinvertebrates,  

fishes, amphibians, reptiles, birds and mammals) and ecosystem functions (e.g. carbon and nutrient cycling, pathogen 

control, thermal regulation) over multiple years and across a large spatial scale. Surveys will be conducted annually, 

starting in 2022, at 54 Iberian river sites covering crossed gradients of climatic conditions, land-use intensification and 

riparian cover. We will also characterize biological invasion impacts and interactions with local abiotic stressors. IberRios’ 

specific objectives are: 1) testing and optimizing methodologies for collaborative long-term characterization of biodiversity 

and ecosystem functioning in large-scale observatories; 2) investigating long-term trends of river communities and 

populations in a multiple stressor context; and 3) exploring spatio-temporal variation of ecosystem functioning and its 

response to multiple stressors and biodiversity change. The results of this project will assist in establishing stressor, 

biodiversity and functional thresholds to preserve and restore river health in the Iberian Peninsula.  

 

 

Thursday 7th July, Room 2, 11:15h  
OC 209: A trait-based framework for dung beetle functional ecology 
Indradatta deCastro-Arrazola1,2, Nigel R. Andrew3, Matty P. Berg4,5, Alva Curtsdotter3, Jean-Pierre Lumaret6, Rosa 

Menéndez7, Marco Moretti8, Beatrice Nervo9, Elizabeth S. Nichols10, Francisco Sánchez-Piñero2, Ana M. C. Santos11, 12, 

Kimberly S. Sheldon13, Eleanor M. Slade14, Joaquín Hortal15,16,17 
(1) Germans Cabot Franciscans 48, 07110 Bunyola, Balearic Islands, Spain; (2) Departamento de Zoología, Facultad de Ciencias, Universidad de Granada, Campus 
Fuentenueva S/N, 18071 Granada, Spain; (3) Insect Ecology Lab, Natural History Museum, University of New England, NSW, 2351, Australia; (4) Department of Ecological 

Science, Vrije Universiteit Amsterdam, De Boelelaan 1085, 1081 HV Amsterdam, The Netherlands; (5) Groningen Institute for Evolutionary Life Sciences, University of 
Groningen, Nijenborgh 7, 9747 AG Groningen, The Netherlands; (6) Université Paul Valéry Montpellier 3, route de Mende, 34199 Montpellier cedex 5, France; (7) Lancaster 
Environment Centre, Lancaster University, Lancaster, LA1 4YQ, UK; (8) Biodiversity and Conservation Biology, Swiss Federal Research Institute WSL, 8903 Birmensdorf, 
Switzerland; (9) Department of Life Sciences and Systems Biology, University of Torino, Via Accademia Albertina 13, 10123, Torino, Italy; (10) Department of Ecology, University 

of São Paulo, São Paulo, 05508-090, BR; (11) Terrestrial Ecology Group (TEG-UAM), Departamento de Ecología, Universidad Autónoma de Madrid, 28049 Madrid, Spain; (12) 
Centro de Investigación en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, 28049 Madrid, Spain; (13) Department of Ecology & Evolutionary 
Biology, University of Tennessee, Knoxville, TN 37996-1610; (14) Asian School of the Environment, Nanyang Technological University, 62 Nanyang Dr. 637459 Singapore; (15) 

Department of Biogeography and Global Change, Museo Nacional de Ciencias Naturales (MNCN-CSIC), C/José Gutiérrez Abascal 2, 28006 Madrid, Spain; (16) Departamento 
de Ecologia, Instituto de Ciências Biológicas, Universidade Federal de Goiás, 74001-970 Goiânia, GO, Brazil; (17) cE3c – Centre for Ecology, Evolution and Environmental 
Changes, Faculdade de Ciências da Universidade de Lisboa, Campo Grande, 1749-016 Lisboa, Portugal 
 

Traits are key for understanding the environmental responses and ecological roles of organisms. Trait approaches to 

functional ecology are well established for plants, whereas consistent frameworks for animal groups are less developed. 

Here we suggest a framework for the study of the functional ecology of animals from a trait-based response–effect 

approach, using dung beetles as model system. Dung beetles are a key group of decomposers that are important for 

many ecosystem processes. The lack of a trait-based framework tailored to this group has limited the use of traits in dung 

beetle functional ecology. We review which dung beetle traits respond to the environment and affect ecosystem 

processes, covering the wide range of spatial, temporal and biological scales at which they are involved. Dung beetles 
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show trait-based responses to variation in temperature, water, soil properties, trophic resources, light, vegetation 

structure, competition, predation and parasitism. Dung beetles’ influence on ecosystem processes includes trait-mediated 

effects on nutrient cycling, bioturbation, plant growth, seed dispersal, influence on dung-based organisms, and parasite 

transmission, as well as some cases of pollination and predation. We identify 64 dung beetle traits that are either response 

or effect traits, or both, pertaining to six main categories: morphology, feeding, reproduction, physiology, activity, and 

movement. Several traits pertain to more than one category, in particular dung relocation behaviour during nesting or 

feeding. We also identify 133 trait–response and 74 trait–effect relationships in dung beetles. No response to 

environmental stressors nor effect over ecological processes were related with traits of a single category. This highlights 

the interrelationship between the traits shaping body-plans, the multi-functionality of traits, and their role linking responses 

to the environment and effects on the ecosystem. Despite current developments in dung beetle functional ecology, many 

knowledge gaps remain, and there are biases towards certain traits, functions, taxonomic groups, and regions. Our 

framework provides the foundations for the thorough development of trait-based dung beetle ecology. It also serves as 

an example framework for other taxa.  
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P112: The Catalonia Plot System for Terrestrial Biodiversity Monitoring (SISEBIO) as a tool 
for the long-term assessment of global change impacts.   
Rubén Olmo Gilabert1,2, Lluís Comas1, Xavier Domene1,2, Marcos Fernández-Martínez1,3,4, Javier Retana1,2 
(1) CREAF, Cerdanyola del Vallès 08193, Spain; (2) Universitat Autònoma de Barcelona, Cerdanyola del Vallès 08193, Spain; (3) CSIC, Global Ecology Unit, CREAF-CSIC-
UAB, 08193 Bellaterra, Barcelona, Catalonia, Spain; (4) BEECA-UB, Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, E08028 
Barcelona, Catalonia, Spain. 
 

Biodiversity changes in the space and time are associated to species composition and function shifts that can be translated 

to impacts in ecosystem services. Though species loss is a natural process, historical mass extinctions have been 

documented that shaped the current biological diversity. In the last centuries, anthropogenic activities are boosting a new 

extinction peak, mostly due to the overexploitation of natural resources, the habitat modification/reduction, pollution, and 

more recently, an accelerated climatic change. Those impacts go beyond a simple variation in community composition 

and can cause shifts in ecosystem functions and on their resilience to disturbance. The collapse of fishing stocks, the 

reduction in soil fertility, or the decline in pollinator populations are examples of such a global impact. The Catalonia Plot 

System for Terrestrial Biodiversity Monitoring (SISEBIO), funded by the Catalonia Government (Climate Action, Food and 

Rural Agenda), is a long-term project based on 109 permanent plots to monitor aboveground (plants) and belowground 

key biological groups (soil organisms), as well as the habitat structure. These plots had been sampled between 2019-

2021, each corresponding to one out of four replicates of every existing combination of habitat types (17) and climates (5) 

in the region. The same plots will be resampled every three years to find temporal shifts in diversity associated to global 

change or any other anthropic impact. The inclusion of soil organisms monitoring represents an innovative contribution, 

since soil ecosystems are highly understudied and considered a black box for their key role in a variety of ecosystem 

functions. The huge and unknown taxonomic diversity in soil together with the practical limitations for their study explain 

this knowledge gap. The current advances in genetic techniques overcome such limitations and allow large-scale 

taxonomic identification. By using metabarcoding of specific genes, the diversity of bacteria, fungi, protists, nematodes 

and microarthropods is quantified in each of the permanent plots, together with that of plants, using traditional 

morphological identification. The results of the project will enable (1) to inventory the soil biodiversity in terrestrial 

environments and detect hot spots, and to identify the main environmental and biotic drivers; (2) to provide background 

biodiversity values to appraise global change impacts in the next decades; and (3) to guide stakeholders in the 

implementation of management policies in natural areas. 

 

 
P113: Benthic macroinvertebrates as bioindicators of the conservation status in a 

siliceous Cantabrian-Atlantic River from Lugo (NW Spain) 
Alejandro Polina, Yasmina Martínez-Barciela, David Gutie ́rrez & Josefina Garrido 
Department of Ecology and Animal Biology, University of Vigo, Spain  
 

Freshwater ecosystems are considered one of the most necessary habitats for life development, being a vast biodiversity 

reservoir as well. In this way, the Water Framework Directive (WMF, 2000/60/CE) establishes sheltering freshwater 

ecosystems as one of its fundamental objectives, putting forward water quality control and assessment programs through 

indices based on biological elements. In this context, and at the request of the Aqua ́tica Ingeniería Civil S.L. company, 

the University of Vigo carried out a study of the aquatic macroinvertebrates in Ferreiros River (Lugo, Spain) during 2018 

summer and 2019 winter. This survey was part of the specific research project about water quality assessment of nine 

rivers from the Hydrographic Demarcation Min ̃o-Sil (DHMS). Following WMF’s methodology, three sampling points were 
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delimited along the river to study the whole riverpath (high, medium and low section of the river, respectively). Samples 

collected were identified at family level. Biological indices regarding aquatic macroinvertebrate's diversity (IBMWP, IASPT, 

METI...) were applicated to determinate the water quality and the ecological status of the river. In summer 2018, the 

second and third sampling point displayed a very good water quality, while the first point showed a good quality. In winter 

2019, the water quality kept in a good condition, being uniform throughout the entire river course. In general, the Ferreiros 

River is in a good state of conservation, but periodic surveillance must be maintained to ensure that there is no long-term 

disturbance.  

 
 

P114: Mosquitoes and Wetlands Biodiversity: The case of Gándaras de Budiño (Galicia, 
NW Spain)  
Yasmina Martínez-Barciela, Alejandro Polina & Josefina Garrido 
Department of Ecology and Animal Biology, University of Vigo, Spain  
 

Wetlands are one of the most productive environments on Earth, offering a permanent source of water and great 

biodiversity. However, they have historically been destroyed by human action (fuel extraction, intensive forestry, 

constructions, etc.). At the beginning of the 20th century, wetlands were associated with the presence of mosquitoes 

(Diptera: Culicidae) and many of them were drained trying to eradicate malaria. Though at present there are different 

international actions to protect these places (Ramsar Convention, 1971; Habitat Directive, 1992), the presence of 

mosquitoes continues to discourage the application of conservation measures in certain areas. Galicia (NW Spain) has 

more than a thousand inventoried wetlands and has not been exempt from these problems. A clear example can be found 

in the Ga ́ndaras de Budin ̃o, an 800 ha- valley made up of streams, lagoons and swamps located in the Louro river plain, 

in the southwest of the province of Pontevedra, which has suffered serious degradation over the years (habitat loss and 

fragmentation, pollution, etc). This place was declared a “Site of Community Importance” (SCI) in 2004 and a “Special 

Conservation Area” (SAC) in 2014 due to its rich flora and fauna, but today its conservation status is getting worse due to 

the effects of climate change, which favor its gradual desiccation. A total of 129 samplings were carried out in different 

ecosystems of the Ga ́ndaras de Budin ̃o (5 streams, 4 swamps and 2 lagoons) during a study of aquatic 

macroinvertebrates biodiversity between 2003 and 2008. Although few mosquito were collected (147 larvae) at a relatively 

low frequency (13% of total samples), four genera and seven species of different mosquitoes were identified. This 

represents a high diversity considering that only five genera and 21 species of culicids have been recorded in Galicia. 

Among them, Culiseta morsitans (Theobald, 1901) stands out since it has only been found in Ga ́ndaras de Budin ̃o where, 

in addition, it has been the best represented mosquito (37%). This species, like most of those detected in this wetland, 

does not imply any health concern, so the presence and diversity of mosquitoes in the area must not contradict 

conservation efforts, but strength them. Like any other organisms that are part of wetlands, mosquitoes also perform a 

function in the ecosystem, either by serving as food in the food chain or by acting as modest pollinators. Knowledge of 

the populations of these insects at the local level, in relation to their distribution and ecology, not only allows the prevention 

of possible disease outbreaks, but also allow taking and applying control and conservation measures in the most 

responsible way.  
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SS9: Meta-systems ecology across boundaries: new 
insights to advance the science and management of 
aquatic and terrestrial ecosystems 

 Thursday 7th July  
15:15h – 17:45h  

Room 3  
 
Organizers:  
- Nuria Cid (IRTA, Catalonia, Spain),  
- Núria Bonada (UB, Catalonia, Spain),  
- Clara Ruiz (Institut de Ciències del Mar (ICM-CSIC), Barcelona, Spain) 
- Jofre Carnicer Cols (CREAF; IRBio, UB, Catalonia, Spain)  
- David Cunillera (UB, Catalonia, Spain),  
-Jose María Fernández Calero (UB, Catalonia, Spain)  
 
 
The meta-system theory acknowledges that both local (i.e., environmental filtering and biotic 
interactions), and regional ecological processes (i.e. dispersal of organisms, and spatial flows of 
material and energy) interact to determine the spatial and temporal organization of populations, 
communities, and ecosystem processes in a given landscape. This recently emerged theory 
integrates a more dynamic view of ecosystems into classical concepts of landscape ecology and 
acknowledges the role that regional processes play for the different organizational levels. This 
session welcomes contributions aiming at understanding the general effects local and regional 
processes to understand spatio-temporal dynamics of organisms, matter, and energy in both 
aquatic and terrestrial environments, and across them. It will include both theoretical and empirical 
studies on metapopulation and metacommunity ecology, considering different biodiversity facets 
(e.g., alpha, beta-diversity, genetic diversity), and on the dynamics of ecosystem processes and 
services at the landscape scale. It will also welcome presentations on applied aspects considering 
the interaction of local and regional scale processes for improving environmental and 
conservation management. 
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SS9 Oral communications  
Thursday 7th July, Room 3, 15:15h  

OC 210: Bird extinctions and introductions are causing taxonomic and functional 
homogenization in oceanic islands 
Filipa C. Soares1, Ana S. L. Rodrigues2, Pedro Cardoso3,Jorge M. Palmeirim1, Ricardo F. de Lima1,4  
(1) Centre for Ecology, Evolution and Environmental Changes (cE3c), Departamento de Biologia Animal, Faculdade de Ciências, Universidade de Lisboa, 1749-016 Lisboa, 

Portugal; (2) Centre d'Ecologie Fonctionnelle et Evolutive (CEFE), Université Montpellier, CNRS, EPHE, IRD, Montpellier, France; (3) Laboratory for Integrative Biodiversity 
Research (LIBRe), Finnish Museum of Natural History Luomus, University of Helsinki, Helsinki, Finland; (4) Associação Monte Pico, Monte Café, São Tomé, República 
Democrática de São Tomé e Príncipe  

 

Humans have been rapidly reshaping species assemblages through the loss and gain of species at multiple scales. 

Extinctions and introductions are non-random events known to decrease assemblage distinctiveness, contributing to 

taxonomic homogenization. However, it is not yet clear if they also promote functional homogenization. Here, we assess 

whether extinctions and introductions are leading to taxonomic and functional homogenization of oceanic island bird 

assemblages, focusing on 64 islands belonging to 11 archipelagos. We compare homogenization within and across 

archipelagos, investigating the separate effects of extinctions and introductions. Based on island species lists (extinct and 

extant, native and introduced) and on species traits, we use probabilistic hypervolumes in trait space to calculate functional 

beta-diversity before and after extinctions and introductions, within and across archipelagos. Both bird extinctions and 

introductions promoted taxonomic and functional homogenization on most oceanic islands, within and across 

archipelagos. Nevertheless, the degree of functional homogenization was greater than that of taxonomic homogenization. 

The separate effects of extinctions and introductions led overall to the taxonomic and functional homogenization of oceanic 

islands. However, the extinction of functionally similar species often promoted functional differentiation between many 

islands across archipelagos. The extinction-mediated differentiation was frequently offset by the homogenizing effect of 

introductions. Our results show that taxonomic assessments may underestimate functional homogenization of bird 

assemblages in oceanic islands and thus their vulnerability to ongoing global changes, highlighting the need to assess 

variations in taxonomic and functional beta-diversity to develop effective conservation strategies.  

 

 

Thursday 7th July, Room 3, 15:30h  
OC 211: Increasing salinity modulates the effect of regional dispersal processes and the 

contribution of allochthonous groups in the aquatic microbiome of ephemeral saline 
ponds 
Mateu Mene ́ndez-Serra1, Vicente J. Ontiveros2, Joan Ca ́liz1, Xavier Triado ́-Margarit1, David Alonso2 and Emilio O. 

Casamayor1 
(1) Integrative Freshwater Ecology Group, Centre of Advanced Studies of Blanes (CEAB), Spanish Research Council (CSIC); (2) Theoretical and Computational Ecology 
Group, Centre of Advanced Studies of Blanes (CEAB), Spanish Research Council (CSIC) 
 

Identifying the main drivers of community assembly remains an open fundamental question in ecology. Dispersal 

processes introduce randomness in community composition while selection for particular environments creates 

predictable assemblages. However, the interaction of selection and dispersal processes is still poorly understood. Here, 

we address this question in bacterial and microeukaryal communities inhabiting a highly dynamic system of ephemeral 

(hyper)-saline ponds, adopting an integrative perspective in which both inter-ponds dispersal processes and the 

contribution of sediment-derived organisms into the aquatic microbiome were considered. The combination of beta-

diversity decomposition methods and a novel temporal approach showed that increasing salinity reduced inter-ponds 

colonization success, limiting the potential effect of dispersal processes and driving therefore the transition from a 

stochastic to a deterministic assembly. Likewise, the contribution of allochthonous groups into the aquatic microbiome 

decreased as increasing salinity drove a transition from habitat generalists to specialists. Additionally, our results showed 

that water communities were strongly influenced by sediments which most likely acted as a “seed bank” during desiccation 
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stages, allowing water samples recolonization after ponds re-inundation. Overall, our results highlight the prominent role 

of increasing saline stress in modulating not only the effect of local selection but also the effect of regional dispersal 

processes.  

 
 

Thursday 7th July, Room 3, 15:45h  
OC 212: Legacy effects of hydrological connectivity on macroinvertebrate 
metacommunities in temporary streams. 
Fernández-Calero, J.M.1, Cunillera-Montcusí, D.1, Fortuño, P.1, Acosta, R.3, Cid, N.1,5, Argelich, R.2, Pölsterl, S.4, Bonada, 

N.1 & Cañedo-Argüelles, M.3 
(1) Freshwater Ecology, Hydrology and Management (FEHM), Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, Biology Faculty, 
Institut de Recerca de la Biodiversitat (IRBio). University of Barcelona (UB), Diagonal 643, 08028, Barcelona, Spain; (2) Freshwater Ecology, Hydrology and Management 
(FEHM), Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, Biology Faculty. University of Barcelona (UB), Diagonal 643, 08028, 
Barcelona, Spain; (3) Freshwater Ecology, Hydrology and Management (FEHM), Department of Evolutionary Biology, Ecology and Environmental Sciences. Section of Ecology, 

Biology Faculty, Institut de Recerca de l'Aigua (IdRA), University of Barcelona (UB), Diagonal 643, 08028, Barcelona, Spain; (4) Artificial Intelligence in Medical Imaging (AI-
Med), Department of Child and Adolescent Psychiatry, Ludwig-Maximilians-Universitat, Munich, Germany; (5) Institut de Recerca I Tecnologia Agroalimentàries (IRTA). Sant 
Carles de la Ràpita, Tarragona, Spain. 

 

Stream networks are connected through water flow, which favors dispersal and can determine the exchange of species 

between local communities (i.e., metacommunities). In some regions (e.g., the Mediterranean) stream flow is highly 

variable in time and space, creating dry stream sections that act as barriers to the dispersal of aquatic macroinvertebrates 

(especially for aquatic obligate taxa such as gastropods). However, the temporal dynamics of metacommunities in stream 

networks are still poorly understood, and we know very little about the legacy effects of changes in network connectivity 

during time (e.g., whether or not summer drying has effects on next spring communities). Here we used data from 30 

different places in 7 pristine temporary streams located in the northeast of Spain to assess the effect of antecedent 

hydrological connectivity on the assembly of aquatic macroinvertebrate metacommunities (sampled in spring, summer, 

autumn, and winter). We obtained information on presence/absence of superficial water with temperature data-loggers 

along 513 days and calculated the degree of spatiotemporal connectivity of each sampling site integrating different time 

windows (i.e., one day before sampling, two days before sampling, etc.). Then, we assessed which time window best 

explained metacommunity dynamics (i.e., community dissimilarity between sites). We hypothesized that the time window 

selection would differ between seasons (e.g., a short time window would be most important in autumn due to the 

importance of flash floods occurring during the rewetting) and between taxa (e.g., the community dissimilarity of 

invertebrates with short life cycles and good dispersal abilities would be best predicted by short time windows). Our results 

will provide a better understanding of the spatiotemporal dynamics of metacommunity assembly processes, especially in 

the face of more frequent and prolonged drying events due to climate change. 

 
 

Thursday 7th July, Room 3, 16:00h  
OC 213: The backbone of dispersal: Unfolding the interaction of landscape configuration 

and dispersal and how it shapes metacommunity diversity. 
David Cunillera-Montcusí1,2, Ana I. Borthagaray1, Irene Tornero2,3, Dani Boix2, Maria Antón- Pardo2,4, Xavier Quintana2, 

Stéphanie Gascón2, Matías Arim1 
(1) Departamento de Ecología y Gestión Ambiental, Centro Universitario Regional del Este (CURE), Universidad de la República, Tacuarembó s/n, Maldonado, Uruguay; (2) 
GRECO, Institute of Aquatic Ecology, University of Girona Girona, Spain; (3) Institute of Aquatic Ecology, Centre for Ecological Research, Budapest, Hungary; (4) Departamento 
de Biología y Geología, Física y Química Inorgánica, Universidad Rey Juan Carlos, Móstoles, Madrid, Spain 
 

Dispersal has mostly been regarded as one of the three axis shaping metacommunity assembly. However, landscape 

configuration (i.e. the arrangement of habitats in space) defines the canvas through which dispersal can occur.. While 

geographic isolation represents patch distances, its effect on community diversity emerges from the interaction with the 

species dispersal abilities. This interaction defines the effective metacommunity network and thus, drives its assembly, 
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acting as a main determinant of biodiversity at local and regional scales. In this work, we attempt to advance in the 

understanding of this interaction. We worked with six metacommunities conformed by water bodies (e.g. ponds, wetlands 

and pools) from which the spatial distribution was known. Using coalescent metacommunity models and null models that 

randomise landscape configuration, we advanced in the interplay between geographic isolation and species dispersal 

ability as determinants of communities alpha and beta diversity. Results consistently support a main role of landscape 

configuration, but only for those organisms with intermediate dispersal abilities. For organisms with extremely low or high 

dispersal abilities, the location of communities in the geographic isolation gradient does not influence local diversity 

because all communities are equally affected by the low or high incoming dispersal. However, for the ones with 

intermediate dispersal abilities, peripheric communities presented much lower richness and higher beta diversity than 

central communities. For these organisms, the non-random organisation of landscape configuration significantly defines 

their diversity. This result identifies the domain of action of metacommunity processes and landscape configuration as 

main determinants of biodiversity. An information that is essential for management practices, as it defines the scale and 

organisms at which any intervention can be effective. These results highlight that dispersal ability and landscape 

configuration should not be considered as separate assets as they are interrelated, influencing diversity dynamics at both 

regional and local scales. 

 

 
Thursday 7th July, Room 3, 17:00h  

OC 214: From meta-system theory to the sustainable management of rivers in the 
Anthropocene 
Cid N.1, 2, Erős T.3, Heino J.4, Singer G.5, Jähnig S.C.6,7, Cañedo-Argüelles M.8,9, Bonada N.8,9, Sarremejane R.2, Mykrä 

H.3, Sandin, L.10, Paloniemi R.11, Varumo L.11 and Datry T.2 
(1) IRTA, Marine and Continental Waters, La Ràpita, Spain; (2) INRAE, UR RiverLy, centre de Lyon-Villeurbanne, France; (3) Centre for Ecological Research, Balaton 
Limnological Institute, Tihany, Hungary; (4) Finnish Environment Institute (SYKE), Freshwater Centre, Finland; (5) Department of Ecology, University of Innsbruck, Austria; (6) 

Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB), Germany; (7) Geography Department, Faculty of Mathematics and Natural Sciences, Humboldt- Universität 
zu Berlin, Germany; (8) Freshwater Ecology, Hydrology and Management (FEHM) research group, Universitat de Barcelona (UB), Spain; (9) Institut de Recerca de la Biodiversitat 
(IRBio). Universitat de Barcelona (UB), Spain; (10) Norwegian Institute for Water Research (NIVA), Norway; (11) Finnish Environment Institute (SYKE), Environmental Policy 
Centre, Finland 

 

Rivers are hotspots of biodiversity and provide essential ecosystem functions and services but are heavily threatened 

globally. Our understanding on how rivers are organized across spatial scales has progressed considerably over the past 

decades, proving that regional-scale processes, such as the dispersal of organisms, and spatial flows of materials, are 

vital for preserving population, community and ecosystem dynamics. However, most existing river conservation, 

restoration and biomonitoring practices focus on local-scale approaches and measures, while such ecological processes 

occurring at the regional scale remain largely unconsidered. We propose a meta-system approach where regional 

processes acting at different levels of ecological organization – populations, communities and ecosystems – can be 

integrated into conventional conservation, restoration and biomonitoring of rivers. We recommend a series of 

measurements and indicators that could be assimilated into the implementation of relevant biodiversity and environmental 

policies. We highlight the need for alternative management strategies that can guide practitioners towards applying recent 

advances in ecology. This could contribute to preserve and restore river ecosystems and the ecosystem services they 

provide in the context of increasing alteration of river network connectivity worldwide.  

 

 
Thursday 7th July, Room 3, 17:15h  

OC 215: The impacts of phenotypic evolution for metacommunity diversity and structure 
Pantel, Jelena H. 
Ecological Modelling, Faculty of Biology, University of Duisburg-Essen, Universitätsstraße 5, 45141 Essen, Germany 
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Spatial connectivity and environmental variability can impact both the genetics of populations and the structure of 

communities. Researchers are increasingly able to identify the relative roles that spatial and environmental processes 

play in structuring metacommunities, but it is interesting to better understand the simultaneous impacts these processes 

have for phenotypic and genetic diversity. I developed a model to simulate the processes of growth, competition, and 

evolution in a spatially structured patchy landscape. I used model simulation experiments to explore how properties such 

as alpha and beta diversity are impacted by phenotypic evolution in resident species. I also applied a Hierarchical 

Modelling of Species Communities (HMSC) analysis to determine the relative importance of spatial, environmental, and 

evolutionary processes in driving variation in species abundances in the landscape. I found higher alpha and beta 

diversities in simulated metacommunities when adaptive evolution was possible, and also that the species diversity levels 

varied depending on the speed of adaptive evolution (modeled here by changing using trait heritability levels). However, 

as can be expected when so many processes are occurring simultaneously, the results can be complicated with numerous 

signals of driving variables. Visualizations and variance partitioning tools built into the HMSC framework were useful in 

isolating the relative importance of spatial, environmental, and evolutionary processes in structuring communities. The 

HMSC results also depend critically on data (simulated data in this instance) that might be difficult to monitor in real-time 

ecological experiments. I provide some additional results that can inform how data quality can impact the ability to identify 

signals of rapid evolution for metacommunity structure. 

 

 
Thursday 7th July, Room 3, 17:30h  

OC 216: Runoff water redistribution, a key process governing drylands response upon 
ongoing climate change 
Emilio Rodríguez-Caballero1, Borja Rodríguez-Lozano1, Adolfo Calvo-Cases2, Jeroen Schoorl3, Albert Solé4, Sonia 

Chamizo1 and Yolanda Cantón1 

(1)  University of Almería; (2) Universitat de València; (3) Wageningen University; (4) Estación Experimental de Zonas Áridas (EEZA, CSIC) 
 

Ecohydrological processes determining water availability control drylands functioning. For example, during most of the 

rainfall events, runoff is generated in open areas and redistributed to vegetation, thus increasing water and nutrients 

availability for plants and enhancing vegetation productivity and growth. Optimum spatial organization that ensures the 

proper redistribution of water and nutrients from open areas to vegetation, eventually lead to the formation of stable and 

resilient ecosystems able to withstand under the high stress levels that characterize most of the dryland’s regions all over 

the world. However, the influence of water redistribution processes on the response of drylands regions upon ongoing 

climate change has not been widely investigated. In this study we analyzed 3 years of NDVI obtained from Sentinel-2 

images in 14 areas dominated by one of the most representative ecosystems of the Mediterranean regions (steppes of 

M. tennnacisma) to evaluate the influence of water redistribution in the response of drylands vegetation to increased 

aridity. This information was combined with a new runoff connectivity index demonstrating that vegetation productivity 

improves, in a non-linear manner, as the water redistribution did. We also found that human influence negatively affects 

the response of vegetation to increased water redistribution as it alters vegetation spatial distribution and its capacity to 

retain water and other resources within the system. After that we used the complete dataset into a space for time 

substitution approach (SFT) to elucidate the future response of these ecosystems according to IPCC predictions and the 

relevance of water redistribution in this response, under different human pressure scenarios. The application of this model 

to future climatic predictions, demonstrated that predicted increase in aridity will decrease M. tennacissima NDVI values 

by the end of the century. This effect will be mitigated in areas of runoff accumulation. Under this scenario, an increase in 

human pressure, it is expected to lead to cascade of interrelated effects that modify not only the total vegetation cover but 

also the spatial structure of the ecosystems and their capacity to retain extra water provided by runoff generation, thus 

modifying the ecosystem resistance to increased aridity. 
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SS9 Posters 
Poster sessions - Rectory Hall  

Wednesday - Friday, 6th - 8th July  
10:00h-10:30h, 16:15h-17:00h  

 
P115: Altitude modulates taxonomic composition and diversity of zooplankton 

communities 
Camino Fernández-Aláez1, Margarita Fernández-Aláez1, Sofía Manzanal1 and Jorge García-Girón1,2 
(1) Ecology Research Unit, University of León, Campus de Vegazana, 24007 León, Spain; (2) Freshwater Centre, Finnish Environment Institute, PO Box 413, FI–90014 Oulu, 
Finland 
 

Ponds distributed along an altitudinal gradient experience regional microclimatic variations and concomitant changes in 

local habitat features. Elevational gradients are useful for predicting how global changes in climate may influence 

biological communities. The aim of this study was to illustrate the variability in zooplankton community composition and 

diversity in 78 ponds located in northwestern Spain along an elevational gradient (700-2100 m.a.s.l.). We also assessed 

the environmental mechanisms shaping community variability and taxonomic composition. Our study evidenced the 

existence of important differences in the taxonomic composition of the zooplankton communities between the mountain 

and plateau ponds. Almost half of the regional species pool was exclusive to each pond type. We found that hydrophyte 

cover and fish predation, as well as physical-chemical characteristics (i.e., conductivity and trophic state) triggered the 

organisation of zooplankton communities along the study altitudinal gradient. Littoral rotifers and microcrustaceans (e.g., 

Lecane spp., Chydorus sphaericus, Lepadella patella; Eucyclops serrulatus, Macrocyclops albidus) were dominant in the 

hydrophyte-dominated ponds located at lower altitudes , whereas pelagic species (e.g., Polyarthra sp., Asplanchna sp.) 

were more common in the mountainous counterparts that experience less hydrophyte development and more intense 

predatory pressure from fish. We also found strong imprints of agricultural impacts on community composition of plateau 

ponds, especially through an increase in mineralization and phosphorous, which favoured a set of eutrophic-tolerant 

species, such as Anuraeopsis fissa, Megacyclops viridis, Daphnia pulex or Polyarthra vulgaris. Both abundance and 

diversity decreased significantly with increasing altitude. Specifically, hydrophyte development, mean depth and 

chlorophyll a were identified as good predictors of zooplankton abundance in plateau ponds, whereas in ponds at higher 

altitude the model selected nitrogen concentration and conductivity. GLM models for diversity highlighted a positive effect 

of hydrophyte development and total phosphorus concentration in both pond types. In summary, our study demonstrates 

the role of altitude for zooplankton community composition and diversity. 
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SS10: Achieving land-based climate neutrality in 
agroecosystems 

 Thursday 7th July  
08:55h – 16:15h  

Room 5  
 
Organizers:  

- Sílvia Poblador (Plants and Ecosystems (PLECO), Biology Department, University of Antwerp, 
Universiteitsplein 1, 2610 Wilrijk, Belgium) 
- Stefania Mattana & Àngela Ribas (CSIC, Global Ecology CREAF- CSIC-UAB, Bellaterra, 
08193 Barcelona, Catalonia, Spain; CREAF, Cerdanyola del Valles, 08193 Barcelona, Catalonia, 
Spain 
- José Luis Vicente-Vicente (Leibniz Centre for Agricultural Landscape Research, Eberswalder 
Str. 84 15374 Müncheberg, Germany)  
 
Global warming is one of the most pressing environmental and societal issues that humanity 
faces. Following the new EU Soil Strategy for 2030, safe and scalable negative emission 
technologies (NETs) and related techniques, which actively remove CO2 from the atmosphere 

and ensure long-term carbon (C) sequestration, will be needed to achieve a rapid decarbonisation 
together with conventional mitigation agreements. Indeed, some of them are being incorporated 
as changes in agricultural and forestry management practices with the objective to reduce 
greenhouse gas (GHG) emissions by enhancing soil organic C sequestration and fostering other 
ecosystem services (e.g. soil health, fertility, and biodiversity). This includes practices such as 
biochar or silicates amendments, conservation tillage, sown diversity or poly cropping; many of 
them included already under the framework of agroecology and representing a shift in the 
paradigm in agroecosystems management. Modification of conventional agricultural and forestry 
practices, as well as moving towards a more sustainable ecosystems management, is a key 
opportunity to reduce the impact of humans to the environment without compromising food and 
soil security. This session aims to give a broad overview of the potential benefits of land-based 
NETs to deal with climate change. We welcome contributions investigating the effects of other 
practices aiming at sequestering organic C into the soil on managed and/or natural environments. 
In particular, we are interested in studies exploring the effectiveness of land-based NETs on C 
sequestration as well as their effects on other ecosystem services.  
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SS10 Oral communications  
Thursday 7th July, Room 5, 09:00h  

OC 217: Biochar as a Negative Emissions Technology in Mediterranean Agroecosystems 
Maria Luz Cayuela1, María Sánchez-García1, Raúl Castejón-del Pino1, Fernando Fornés2, Antonio Lidón3, Miguel Angel 

Sánchez-Monedero1 
(1) Departamento de Conservación de Suelos y Aguas y Manejo de Residuos Orgánicos. CEBAS-CSIC. 30100 Murcia, Spain; (2)  Instituto Agroforestal Mediterráneo, Universitat 

Politècnica de València, 46022 Valencia, Spain 3Instituto Universitario de Ingeniería del Agua y del Medio Ambiente, Universitat Politècnica de València, 46022 Valencia, Spain 
 

Negative emissions technologies (NETs) that remove carbon dioxide from the atmosphere have become a crucial strategy 

to meet the 1.5° goal of the COP21 Paris agreement. The need for NETs has triggered research for the most effective 

and easy-to-implement pathways for atmospheric carbon dioxide removal (CDR), with a focus on land-based CDR in the 

form of “afforestation & reforestation”, “bioenergy plus carbon capture and storage”, “soil carbon sequestration” or biochar. 

Soils constitute the largest reservoir of terrestrial C stocks, representing an important component of the global C cycle. 

Historically, agricultural soils have been a major source of CO2 to the armosphere. It is widely acknowledged that land 

management interventions aimed at refilling past carbon losses from agroecosystems can contribute to climate change 

mitigation and are likely to be more feasible and have more co-benefits than other proposed negative emission 

technologies. This is particularly relevant in Mediterranean soils with low and very low organic C (Corg) concentrations 

(e.g. in many soils in Mediterranean areas Corg is between 1-2%). However, soils are also an important source of 

greenhouse gases (GHGs), including methane (CH4) and nitrous oxide (N2O), with much higher global warming potential 

than CO2. A critical point arises from the fact that changes in soil organic C stocks feed back into the nitrogen cycle, which 

may increase soil N2O emissions and offset C sequestration climatic benefits. Trade-offs between C sequestration and 

non- CO2 GHG emissions are at the center of the current debate on the applicability of soil C sequestration as an efficient 

GHG mitigation strategy. Biochar is produced by pyrolizing biomass at relatively high temperatures (350-750 °C) in the 

absence of oxygen. The potential of biochar’s to mitigate climate-change lies primarily from its slower decomposition than 

the raw biomass from which it is generated, thus lowering the rate at which photosynthetically-fixed C is returned to the 

atmosphere. In addition, an important advantage of biochar for climate change mitigation is that, contrarily to other organic 

amendments, biochar decreases non-CO2 GHGs, particularly N2O, may have other co-benefits, particularly in degraded 

soils, and increases crop yields on average. These facts have pushed biochar into the spotlight of discussions on viable 

NETs. This work will explore the potential of biochar as NET under the specific conditions of Mediterranean climate areas.  

 

 
Thursday 7th July, Room 5, 09:30h  

OC 218: The combined effect of basalt and biochar amendments on potato and wheat 
production in an alkaline soil: increasing soil carbon sequestration while increasing 
yield? 
Sílvia Poblador, Arthur Vienne, Samuel Ijiehon, Erik Verbruggen, Sara Vicca 
Plants and Ecosystems (PLECO), Biology Department, University of Antwerp, Universiteitsplein 1, 2610 Wilrijk, Belgium 

 

In order to accomplish the Paris goal of limiting global warming to well below 2 degrees, carbon dioxide removal 

techniques (CDRs) which actively remove CO2 from the atmosphere and ensure long-term carbon (C) sequestration are 

urgently needed. The spread of ground silicate minerals (e.g. basalt, to promote C capture through enhanced weathering) 

and biochar (a C- rich material with high sorption capacity and high recalcitrance) on arable soils are two promising CDRs 

that can be associated with multiple co-benefits for crop production. Both CDRs can improve soil nutrient availability and 

soil water holding capacity, thereby increasing yield quality and quantity as well as enhancing soil C sequestration. In 

order to verify the potential co-benefits for crop production and soil biogeochemistry of both, silicates and biochar 

amendments, two different crops (potato -Solanum tuberosum- and wheat -Trictum aestivum) were grown in 40 

mesocosms (N=20 for each crop) in alkaline soil (pH ~7.5), using the following 4 treatments: no amendment, basalt 
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amendment (50 tones ha-1), biochar amendment (20 tones ha-1), and the combination of both. During the experiment 

(~120 and 210 days, for potato and wheat experiments, respectively) leachates and soil pore water were collected and 

analysed for pH and various elements, including weathering products such as Mg and Ca. At the end of the experiment, 

above- and belowground biomass and nutrient concentrations were quantified for each mesocosm. Soil samples were 

also analysed for specific weathering products. Basalt weathering slightly increased potato production, while the 

interaction effect with biochar seemed to reduce the crop benefit. Contrary, both silicates and biochar decreased wheat 

grain production. Soil analyses indicated increased availability of basalt weathering products (i.e. Mg, Ca, K), while biochar 

effects on soil concentrations of these elements was negligible. Similarly, basalt addition increased the concentrations of 

Mg, Si and P in potato plants, and Si, Ca and K concentrations in wheat plants. The interaction with biochar depended on 

the biomass compartment analysed: being positive (higher Si content on potatoes and wheat stems), not statistically 

significant, or negative (lower P content of the leaves). Although availability of some soil metals (i.e. Al and Ni) was affected 

by basalt and/or biochar amendments, these effects were not reflected in plant biomass. Soil inorganic C sequestration 

due to silicate amendments was estimated at 12.4 and 4.5 ton CO2/ha for the potato and wheat experiment, respectively. 

Interestingly, for both crops, the interaction with biochar amendment increased the amount of soil inorganic C. Overall, 

our results showed a positive effect of basalt and biochar amendments on soil C sequestration. Yet, the co-benefits for 

potato and wheat grain differed, suggesting that the side effects of these two CDR might not only depend on type of soil 

but also on the crop it is grown there.  

 
 

Thursday 7th July, Room 5, 09:45h  
OC 219: Gasifier biochar long term effect on N cycling genes and GHGs emission in 
Mediterranean agroecosystem 
Stefania Mattana1,2, Alba Llovet3, Juan Chin- Pampillo4, Claudio Mondini5, Josep Maria Alcañiz2,6, Xavier Domene2,6 

and Ángela Ribas2,6 
(1) CSIC, Global Ecology CREAF- CSIC-UAB, Cerdanyola del Valles, Barcelona, 08193, Catalonia, Spain; (2) CREAF. Edifici C, Campus Universitat Autònoma de Barcelona, 
08193, Cerdanyola del Vallès (Barcelona, Spain); (3) Laboratory of Functional Ecology and Global Change (ECOFUN), Forest Science and Technology Centre of Catalonia 
(CTFC). C/ de Sant Llorenç, 0, 25280 Solsona, Lleida, Spain; (4) Centro de Investigación en Contaminación Ambiental (CICA), Universidad de Costa Rica (UCR), San José, 

Costa Rica; (5) CREA Research Centre for Viticulture and Enology, Via Trieste 23, 34170 Gorizia, Italy; (6) Universitat Autònoma de Barcelona, Cerdanyola del Vallès 08193, 
Spain 
 

The use of biochar as soil amendment has been proposed as a solution to current environmental problems such as climate 

change, the development of clean energy sources, waste management policies and soil quality improvement. Biochar 

amendment causes important changes in acidic soil by increasing soil nutrient cycles and crop production, although 

comparable effects in alkaline soils are variable. Moreover, biochar application is a promising solution for enhancing the 

efficiency of N use and for reducing N losses by leaching and N2O emissions. Pine gasification biochar was tested as soil 

amendment during 6 years in Mediterranean barley crop field trial, applied at 12 and 50 t ha-1. The effects on N2O, CH4 
and CO2 emission rates were studied during the last year of the experiment. We assessed also the seasonal dynamics 

of the abundance and activity of microbial genes involved in N cycle: nifH, amoA, nxrB, nirK and nosZ; soil nutrients and 

catabolic potential by MicroRespTM. We found that biochar cause shift in the activity of microbial genes involved in 

nitrification and denitrification and in the microbial catabolic profile. For that regard GHGs emission, biochar addition did 

not have significant effect on CO2 equivalent emissions (carbon dioxide plus nitrous oxide and methane), but the system 

shifted from being a sink at the 12 t ha-1 treatment to a net source of methane at the 50 t ha-1 treatment.  
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Thursday 7th July, Room 5, 10:30h  
OC 220: Implications of environmental-agronomic relationships to promote carbon 
sequestration in coastal rice fields. The Ebro Delta as a case study. 
María Belenguer-Manzanedo1, 2, Carles Alcaraz1, Carlos Rochera2, Maite Martínez-Eixarch1 & Antonio Camacho2 
(1) IRTA Institute of Agrifood Research and Technology, Marine and Continental Waters. Ctra. Poble Nou, km. 5.5, E-43540 La Ràpita; (2) Cavanilles Institute for Biodiversity 

and Evolutionary Biology, University of Valencia, E-46980 Paterna. 
 

Rice fields have great potential for soil carbon sequestration, but also a high capacity for methane emissions. The flooding 

conditions used for its cultivation and the return of straw are recommended agronomic practices (AP) to promote soil 

organic carbon (SOC) accumulation. However, the carbon sequestration capacity of soils is mainly determined by its 

physical- chemical characteristics and the quality of organic matter (SOM) which mediates SOC stabilization mechanisms. 

The land use for agriculture has been associated with large SOC losses due to the disturbance of soils and of the SOC 

stabilization processes. Currently, AP are proposed as effective tools in promoting C sequestration, but heterogeneous 

soil physical-chemical properties can compromise their efficiency. Thus, efficient management for C sequestration 

depends on a detailed knowledge of soil conditions in relation to C stabilization in each agrosystem. Consequently, AP 

should be adjusted to soil conditions to promote sequestration or prevent SOC release. In the Ebro Delta, land use change 

from natural wetlands to rice fields mainly occurred at the beginning of the 20th century. Despite tillage, which has 
homogenized several soil properties related to the former natural ecosystems, some characteristics, such as soil texture, 

still prevail as a legacy of the former natural systems (e.g. sandy rice fields associated with coastal marshes or lagoons, 

and more clayey soils in the fields in meadows and near riverbanks). Thus, in order to identify factors related to SOC 

stabilization in rice fields of the Ebro Delta, the optical properties of SOM, which provide information on its origin and 

degradation status, and the relationship with soil physical-chemical properties, were analyzed. Results revealed that AP 

and soil properties were related to the quality and quantity of SOM in the soil profile. Regarding AP, in the Ebro Delta rice 

fields, post-harvest management combines winter flooding and incorporation of straw, which favor SOC sequestration 

and support waterfowl. However, previous field studies indicate that this management promote methane emissions, 

counteracting the benefits of SOC sequestration. Conversely, when avoiding winter flooding, the crop acted as a mitigator 

of global warming without compromising SOC sequestration. These studies are presented to exemplify that despite the 

observed benefits of some AP to promote SOC accumulation, decision making should be supported by site-specific 

perspective given the dependence of SOC sequestration on both soil physical-chemical characteristics, quantity and 

quality of SOM. This work was partly supported by project CLIMAWET-CONS (PID2019-104742RB- I00) and operative 

team “CARBOCERT”, funded by Agencia Estatal de Investigacio ́n and the Ministerio de Ciencia e Innovacio ́n (Gobierno 

de Espanã). M-BM is funded by predoctoral contract by FPI-INIA (CPD2016- 0059).  

 

 
Thursday 7th July, Room 5, 10:45 h  

OC 221: Regenerative viticulture as a tool for climate mitigation, soil fertility recovery and 
soil biodiversity preservation 
Pilar Andrés1, Enrique Doblas1, Stefania Mattana1, Francesc Font2 
(1) CREAF. Edifici C, Campus Universitat Autònoma de Barcelona, 08193, Cerdanyola del Vallès (Barcelona, Spain); (2) Agroassessor, Farm Managers. c/ Requesens 5, 17491 
– Peralada (Girona, Spain) *Corresponding author p.andres@creaf.uab.cat 

 

Regenerative agriculture is among the management schemes recommended in the EU Common Agricultural Policy to 

help achieving the climate neutrality goals adopted by the Green Deal. Regenerative agriculture combines a number of 

practices that contribute to regenerate soil health, to increase water infiltration and retention, and to enhance 

agroecosystem biodiversity and resilience while increasing soil carbon stocks. We show here the results of an intensive 

monitoring of soil physical, chemical and biological characteristics in two neighboring and totally comparable (in terms of 

geological substrate, topography, soil type, climate and land use history) vineyards managed under contrasting strategies. 

In both cases, vines are 30-year-old. One vineyard has always been intensively managed while, in the other, regenerative 
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management was implemented in 2015. We sampled the soil along the vine rows, in points equidistant from two vine 

trees, with cylindrical soil borers 5 cm in diameter and 15 m long. We analyzed the samples for their main chemical and 

physical characteristics by standard soil methods. We evaluated the size of labile and recalcitrant soil C pools by long-

lasting incubation and analysis of evolved CO2. We calculated fungal and bacterial biomasses by counting fungal hyphae 

and bacterial cells under epifluorescence microscopy. We incubated soil subsamples to estimate the abundance of 

flagellates, amoeba and ciliates. We extracted nematodes from soil in wet funnels, and microarthropods in dry Berlese 

funnels, before sorting them into trophic functional groups for counting. A couple of synthetic low-cost methods were 

tested for their sensitiveness to changes in soil microbial catabolic profile (Microrresp test) and in soil capacity to 

decompose plant residues (tea bag test). Four years of regenerative treatment have resulted in more than doubling soil 

organic carbon content, and in decreasing soil compaction. However, the most spectacular effects are observed in almost 

all components of the soil food web, with values significantly higher in the regenerative than in the intensive vineyard. We 

present our results and a discussion about the most promising indicators for possible inclusion in result- based monitoring 

protocols oriented to evaluate the environmental effectiveness of agricultural practices.  

 
 

Thursday 7th July, Room 5, 11:15 h  
OC 222: Sown forage mixtures for sustainable agroecosystems in the Mediterranean area 
(SUSFORAGE) A step forward in the development of polycropping-livestock livestock 
systems  
Mercedes Ibañez1,2, Angela Ribas3,4, Stefania Mattana3,5, Alba Llovet2,4, Rodrigue Elbalaa6, Katja Klumpp7, Abdoul 

Rjoub8, Liliane Ruess9, Tomaž Žnidaršič10, Maria Teresa Sebastià1,2 
(1) GAMES Group, Dept. HBJ, ETSEA, University of Lleida (UdL), Av. Alcalde Rovira Roure, 191, 25198, Lleida, Spain; (2) Laboratory of Functional Ecology and Global Change 
(ECOFUN), Forest Science and Technology Centre of Catalonia (CTFC), Ctra. de Sant Llorenç de Morunys, km 2, 25280, Solsona, Lleida, Spain; (3) Centre for Ecological 

Research and Forestry Applications (CREAF), 08193 Bellaterra, Spain; (4) Departamento de Biología Animal, de Biología Vegetal y de Ecología (BABVE), Edificio C, Universitat 
Autònoma de Barcelona, 08193 Bellaterra, Spain; (5) CSIC, Global Ecology CREAF- CSIC-UAB, Cerdanyola del Valles, Barcelona, 08193, Catalonia, Spain; (6) Department of 
Agricultural Engineering Technology, Issam Fares Faculty of Technology, University of Balamand, Beino Akkar Campus, G5V2+WF3, Beino, Líbano; (7) Université Clermont 

Auvergne, French National Institute for Agriculture, Food, and Environment (INRAE), VetAgro Sup, UMR Ecosystème Prairial, Clermont-Ferrand, France; (8) Jordan University 
of Science and Technology, Computer Engineering Department, Irbid 22110, P. O. Box 3030, Jordan; (9) Institute of Biology, Ecology Group, Humboldt-Universität zu Berlin, 
Philippstraße 13, 10115, Berlin, Germany; (10) Agricultural Institute of Slovenia, Hacquetova ulica 17, SI-1000, Ljubljana, Slovenia 
 

The SUSFORAGE project emerges from the interest in sustainable agriculture in the Mediterranean, within which sown 

forage mixtures are fundamental. Several initiatives have investigated the role of sown diversity and forage mixtures on 

the provisioning of ecosystem services. Some benchmark studies are those conducted by Tilman in the United States (in 

ex.Tilman et al., 1997, 2001), the BIODEPTH project in Europe (Hector et al., 1999), and the Agrodiversity experiment at 

an international scale (Kirwan et al., 2014). These studies have reported the role of sown diversity as driver of several 

agronomic and environmental benefits, and opened a whole research line with enormous applications for sustainable 

management of agroecosystems. However, the effects of sown diversity have been generally assessed on systems that 

were only mown, while the combination of sown plant diversity with direct grazing has been barely addressed; even though 

that is a common management practice in grassland ecosystems. Also, very few studies have included locations in the 

Mediterranean area, where water restrictions are a threat. To this regard, the overall objective of the SUSFORAGE project 

is to determine technical and socioeconomic opportunities and barriers on the transition from monocultures to diverse 

sown forage crops in mixed cut-grazed (polycropping- livestock) sustainable farming systems across a wide range of 

climates, from moist to arid, to develop locally-adapted performance models under climate change conditions in the 

Mediterranean. Specifically: (i) assessing the delivering of goods and services of polycropping-livestock systems, 

including yield, nutritious feed, soil diversity and fertility, water use efficiency, pest regulation, climate change mitigation, 

and crop stability and resilience; (ii) developing mathematical models to determine the best regionally-adapted 

composition and proportion of sown species; (iii) identifying technical and socioeconomic opportunities and barriers to the 

establishment of polycropping-livestock systems; and (iv) designing sustainable polycropping- livestock systems to 

increase farming competitiveness and understanding the effects of grazing on goods and services’ provisioning by sown 

forage mixtures. For that purpose, five experimental sites have been successfully stablished across the Mediterranean 
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basin (Spain, France, Slovenia, Lebanon and Jordan). The experimental sites have been sown with combinations of nine 

species of three plant functional types: grasses, legume forbs and non-legume forbs, resulting on 40 different 

combinations. Grazing and non-grazing will be applied as treatment. The project started in late 2021 and preliminary 

results will come very soon. The aim of the current presentation is to review the current state of the art of polycropping-

livestock systems and present the SUSFORAGE project in detail.  

 
 

Thursday 7th July, Room 5, 15:15 h  

OC 223: Optimizing crop diversification to mitigate climate change in rainfed and 
irrigated perennial cropping systems under semiarid Mediterranean conditions 
María Almagro1, Paula Re2, Elvira Díaz-Pereira1, Carolina Boix-Fayos1, Raúl Zornoza3, Virginia Sánchez-Navarro3, 

María Martínez-Mena1 
(1) Soil and Water Conservation Research Group, Centro de Edafología y Biología Aplicada del Segura, CEBAS-CSIC. Campus Universitario de Espinardo, 30100 Murcia, 
Spain; (2) Facultad de Agronomía, Universidad de Buenos Aires, Argentina; (3) Department of Agricultural Engineering, Universidad Politécnica de Cartagena, Cartagena, 
Spain. 
 

Soils play a very important role in the global carbon cycle and are crucial to combat climate change. Crop diversification 

is a promising sustainable land management strategy to mitigate climate change through soil carbon sequestration while 

ensuring food security. Here, we assess the potential of different crop diversification practices under rainfed and irrigated 

conditions for soil carbon sequestration and stabilization. The study was conducted in two nearby perennial monocrop 

systems: (i) a low input rainfed almond (Prunus dulcis Mill.) orchard in which tillage operations are performed twice a year 

to control weeds; and (ii) an irrigated mandarin (Citrus reticulata Blanco) orchard in which tillage operations are performed 

between four and five times a year and herbicides are applied to control weeds. The rainfed almond trees were inter-

cropped with caper or with winter thyme. The irrigated mandarin trees were inter-cropped annually with a mixture of barley 

and vetch followed by fava bean or with a 3-year crop rotation cycle including vetch/barley and fava bean, pursiane, and 

cowpea. After three years, the organic carbon (OC) content in bulk soil and different size aggregates together with OC 

mineralization rates were estimated at 0-10 and 10-30 cm depth in each crop diversification practice. Our results show 

that the effects of crop diversification on SOC sequestration and stabilization differed among crop diversification practices 

and management conditions. Under rainfed conditions, the combination of site preparation before planting the secondary 

crop, changes in soil management (i.e., tillage cessation) and the presence of the secondary crop did not affect OC 

mineralization rates at any soil depth. However, increments in SOC at the surface layer were found in almonds inter-

cropped with winter thyme. Under irrigated conditions, significant differences in OC mineralization rates among crop 

management treatments were found at 0-10 cm and 10-30 cm depth. Namely, citrus trees inter-cropped with a 3-year 

crop rotation showed the highest OC mineralization rates, followed by the monocrop, while citrus trees inter-cropped with 

barley/vetch and fava showed the lowest OC mineralization rates. Our results highlight the potential of inter-cropping 

rainfed woody crops with perennials for climate change mitigation through soil carbon sequestration. In irrigated woody 

crops, inter-cropping with simpler crop rotation schemes to reduce the frequency of both tillage and planting operations 

seems to be more appropriate in terms of carbon sequestration efficiency.  
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Thursday 7th July, Room 5, 15:30 h  
OC 224: Towards eco-efficiency of beef production in Portuguese Montado agri-forestry 
systems 
Tiago G. Morais1, Manuel P. Santos1, Nuno R. Rodrigues2, Lúcia Barão3, Tiago Domingos1, Ricardo F. M. Teixeira1 
(1) MARETEC—Marine, Environment and Technology Centre, Universidade de Lisboa; (2) Terraprima – Serviços Ambientais Lda.; (3) CE3C, Faculdade de Ciências da 

Universidade de Lisboa 
 

In Alentejo, Montado agri-forestry systems (low-density cork or holm oak forest in association with pasture) are commonly 

used for pasture-based beef production. Pasture-based beef cattle production uses grass for animal feed and requires 

less concentrate, reducing emissions due to production and transportation and also increasing the farm’s self-sufficiency. 

Grass or grass/legume-based systems use marginal land for grazing, accelerate nutrient recycling, and can sequester 

carbon (C) in soils, which in most typical cases reduces environmental impacts. However, some pasture-based feed 

systems can nevertheless have higher GHG emissions per unit of meat than intensive production systems, based on full 

confinement after weaning, due to a lower growth rate of young bulls and heifers . Here, we assessed the effect of age at 

slaughter on the carbon (C) and nitrogen (N) balances of the typical extensive beef cattle production system in Alentejo, 

Portugal. We used average regional data for two pasture systems: semi-natural pastures (SNP – grass system) and sown 

biodiverse permanent pastures rich in legumes (SBP – grass-legumes system). We studied potential ages at slaughter 

between 9 and 18 months. We assumed that during the first 12 months calves may remain in the pasture (with roughage 

supplementation). After 12 months, calves are confined and fattened using a mix of silage and concentrate feed. We used 

an extended version of the C and N mass-balance pasture model ‘BalSim’ that includes C and N flows during confinement 

and also a whole- system economic balance. Results show that N self-sufficiency is about 90% for SBP and 5% for SNP, 

and herbage consumption is 80% and 40% for SBP and SNP, respectively. The weight of feed costs on total costs is in 

the ranges of 29%-51% in SBP 54-65% in SBP. The minimum possible greenhouse gas (GHG) emissions are 17 kg 

CO2e/kg live weight when the calf is raised in SBP, supplemented with a feed consisting mostly of maize silage and 

slaughtered at 13 months of age. Any level of high-concentrate feed supplementation always decreases eco-efficiency. 

After 12 months, farmer income increases because feed costs are lower than the revenue of the marginal weight gain 

during confinement. However, environmental performance decreases more than proportionally, due to concentrated feed 

production and manure management emissions.  

 

 

Thursday 7th July, Room 5, 15:45 h  
OC 225: Recarbonizing Mediterranean Soils: Cover crops, Organic Amendments and 
Combined Management Practices in Woody Crops 
Jose ́Luis Vicente-Vicente 

Leibniz Centre for Agricultural Landscape Research (ZALF), Eberswalder Str. 84, 15374 Müncheberg  
 

This contribution summarizes the main results from a meta-analysis that was part of the Technical Manual of 

Recommended Management Practices of the FAO published in 2021. The aim of the study was to estimate the carbon 

sequestration rate in soils of woody crops under Mediterranean conditions by comparing the conventional management 

with the sustainable management. A meta-analysis including 51 references and 144 comparisons was carried out. The 

conventional management usually involves frequent tillage, or reduced tillage combined with the application of pre- and 

post-emergence herbicides. The sustainable management can be either allowing the growth of a plant cover (natural or 

seeded), applying an organic amendment (e.g. compost, manure, crop residues, sewage sludge) or a combination of both 

(plant cover and organic amendment). The study considers three different typical Mediterranean woody crops: olive 

orchards, vineyards and almond orchards. It also takes into account the duration of the study and the different 

Mediterranean sub-climates. Apart from the results of the meta-analysis, the contribution to the FAO technical manual 

mentions other ecosystem services and disservices, as soil threats, impacts on harvest, or adaptation to climate change. 
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The contribution ends with a brief analysis of the potential barriers for the adoption of the sustainable management 

practices in Mediterranean woody crops, which are mainly socio-economic and institutional.  
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P116: Can biochar contribute to inorganic C sequestration? Interactions between organic 
and inorganic C pools in carbonate-rich soils 
María Sánchez-García, Miguel Ángel Sánchez-Monedero, María Luz Cayuela 
Department of Soil and Water Conservation and Waste Management. CEBAS-CSIC. Campus Universitario de Espinardo, Murcia (Spain) 
 

A drastic cease of fossil fuels burning is necessary but not enough to avoid a temperature increase above the 1.5 ̊C (or 

even 2ºC) limit accorded in the COP21 Paris Agreement. A mitigation strategy to decrease the atmosphere CO2 content 

consists in increasing soil C stocks (i.e., 4 per 1000 initiative). Arid and semiarid   soils occupy around one third of the 

cultivated land worldwide, but only contain a small quantity of global soil organic C.  However, increasing C stocks in these 

agroecosystems is challenged by their intense C mineralization rates and high erosion risk. Consequently, these soils 

require high organic matter inputs to maintain and further increase their C content. Furthermore, their usual low nutrient 

content sets stoichiometric equilibrium at low C concentration levels. Biochar amendments have the potential of increasing 

their C sink capacity by adding high-stable aromatic C to the recalcitrant fraction of the soil organic C pool. Most studies 

on soil C sequestration has focused on delaying the soil fast turnover of organic C. Meanwhile, soil inorganic C 

sequestration has been mainly disregarded because of its slow turnover rate. However, arid and semi- arid lands, where 

inorganic C content can be 10-17 times more abundant than organic C, have a great potential of inorganic carbon 

sequestration through the formation of secondary carbonates (also called pedogenic carbonates). Moreover, the long-

term geological C cycle is linked with the fast-biotic C cycle, which may mislead estimations of the soil C sequestration or 

priming effects. For example, biotic processes such as respiration or low-weight C compound excretions affect the rate of 

secondary carbonates formation through the alteration of CO2 partial pressure and soil pH. A laboratory soil incubation 

with 13C labelled compounds was stablished to study the impact of biochar amendment on organic and inorganic soil C 

pools. Common compounds of the rhizosphere environment -glucose, acetic acid and proline- were added to a carbonate-

rich soil. Solutions also contained nitrogen and phosphorus to provide a ratio of C:N:P of 10:1:1 and avoid nutrient 

limitation. Laboratory-controlled conditions were maintained for 36 days at 25 ̊C, and WPFS ranged between 40-70%. 

The same rate of labile C was added in three times, which resulted in three similar CO2 emission peaks. The source of 

the labile C was the main factor affecting CO2 emissions as well as the inorganic C content in soil solution. Biochar 

enhanced dissolved inorganic C with glucose but caused the contrary or no effect with acetic acid or proline, respectively. 

Our preliminary results show that a fraction of the organic added C was incorporated to the inorganic soil C pool through 

microbial respiration. 

 

 
P117: Links between plant sown diversity and water and nutrient use efficiency in a 
Mediterranean grassland 
Llovet A.1,2, Llurba R. 1,3, Aljazairi, S.1, Ibañez M.1,3, Sebastià M.T.1,3, Ribas A.1,2,4 
(1) Group ECOFUN, Forest Sciences Centre of Catalonia (CTFC). Ctra. Sant Llorenç de Morunys, km 2, 25280 Solsona, Spain; (2) BABVE, Edifici C, Universitat Autònoma de 
Barcelona, 08193 Bellaterra, Spain; (3) Group GAMES, Dept. HBJ, ETSEA, University of Lleida, 25198 Lleida, Spain; (4)  CREAF, Cerdanyola del Valles 08193, Catalonia, 

Spain 
 

Grasslands under Mediterranean climate are expected to be especially vulnerable to climate change, as they are forced 

to cope with increased temperatures and precipitation deficit. In this context sown diversity emerges as a valuable strategy 

to gain resilience and adaptability. Namely, sown diversity effects could positively impact water and nutrient use efficiency, 

which could, in turn, be regarded as strategies for climate change mitigation and sustainable management. In order to 

test the effects of diversity on sward ecosystem functioning we manipulated the diversity of 3 forage species; a grass 
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(Festuca arundinacea Schreb.), a legume (Medicago sativa L.), and a non-legume forb (Cichorium intybus L.), in a semi-

arid irrigated agricultural area in Catalonia. Species were sown following a simplex design (Kirwan et al., 2007; 2009), 

yielding a total of 42 experimental plots. Specifically, we tested monocultures and mixtures including swards dominated 

by each of the sown species (80% sown proportion) and a centroid with an equal proportion of each. Water and nutrient 

use efficiency were evaluated using isotopic proxies, i.e., carbon (δ13C) and nitrogen (δ15N) isotopic signatures in plant 

material, respectively. Nutrient cycling monitoring was completed by means of bromatological analysis whereas the 

biomass production function was also assessed for being highly intertwined with nutrient and water use efficiency. All 

variables were monitored over a 3 years period, whilst biomass production had an extra year of sampling. In general 

terms, all variables benefited from plant species interactions, especially in more even mixtures. Concerning water-use 

efficiency δ13C values tended to decrease in mixtures, indicating a lower degree of hydric stress. With respect to nutrient 

cycling, the interaction between legumes and non-legumes increased the N proportion derived from atmospheric fixation, 

as suggested by a δ15N decrease in mixtures. Accordingly, the bromatological analysis revealed a higher N export due 

to diversity effects. Finally, and despite seasonal fluctuations, biomass production was also positively related to sown 

diversity. Although substitution effects involving Medicago sativa were important at some samplings, our results point to 

complementarity-driven mechanisms, such as niche differentiation or facilitation, as key components to explain the links 

between plant diversity and water and nutrient use efficiency. Thereby, diversifying forage-based systems could 

significantly contribute to attenuating climate change effects, while improving ecosystem productivity and resilience.  

Keywords: forage mixtures; diversity effects; water-use efficiency; nutrient use efficiency  

 
 
P118: Effects of management on early-stage organic matter decomposition and 
stabilization in organic agroecosystems 
Alejandro Pe ́rez-Ferrer1, Joan Romanya2̀, Jose ́ M. Blanco-Moreno1  
(1) Dpt. Biologia Evolutiva, Ecologia i Ciències Ambientals (Botànica i Micologia) & Institut de Recerca de la Biodiversitat (IRBio), Universitat de Barcelona; (2) Dpt. Biologia, 
Sanitat i Medi Ambient, Universitat de Barcelona  
 

Soil disturbance, in particular tillage operations in farming systems, causes soil organic matter (SOM) loss and, 

consequently, produces carbon emissions to the atmosphere, contributing to climate change. Soil carbon emissions in 

agroecosystems are driven by the balance between primary production, organic inputs and respiration, much of which is 

derived from decomposition of plant litter and SOM. SOM plays a key role in organic farming due to its contribution to soil 

structure, crop nutrition and its interplay with microbial communities. Agricultural practices that increase crop biomass, 

such as organic fertilization and green manures, or that reduce SOM degradation, such as reduced soil disturbance, have 

been suggested as effective means for C sequestration in agricultural soils and, thus, for mitigating climate change and 

maintaining soil fertility for sustainable production. Decomposition and stabilization of organic sources of contrasted 

qualities may depend on microbial activity and diversity and may be affected by soil environmental conditions. Various 

agricultural practices related to conservation agriculture, such as the reduction of the intensity of plowing (or its 

suppression) and the implementation of cover crops, have been proposed to preserve the fertility of agricultural soils, 

through of the preservation of its structure and the improvement in the recycling of nutrients. The aim of this study was 

thus to determine the effects of management practices on soil microbial community function, through the evaluation of the 

ability of agricultural soils to decompose and stabilize SOM. To achieve this, we performed a litterbag experiment using 

the Tea Bag Index method (Keuskamp et al., 2013), and we evaluated the relationship between stabilization and 

decomposition of tea materials (green tea and rooibos) with some soil parameters (depth, bulk density) and microbial 

biomass (carbon and nitrogen). Our results showed that fertilization was the most effective way to build up soil organic 

matter reserve (increased stabilization), through stimulation of microbial community functioning (also increased 

decomposition rate). Reduced tillage had also positive effects in microbial biomass and SOM contents, particularly in 

unfertilized plots; conversely, our results indicate that the combination of conventional plowing in plots without fertilization 

is the situation least favorable to preserve the stabilization of organic matter. However, the effect of including green 
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manures in the crop rotation was very low. Adding organic matter and reducing tillage can be a good way to increase 

SOC sequestration in Mediterranean rainfed fields, and thus mitigate climate change and sustain crop production.  

 

 
P119: The influence of wheat cultivar mixture on aphid and weed control along a nitrogen 
shortage and weed abundance gradient 
Alba Tous Fandos, Jose Manuel Blanco Moreno, Lourdes Chamorro Lorenzo, Xavier Sans Serra  
Department of Evolutionary Biology, Ecology and Environmental Sciences, University of Barcelona, Barcelona, Spain.  

 

Wheat cultivar mixture (MIX) is claimed to enhance regulating services such as aphid and weed control while preserving 

biodiversity. Wheat-aphid and wheat-weed interactions are influenced by nutrient availability and weed abundance both 

of which are closely related to fertilization and soil management. In a long-term experiment, we assessed the performance 

of MIX in aphid and weed control over a gradient of nitrogen shortage and weed abundance caused by a combination of 

conventional and reduced tillage, and the presence and absence of fertilization This study was performed in 2018-2019 

and 2020-21 in the Rural Area of Gallecs (Barcelona). The experimental design was a strip-split-block with three factors: 

tillage system (mouldboard vs. chisel), fertilization (composted farmyard manure vs. no-fertilizer) and crop type (Florence 

Aurora (FA), Xeixa (XE) and Forment (FO) sole crop vs. MIX) MIX sowing ratio was 6:2:2, being FA the most abundant. 

There were 32 6x13m plots in all. Aphids per tiller were counted in ten tillers randomly selected during three samplings 

between March- May. MIX sampling followed the sowing ratio. Weed abundance was assessed by hand-harvesting weeds 

in two randomly distributed 0.25m2 quadrats each subplot at harvest time (g m-2). The results show that FA is more 

susceptible to aphids than other cultivars (P<0.01) and MIX significantly reduces aphid abundance and aphids per FA 

tiller (P<0.01). Wheat-aphid interaction was constant over the gradient. Additionally, MIX improved weed control in high 

weed abundance conditions (P<0.05). It is concluded that wheat cultivar mixture provides a strategy for assuring aphid 

and weed control in a competitive scenario such as high weed abundance and nitrogen shortage common in organic 

agriculture.  
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SS11: Pollination ecology 
 Friday 8th July  

08:55h – 11:30h  
Auditorium 

 
Organizers:  

Sílvia Castro & João Loureiro (Centre for Functional Ecology, Department of Life 

Sciences, University of Coimbra, Calçada Martim de Freitas, 3000-456 Coimbra, 

Portugal)  

 
Pollination is a critical event in the sexual reproduction and life cycle of flowering plants, and its 
study is fundamental to understand gene flow and genetic recombination, with impacts in the 
development of seeds. Pollination ecology is the study pollen grains movement from an anther to 
the stigma through understanding the interactions between plants and pollination vectors and 
their relation to the prevailing habitat. Also, pollination, is a very important ecosystem service, 
with about 90% of all flowering plants requiring biotic vectors to reproduce, and 75% of the world’s 
crops producing fruits and seeds for human consumption depending, at least in part, on pollinators 
for sustained production, yield and quality. Considering the impacts of anthropogenic drivers, 

including habitat loss and fragmentation, agrochemicals, pathogens, alien species, climate 
change and the interactions between them, to study how these drivers impact pollination, 
pollinators and its interactions with the environment is uttermost importance, and will be the focus 
of this special session. 
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SS11 Oral communications  
Friday 8th July, Auditorium, 09:00h  

OC 233: Ziziphus lotus: the cornerstone of summer plant-pollinator networks in Iberian 
semiarid habitats 
Ana González-Robles1,2, Antonio J. Pérez3, Domingo Cano1,2, Francisco Valera3, Rubén Tarifa1,3 and Pedro J. Rey1,2 
(1) Department of Biología Animal, Biología Vegetal y Ecología, Universidad de Jaén, Jaén, Spain; (2) Instituto Interuniversitario del Sistema Tierra de Andalucía, Jaén, Spain; 

(3) Estación Experimental de Zonas Áridas, EEZA- CSIC, Almería, Spain 
 

The stability of plant-insect interactions is fundamental to assure the pollination function in natural ecosystems. Likewise, 

identifying keystone plant species is one of the main challenges of network ecology, with important repercussions for 

management of ecosystems under severe anthropogenic disturbance. Here, we monitored pollinator visits to flowering 

plants in spring and summer seasons in six different localities of the semiarid arborescent scrublands with Ziziphus lotus 

(Habitat 5220* EU, Habitat Directive), a seriously threatened European habitat. This habitat has more than 90% of its 

European area in southeast of Spain where it has been severely disturbed and/or replaced by greenhouse cultivation. We 

used a combination of different network metrics (linkage density, specialization, nestedness and centrality) to assess: (i) 

the variation of plant-pollinator networks, (ii) its stability, and (iii) the relative importance of different plant species. We 

further evaluate the potential role of Z. lotus, the characteristic species of this habitat, as a keystone species. We recorded 

3522 plant-pollinator visits involving to 68 plant and 239 insect taxa. The number of plant-pollinator interactions in the 

global network per location ranged from 97 to 146 (spring: 56-117; summer: 21-55). In spring, the number of plant and 

insects in the networks ranged 17-28 and 37-67, respectively, while in summer ranged 4-17 and 20-39. In general, linkage 

density was slightly higher in summer networks (spring: 2.53-4.12; summer: 3.11-5.63), and the same happens with the 

specialization index (spring: 0.66- 0.76; summer: 0.55-0.90), except for the two more degraded localities. Nestedness was 

also higher in summer (spring: 0.66-0.76; summer: 0.55-0.90). Z. lotus emerged as a hub species in all summer networks, 

grouping 18.52- 51.16% of total interactions per locality. In the western part of the habitat range, Z. lotus share this role 

with Maytenus senegalensis, a whole-year flowering large scrub becoming frequently dominant in this area. Our results 

corroborate the keystone role of Z. lotus in these networks, especially during summer. According to these results, to 

assure the stability and persistence of this degraded European habitat, it is priority to apply specific conservation and 

restoration measures on these species that act as hub for interactions since they are a key resource for insect communities 

when the rest of floral resource is limited.  

 

 
Friday 8th July, Auditorium, 09:15h  

OC 234: Effects of increasing wild deer densities on plant-pollinator communities and 
interaction networks  
Carlos Hernández-Castellano1,4, Daycy N. Valladares2, Juan A. Calleja3, INCREMENTO CONSORTIUM*, Emmanuel 

Serrano2, Ramón Perea4 -  *The INCREMENTO CONSORTIUM in alphabetical order: Alfonso San Miguel, Anna Jolles, 

Carlos Alonso, Daniel Gambra, David Risco, Elena Baraza, Esther Sebastia ́n-Gonza ́lez, Gregorio Mentaberre, Iolanda 

Filella, Irene Torres, Jennifer Krumins, Jesu ́s Cardells, Joao Carvalho, Josep Pen ̃uelas, Marcus Clauss, María Martínez-

Jauregui, Marta Pela ́ez, Matthew Brolly, Marurizio Ramanzin, Miguel Iba ́n ̃ez-A ́lvarez, Miguel Lurgi, Mo ́nica G. Candela, 

Niall Burnside, Rafaela Cuenca, Rafael Villafuerte-Jorda ́n, Rita Tinoco, Santiago Lavín, Pedro Ferna ́ndez-Llario, Víctor 

Lizana  
(1) CREAF and Universitat Autònoma de Barcelona, E08193 Cerdanyola del Vallès, Spain; (2)  Wildlife Ecology & Healt Group (WE&H), Servei d ́Ecopatologia de Fauna 

Salvatge (SEFaS), Departament de Medicina i Cirurgia Animals, Universitat Autònoma de Barcelona; (3) Departamento de Biología (Unidad de Botánica), Centro de 
Investigación en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, E28049 Madrid, Spain; (4) Departamento de Sistemas y Recursos Naturales, 
Universidad Politécnica de Madrid, C/José Antonio Novais 10, 28040 Madrid, Spain 

 

Large herbivores, such as deer (Cervus elaphus), are key components of most Mediterranean ecosystems. Anthropogenic 

management has favored red deer populations causing local overabundance in many Mediterranean regions. Despite 
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this, few studies have addressed their effects on plant-pollinator communities, and their effects on interaction networks 

remains almost unexplored. In this work, we manipulate red deer density to create null-, medium-, and high- densities 

(thereafter treatments) in an enclosure of 18ha of extension, with natural scrubland dominated by Cistus ladanifer, Cistus 

populifolius and Thymus mastichina (thereafter focal plants). In each treatment we established a 160m transect in which 

we evaluated browsing degrees of focal plants and the number of flowers of each flowering plant. We also conducted 

independent plant- pollinator surveys (one survey per day) in each treatment, encompassing the flowering peak of focal 

plants. We generated 9 local networks (3 per treatment), built upon > 7.000 interactions between 13 plant and 158 

pollinator species, comprising 327 distinct plant-pollinator interactions. Browsing degrees differed between species and 

treatments. C. populifolius and T. mastichina were affected by browsing (~20% twigs browsed), but only in the high-

density treatment, whereas C. ladanifer was not browsed by red deer. Flower community composition changed in the 

high-density treatment, mainly by the consumption of plants for which red deer show preferences, producing both a 

decrease in flower abundance and local extinctions. As a consequence, pollinator community composition was also 

simplified in the high-density treatment. Despite visitation rates did not change on any focal plant, plant species generality 

and network interaction richness were reduced (0.4- and 0.8-fold, respectively) in the high-density treatment. Regarding 

network topology, modularity was reduced 0.5-fold in the high-density treatment, mainly as a consequence of the 

extirpation of network modules (0.8-fold reduction in their number) composed by herbaceous plants and associated 

specialist pollinators. All these results demonstrate that deer populations can affect not only plants, but also pollinators 

through indirect effects, and therefore the interactions and the topology of plant-pollinator networks, with potential 

consequences for pollinator function and system stability. However, negative effects seem to occur only at high densities, 

and our results suggests that, in this context, damage on some eco-evolutionary dynamics might be irreparable after an 

overabundance scenario.  

 

 
Friday 8th July, Auditorium, 09:30h  

OC 235: Plant and pollinator communities in a diverse agriculture mosaic – a yearly 
assessment of habitats with different human-management practices 
Catarina Siopa, Hugo Gaspar, Sara Lopes, Joa ̃o Loureiro and Sílvia Castro  
Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal. 
 

Habitat quality and landscape structure represent two key factors for plant and pollinator communities. In agroecosystems, 

neglecting human management and poor habitats threaten pollination services, not only for wild plant populations but also 

for economically important crops. Portuguese agroecosystems are represented by heterogeneous land-uses, where 

traditional agriculture is common. These traditional agricultural habitats, such as vineyards, grasslands, olive groves and 

silviculture, are often managed with less intense practices, having higher potential to host pollinator communities through 

well-established food and nesting resources. Therefore, they may represent an important refuge for pollinators and, 

consequently, provide pollination services to surrounding areas. However, these low management habitats' capacity to 

harbour and sustain natural communities is scarcely studied. An assessment of the intra-annual variation of flowering 

plant and pollinator communities in a diverse and highly fragmented agroecosystem, surrounding a Prunus orchard, was 

performed. The study was done over a year, in 12 different land-use types representing different human management 

types in an agricultural mosaic located in the Castelo Branco region. Monthly, plant-pollinator interactions were surveyed, 

and the abundance and diversity of both insect and flowering plant communities were assessed in each habitat. Studied 

habitats included, for example, agricultural and silvicultural habitats (vineyard, grassland, pine forest, orchard) and semi-

natural habitats (such as shrublands, hedgerows and semi-natural forest). More than 260 flowering plant species were 

observed, and 350 insect pollinator species were registered, representing a valuable contribution to the knowledge of 

understudied pollinator species in this region. Flowering plant and insect communities varied significantly among habitats, 

reflecting their quality and management levels. As expected, monthly variations were observed, with abundance and 

diversity peaking between March and June for both flowering plant and pollinator communities. Highly intensive 

management actions, such as soil mowing and vegetation heavy cutting, severely impacted the communities in particular 
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habitats. Contrarily, although low-intensity management such as cattle pasture or manual vegetation control limited plant 

and pollinator communities’ abundance, they allowed for their maintenance and subsistence over the studied period. 

These results highlight the importance of promoting sustainable management in agroecosystems to support natural 

communities (all year around and through all landscape) that contribute to resistant and resilient ecosystem services, in 

particular, pollination services.  

 
 

Friday 8th July, Auditorium, 09:45h  

OC 236: Pollinator visitation rate and diversity as key elements to better understand 
population genetic diversity in restricted endemic plant species 
Javier Valverde, Mo ́nica Medrano, Conchita Alonso and Carlos M. Herrera 

Department of Evolutionary Ecology, Estación Biológica de Doñana (CSIC), Sevilla, Spain 
 

Comparisons of related species with contrasting geographical distributions provide valuable insights to understand the 

consequences of rarity and to predict their evolutionary responses to changing environmental conditions. In particular, 

rare, endemic or geographically restricted species are typically considered to maintain low levels of genetic variation when 

compared to their widespread congeners, although empirical support for this prediction has not always been found. This 

lack of a generalized pattern points to the need to examine additional ecological covariates directly related to gene flow 

to better understand plant population genetic diversity. In entomophilous species the diversity of pollinator assemblage 

together with its abundance might explain in part such patterns. Indirect studies suggest that endemic species might be 

less attractive to pollinators, however there are no direct studies comparing pollinator diversity or visitation rates between 

congeneric pairs of widespread and restricted species, nor examining the potential differences in their correlations with 

the genetic diversity of populations. We compared the characteristics of pollinator assemblages and their relationship with 

the genetic diversity and distinctiveness of plant populations in five congeneric pairs of plant species consisting on a 

widespread and a restricted endemic species in the same Mediterranean region in southeast of the Iberian Peninsula. We 

used AFLP markers to characterise the genetic features in two to three populations per plant species. In addition, we 

performed an exhaustive study of the pollinator assemblage in each population assessing the visitation rates and the 

pollinator diversity profiles. All plant species showed high genetic diversity regardless of their distribution range. Overall, 

the probability of visitation was higher in widespread species, although the magnitude of the difference depended on the 

specific pair considered. In contrast, we did not find differences in pollinator diversity between widespread and endemic 

species in pollinator diversity. Despite this finding, only endemic species showed any association between the pollinator 

assemblage and the genetic descriptors. Specifically, both the visitation probability and the pollinator richness had a 

significant positive relationship with the genetic diversity. Our results suggest that the genetic diversity in populations from 

restricted endemic species may be more sensitive to variations in the pollinator abundance and richness than in those 

from widespread species. This study highlights the need to include pollinators observation in studies searching for 

common patterns in the adaptations of plant species to contrasting distribution ranges.  
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Friday 8th July, Auditorium, 10:30h  
OC 237: The impact of enhanced green infrastructures implemented in two agricultural 
regions with sunflower fields on pollination and productivity 
Lucie Mota1, Violeta Hevia3,4, Carlos Rad2, Joana Alves1, António Silva1, José A. González3,4, Jorge Ortega-Marcos3, 

Oscar Aguado2, Paloma Alcorlo3,4, Francisco M. Azcárate4,5, Libertad Chapinal3, César A. López3,4, João Loureiro1, Evan 

A. N. Marks2, Catarina Siopa1, José Paulo Sousa1, Sílvia Castro1 
(1) Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Coimbra, Portugal; (2) Grupo de Investigación en Compostaje UBUCOMP, Universidad 

de Burgos, Facultad de Ciencias, Burgos, Spain; (3) Social-ecological systems Laboratory, Universidad Autónoma de Madrid, Madrid, Spain; (4) Centro de Investigación en 
Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, Spain; (5) Terrestrial Ecology Group (TEG), Department of Ecology, Universidad Autónoma de 
Madrid 

 

Intensification of agricultural landscapes to fulfill increased global food demands has dramatically impacted biodiversity 

and ecosystem services. Several pollinator groups, which are vital for maintaining pollinator-dependent crops, have been 

severely affected by this intensification process. Management tools, such as implementing enhanced green infrastructures 

(EGIs) near crop fields, have been widely proposed to improve pollinator communities and pollination services. However, 

its effectiveness compared to existing natural or semi-natural habitats and the impact on yield has not been fully 

demonstrated. Thus, the main objectives of this work were to assess the effect of EGIs near sunflower fields in two 

intensive agricultural regions in Spain (Burgos and Cuenca) and quantify their impact on plant-pollinator interactions and 

sunflower productivity. Over two years, plant-pollinator interactions were monitored by direct observations, and both seed 

production and weight were assessed in 52 sunflower fields per year, in fields with associated natural GIs (NGIs), with 

implemented enhanced GIs (EGIs) and without GIs (NonGIs). The results revealed regional and inter-annual variation in 

plant-pollinator interactions, likely driven by structural differences in the landscapes studied. In Cuenca, characterized by 

more heterogeneous and floral resources-richer landscapes, the effects of EGIs were significant in the second year of 

implementation, with higher visitation rates and higher productivity values in EGI fields than in NGI fields. In contrast, in 

Burgos, no consistent effects among field treatments across years were observed. Also, the results showed that proximity 

to GIs might be important for promoting visitation rates in sunflower fields. However, no significant effects on yield were 

observed concerning the distance to the GIs. GIs did not impact visitation rates in highly simplified agroecosystems, likely 

because pollinator communities are impoverished and unable to build up around the EGI or need longer times to establish. 

In other regions, the implementation of EGIs might be a successful strategy to improve plant-pollinator interactions and 

yield, producing significant effects in the second year after implementation. However, long-term studies are needed to 

assess the effectiveness of GIs to deliver pollination services to pollinator- dependent crops.  

 

 
Friday 8th July, Auditorium, 10:45h  

OC 238: The Potential for Riparian Zones to Support Pollinating Insect Abundance and 
Diversity in Mediterranean Agricultural Landscapes 
Robin Payne, Manuela Branco, Patricia Rodrigues Gonzales, Tatiana Moreira  
Forest Research Centre, School of Agriculture, University of Lisbon, Lisboa, Portugal 
 

Insect pollinator abundance and diversity (IPAD) seems to be declining world-wide. This phenomenon may be affecting 

Mediterranean climatic regions, which are considered hotspots of biodiversity. A decline of IPAD in these regions would 

represent a significant threat to the natural ecosystem and agricultural systems, as the resilience of a number of important 

natural Mediterranean habitats and regional crops are known to depend on insect pollinators. Given the potential threat, 

it is important to understand the current situation for insect pollinators and investigate the conservation and restoration 

approaches that might support IPAD in Mediterranean agricultural landscapes. Some of the most productive of these 

landscapes are found in the mid- and lower sections of river valleys, where farming has typically been going on for 

centuries. As a result of the length time these riparian landscapes have been exploited, it is not surprising perhaps that 

some are quite severely degraded, ecologically. However, riparian zones provide an important opportunity for habitat 

conservation and restoration, since by law they should be protected as a source of ecosystem services, principally the 
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provision of good quality water. Good ecological restoration practice requires a reference habit and a baseline set of data 

for indicators of ecosystem function, so progress can be monitored, active management applied and success established. 

For degraded riparian zones we can look upstream for reference habitats and use them as a basis for a restorative action. 

Here we report on a systematic review and discussion of the literature aimed at answering the questions: 1) What evidence 

is there that IPAD is declining in Mediterranean regions? 2) What ecological restoration practices offer most promise of 

conserving or reversing any decline in IPAD in Mediterranean agricultural landscapes? 3) What contribution might riparian 

zones make to conserving or reversing any decline in IPAD in these landscapes? We also report preliminary insect 

pollinator data obtained from a riparian zone in the Sorraia river valley (Portugal), prior to restorative actions, with 

expectations of the impact restoration might have. 

 

 

Friday 8th July, Auditorium, 11:00h  
OC 239: Effect of water stress on plant-pollinator interactions in blueberry 
Helena Castro, Hugo Gaspar, Joa ̃o Loureiro, Sílvia Castro  
Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal.  
 

Pollination is a key ecosystem service in agroecosystems. However, it is under threat due to multiple environmental 

pressures, such as climate change. Our main objective in this study was to investigate how extreme events due to climate 

change affect flower traits and plant- pollinator interactions and how this impacts fruit production, using the insect-

dependent blueberry crop as a study system. For this, we set up a controlled pot experiment using two blueberry varieties 

(Bluecrop and Duke). For two weeks, at bud swelling, half of the plants (12 per variety) were placed in a glasshouse under 

stress conditions (no water and increased temperature), while the other half remained outdoors and watered. Flower traits, 

nectar volume, and sugar content were measured at flowering, and plants were exposed to pollinators. The pollinator's 

identity and behavior, and the number of flowers visited by them were recorded. Later, mature fruits were randomly 

collected and weighed individually. Results showed that the most frequent visitor of blueberry flowers was Anthophora 

plumipes. It was also observed that stress conditions did not affect flower traits and insect pollinator visitation rates, 

regardless of cultivar, but affected insect preferences for the Bluecrop cultivar, with A. plumipes preferring control instead 

of stressed plants. Beyond this, for the Duke cultivar, control plants produced heavier fruits than plants under stress 

conditions. Results are discussed by integrating the obtained results with information available in the literature as well as 

with results from ongoing experimental work aiming at a better understanding of the impacts of climate change on plant-

pollinator interactions and its impacts food production.  
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SS11 Posters 
Poster sessions - Rectory Hall  

Wednesday - Friday, 6th - 8th July  
10:00h-10:30h, 16:15h-17:00h  

 
P129: The effect of nutrient addition on pollen chemistry: Consequences for grassland 
pollinators 
JP Cancela1, M Vanderplank2, G Glauser3, MC Caldeira4, MN Bugalho4, MT Dias5, PAV Borges1 & LG Carvalheiro6  
(1) CE3C-Universidade dos Açores; (2) Centre d’Ecologie Fonctionnelle et Evolutive (CEFE); (3) Neuchâtel Platform of Analytical Chemistry (NPAC); (4) Instituto Superior de 
Agronomia, Universidade de Lisboa; (5) Facultade de ciencias, Universidade de Lisboa; (6) Universidade Federal de Goias  
 

Nutrient addition is a serious threat to biodiversity. While the effect of nitrogen (N) addition (or N fertilization) on plants 

has been substantially studied, those of increased phosphorus (P) or potassium (K) have received far less attention. 

However, some studies have indicated that P addition may be detrimental for plant diversity as well. Furthermore, very 

few studies have assessed the impacts of nutrient addition in other trophic levels (e.g. plant-pollinators) which would imply 

changes in flower assemblage composition and on pollen and nectar chemistry that may affect visitation, pollinator health 

or plant fitness. In this study we tested the effect of nutrient (N, K and P) addition on pollinators in a Mediterranean 

grassland field experiment in Portugal. Changes in plant community composition, flower abundance, pollinators and pollen 

production, amino acid and alkaloid content were assessed in six treatments (control, +N, +P, +K, +NPK and +NP).  

 

 

P130: Effects of green infrastructures in pollination services on a pollinator- dependent 
crop 
Inês Leão1,2, Helena Castro2, Hugo Gaspar2, Catarina Siopa2, Sara Lopes2, João Loureiro2, Sílvia Castro2 
(1) University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, 
Calçada Martim de Freitas, 3000-456 Coimbra, Portugal. 

 

Habitat destruction and fragmentation caused by anthropogenic changes in the landscape, agricultural intensification, and 

inappropriate use of agrochemicals are significant drivers of biodiversity losses of insect pollinators, dramatically impacting 

pollination ecosystem services. This biodiversity-dependent service contributes to the yield and quality of over 75% of 

crops worldwide. The area occupied by pollinator-dependent crops has increased significantly over the last decades, and 

predictions point to a scenario of growing food demands and decreased pollination services. In this context, it is crucial to 

evaluate the success of management tools, such as implementing new green infrastructures (GIs) or maintaining the 

existing ones, to promote the stability and sustainability of pollination services. This work evaluates the effect of GIs in 

pollination services in almond orchards by testing two alternative hypotheses: GIs work as reservoirs for pollinators that 

spill over the crop fields, providing pollination services to the crop (‘exporter’ hypothesis), or GIs create a sink effect on 

the crop edge, hindering the dispersal of pollinators to the field (‘concentrator’ hypothesis). For this, two intensive and 

super-intensive almond orchards (with more than 300 ha) were selected in an emerging production region in Portugal, 

Beira Baixa. GIs’ impact on insect pollinators’ abundance and diversity, pollination services, and crop productivity were 

quantified. We recorded the pollinator’s identity and behavior in flower resources in the GIs and in the crop at specific 

distances from the GI. Orchard’s yield was quantified under current natural pollination services and after artificial 

pollination. Fruit set in marked branches was recorded. Floral and nesting resources were also quantified to evaluate the 

GI and orchard’s quality for the pollinators’ community. In total, we assessed eight different types of GIs (ditch, pasture, 

cork oak, temporary crop, water line, body of water, mixed forest and scrub). Results are discussed by integrating the 

obtained results with information available in the literature.  

 

 

 



 

 

299 

299 

P131: Do wild pollinators influence the productivity and quality of 'Rocha' pear? 
Carvalho, R.1, 4, Loureiro, J.1, Carvalheiro, L. G.2, Siopa, C.1, Castro, M.1, Mota, L.1, Tavares, D.1, Gaspar, H.1, Afonso, 

A.1, Castro, H.1, Sánchez, C.3, De Sousa, R.3, Martins, M. C.4, Castro, S.1 
(1) Universidade de Coimbra, Centre for Functional Ecology, Departamento de Ciências da Vida, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal; (2) Departamento de 

Ecologia – Instituto de Ciências Biológicas, Universidade Federal de Goiás (DEco/ICB – UFG), Avenida Esperança s/n, Campus Samambaia, CEP 74690-900 Goiânia - Goiás, 
Brasil|; (3) Instituto Nacional de Investigação Agrária e Veterinária, I.P. – Estação Nacional de Fruticultura Vieira Natividade (INIAV, IP – ENFVN), Estrada de Leiria s/n 2460-
059 Alcobaça, Portugal; (4)  Centro Operativo e Tecnológico Hortofrutícola Nacional – Centro de Competências (COTHN – CC), Estrada de Leiria s/n, 2460-059 Alcobaça, 
Portugal. 

 

Biotic pollination determines the production and quality of several crops and is vital for agricultural and socio-economic 

sustainability. The loss of functional pollinators in the agricultural ecosystem of Pomoideae, particularly in that of 'Rocha' 

pears (Pyrus communis L. var. Rocha), results in the decrease of numerous quantitative and qualitative physicochemical 

properties. These traits make 'Rocha' pears unique and guarantee their Protected Denomination of Origin (Pe ̂ra Rocha 

do Oeste – DOP). Therefore, it is essential to know the state of the pollinators community, especially wild pollinators, and 

to understand the contribution of this valuable ecosystem service for 'Rocha' pears production and quality. In this work, 

we evaluated 17 'Rocha' pear orchards in the western region of Portugal. In each orchard, we monitored plant-pollinator 

interactions, and we developed a pollination experiment to quantify the dependence of pollination and the respective 

deficits. Furthermore, the fruits obtained were analysed quantitatively and qualitatively in the laboratory at harvest and 

after conservation. Finally, fruit traits were correlated with the diversity and abundance of pollinators. The first results show 

that pollinators are important for pear production but have a particularly relevant effect on the quality of the fruits. The 

observed pollination deficits result from the unpredictability of pollination services regarding the abundance and the 

diversity of pollinators. This study provides quantitative and qualitative metrics of pollination services fundamental to 

agroecosystems sustainability and fruit growing profitability.  
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SS12: Scaling population and community responses to 
biotic and abiotic factors 

 Friday 8th July  
08:55h – 11:30h  

Room 3 
 
Organizers:  

- Juliana Mafalda Polido Monteiro (cE3c - Universidade de Lisboa) 
- Alejandra Zarzo- de Arias (Museo Nacional de Ciencias Naturales (MNCN-CSIC), 
Universidad Autónoma de Madrid)            
 
 
Understanding the factors determining species occurrences requires working at multiple spatial 
and temporal scales, seeking for commonalities between the definitions of processes used in 
different disciplines, identifying which elements can be transferred (or translated from one scale 
to another), and how do these transitions operate. The establishment and survival of local 
populations, the coexistence of species in communities, their co-occurrence in landscapes and 
their geographic distributions along regions are determined by multiple processes, including 
individual and group movements, limiting similarity and facilitation, niche filtering, dispersal, 
adaptation and coevolution. Understanding all of them requires the dialogue between different 
disciplines, from movement ecology to community ecology and biogeography. These disciplines 
have many times developed different theoretical backgrounds, with distinct technical jargons and 
analytical tools. This Special Session will discuss the scaling of the processes shaping biodiversity 
variations in space and time, including: (i) variations in the importance of different factors and 
processes across scales; (ii) the techniques and tools that can be used to study multi-scale 
processes; and (iii) how to integrate contributions coming from different disciplines into a common 
theoretical framework. Contributions from all ecological and evolutionary approaches to the study 
of the spatial and temporal scaling of the processes behind species occurrence, adaptation and 
coexistence will be accepted. 
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SS12 Oral communications  
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OC 240: Zooplankton in l'Albufera de Valencia during the 2016 annual cycle. Is 
zooplankton a useful tool for monitoring water quality? 
Javier Armengol, Sara Mirabet, Noelia Díaz 
Instituto Cavanilles de Biodiversidad y Biología Evolutiva (ICBIBE), Universidad de Valencia.  

 

L’Albufera de Valencia is a large shallow oligohaline lagoon located on the eastern Mediterranean coast of Spain, near 

the city of Valencia. The lake is surrounded by rice fields, but there are several densely populated cities in the surrounding 

area, so there is significant agricultural and industrial activity in the vicinity. During the 1960s and earlier decades, the 

lake was dominated by rooted submerged macrophytes and the water was clear. At the end of that period, as a 

consequence of uncontrolled discharge of urban, agricultural and industrial wastewater, the eutrophication process 

increased and the lake became hypertrophic, reaching chlorophyll concentrations that sometimes exceeded 700 μg/l 

during the 1980s and 1990s. Primary production increased and the lake became dominated by phytoplankton entering in 

a phase of turbidity; eutrophication resulted in the loss of macrophytes. In 1986 the lake and its surroundings were 

protected and declared a Natural Park. The construction of sewage treatment plants and the diversion of effluents from 

industries were slowly improving the water quality, the amount of phytoplankton decreased and increased the 

transparency of the water; however, a large amount of nutrients and other pollutants are still stored in the lake sediments. 

During the 2010s, macrophytes began to recolonize the lake, especially in shallower areas or near the mouth of some 

ditches; and during 2015 and 2016, especially in the spring of 2016, a significant proportion of the lake surface was 

covered by macrophytes. The zooplankton communities of the lake have also changed in parallel with these modifications. 

During the 1980s and 1990s, rotifers and cyclopoid copepods were the dominant groups; subsequently, a progressive 

increase in the diversity and density of cladocerans has been observed, coinciding with improved water quality. In order 

to study the effects that these changes had on the zooplankton community, during 2016 we sampled two sites, one in the 

open water zone (central), without macrophytes; and another closer to the mouth of an irrigation ditch (littoral), where 

macrophytes were abundant. Zooplankton were sampled monthly and some environmental variables were measured at 

both sites over the course of a year. Zooplankton was dominated by rotifers in density and diversity, although copepods 

were also very abundant; cladocerans were the second group in diversity, reaching a higher proportion of the total 

abundance in spring. The two sites differed mainly in diversity, which was higher at the littoral point, but also in their 

specific composition. In comparison with previous studies on zooplankton, changes in their specific composition (including 

some exotic species) and a significant increase in the diversity and density of cladocerans appear as the most remarkable 

features for this period, changes that have occurred in parallel with the improvement of the lake's water quality.  

 
 

Friday 8th July, Room 3, 09:15h  
OC 241: Bryophyte community assembly across spatial scales: lessons from mountain 
streams 
Juliana Monteiro1, Cristiana Vieira2,3, Cristina Branquinho1 
(1) Centre for Ecology, Evolution and Environmental Changes (cE3c), Faculdade de Ciências, Universidade de Lisboa, Lisbon, Portugal; (2) Museu de História Natural e da 
Ciência da Universidade do Porto (MHNC- UP/UPorto/PRISC), Praça Gomes Teixeira, 4099-002 Porto, Portugal; (3) CIBIO-InBIO - Centro de Investigação em Biodiversidade 

e Recursos Genéticos, Campus de Vairão, Rua Padre Armando Quintas, no 7,4485-661 Vairão, Portugal. 
 

Understanding the processes involved in the assembly of local communities from a regional species pool is a long-

standing issue in ecology. Recent findings suggest that community assembly results from a combination of deterministic 

(environmental filtering and limiting similarity) and stochastic (e.g., dispersal limitation) processes that vary in importance 

under different environmental conditions and with spatial scale. While a great number of studies have focused on the 

assembly mechanisms of woody and herbaceous plant communities, only a few have examined the contribution of 

deterministic and stochastic processes in structuring bryophyte communities, despite their ubiquitous presence and 
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important functional roles. In this study, we aimed to disentangle the relative importance of different assembly processes 

shaping stream bryophyte communities in the northwest and central-west of Portugal. To do so, we studied the strength 

of environmental filtering (interpreted from trait convergence) and limiting similarity (interpreted from trait divergence) in 

754 microhabitats (0.25m2 plots), nested within 165 sites (100m long stream segments), and 13 sub-basins, using a trait- 

based approach. At each spatial scale, observed functional diversity indices (Functional Richness and Rao’s quadratic 

entropy) were compared to random expectations derived from null models, followed by the study of changes in functional 

diversity (standardized effect size values) along with a set of environmental gradients by fitting generalized additive mixed 

models (GAMM). At the site and microhabitat scales, coexisting species were more functionally similar than expected by 

chance, indicating environmental filtering. In contrast, no significant deviations from random expectations were detected 

at the sub- basin scale, suggesting the prevalence of dispersal limitation. Overall, our results indicate that species with 

similar traits tended to co-occur at fine scales, where ecological theory usually predicts the prevalence of biotic processes. 

In line with the stress-gradient hypothesis, the studied bryophyte communities also tended to be more functionally 

convergent under harsh environmental conditions (e.g., lower streambed stability), suggesting an increasing strength of 

environmental filtering when abiotic stress increases. Overall, our study highlights the importance of quantifying the role 

of different assembly processes across spatial scales and along environmental gradients to properly disentangle the 

complex drivers shaping stream bryophyte communities. In particular, our results suggest that the integration of micro- 

environmental conditions in community assembly studies is essential to elucidate species coexistence patterns at fine 

scales.  

 

 
Friday 8th July, Room 3, 09:30h  

OC 242: Determinant and non-determinant factors for coexistence in bryophytes across 
spatial scales 
Fernando Hurtado1,2,3, Joa ̃o Gonca̧lves7, Helena Hespanhol7, Cristina Ronquillo1, Bele ́n Este ́banez2, Pedro Arago ́n1,5, 

Joaquín Hortal1,6, Nagore G. Medina2,4  
(1) Department of Biogeography and Global Change, Museo Nacional de Ciencias Naturales (MNCN-CSIC), C/ Jose Gutierrez Abascal 2, 28006 Madrid, Spain; (2) Department 
of Biology (Botany), Universidad Autónoma de Madrid, Madrid 28049, Spain; (3) Departament of Life Sciences, Universidad de Alcalá, 28805, Alcalá de Henares, Spain; (4) 
Centro de Investigación en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, Madrid 28049, Spain; (5) Department of Biodiversity, Ecology and 

Evolution, Faculty of Biological Sciences, Complutense University of Madrid (UCM), C/ José Antonio Novais, 12. Ciudad Universitaria, 28040 Madrid, Spain; (6) cE3c –Centre 
for Ecology, Evolution and Environmental Changes, Faculdade de Ciências da Universidade de Lisboa, 1749-016 Lisbon, Portugal; (7) CIBIO-InBIO, University of Porto, Campus 
Agrário de Vairão, 4485-601 Vairão, Portugal  
 

Species co-occurrence is a cornerstone element in the community assembly theory from the beginning of the field, with 

the contrasting perspectives of Clements and Gleason, and latterly, between niche theory and Hubbells’ neutral theory. 

There are species coexistence at different spatial scales, but the mechanisms and processes which drive the coexistence 

may differ between those scales and living organisms. Bryophytes are known to have a particular duality: they are tiny 

enough to have broad distributions and they are particularly affected by local conditions. All the more so, it is said that 

they normally have positive interactions between them to enhance their survival possibilities at local scale. Hence, they 

are perfect subjects to look into coexistence and the possible factors involved at different spatial scales. For doing so, we 

mixed a global dataset from GBIF.org with the data from a previous study of bryophytes in the Iberian Peninsula, checking 

and filtering the records based on their taxonomic information from specialized information and TROPICOS, being each 

dataset taxonomically standardized and validated to extract the bryophyte occurrences with a certain level of quality. We 

worked with 4 different scales: global, region, forest and tree. From the global dataset, we selected 33 species with broad 

distributions which are frequent at the Iberian Peninsula, being present at least in 15 forests of the study of reference. We 

tested the correlations between species co-occurrence for each pair of bryophytes species and different niche indexes 

(niche dissimilarity, niche centrality and minimum distance) calculated using a selection of 5 bioclimatic variables of 

CHELSA (BIO1,4,8,12 and 15) and their global distributions. We also check the residuals of the mantel tests performed 

with distance data obtained from their taxonomic groups. Our results shown that bryophyte species with more similar 

niche tend to coexist more at all spatial scales examined, diminishing the signal intensity when scaling down from global 
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to local scale, with a similar trend in most of the analyses, except from niche centrality, which seems to be smaller when 

the species tend to co-occur more at the forest scale. We also found that, at tree level, there are species with high 

taxonomic distance that coexist more than expected at tree scale, but this signal does not scale-up. The same happens 

for some species with high niche centrality at tree scale, also not scaling up. These findings may help understanding the 

relations between biogeography, ecology and coexistence theoretical frameworks in bryophytes by providing meaningful 

information with curated databases analysed using niche indexes, different spatial scales, local factors and taxonomic 

groups. The results support the idea that “everything is everywhere but the environment selects” and also the relevance 

of the local scale in bryophytes, where other factors and processes plays an important role in their coexistence.  

 

 
Friday 8th July, Room 3, 09:45h  

OC 243: Scaling the effects of niche and interaction dynamics on the ecological 
outcomes of coexistence 
Joaquín Hortal1,2,3, Pedro Aragón1, Belén Estébanez4,5, Indradatta de Castro-Arrazola6, Fernando Hurtado Bocanegra1,4, 

María Leo1, André F. Mira1,4, Manuel Molina-Bustamante1,4, Jennifer Morales-Barbero1, Cristina Ronquillo1, Nagore G. 

Medina4,5 
(1) Department of Biogeography and Global Change, Museo Nacional de Ciencias Naturales (MNCN-CSIC), C/José Gutiérrez Abascal 2, 28006 Madrid, Spain; (2) Departamento 
de Ecologia, Instituto de Ciências Biológicas, Universidade Federal de Goiás, 74001-970 Goiânia, GO, Brazil; (3) cE3c – Centre for Ecology, Evolution and Environmental 
Changes, Faculdade de Ciências da Universidade de Lisboa, Campo Grande, 1749-016 Lisboa, Portugal; (4) Departamento de Biología General (Botánica), Universidad 

Autónoma de Madrid, 28049 Madrid, Spain; (5) Centro de Investigación en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, 28049 Madrid, Spain; 
(6)  Departamento de Zoología, Facultad de Ciencias, Universidad de Granada, Campus Fuentenueva S/N, 18071 Granada, Spain 
 

Niche and coexistence are two overarching concepts in Ecology and Evolution. As such, they are part of a wide variety of 

phenomena, and have also been defined in multiple ways. Virtually each ecological and evolutionary subdiscipline uses 

a different running definition of these two terms, with larger differences as the focus of these disciplines changes in 

biological, spatial and temporal scale. This implies that understanding the intricate relationship between niche and 

coexistence requires working at multiple scales, seeking for commonalities between definitions, and identifying which 

elements can be transferred (or translated from one scale to another), and how. We present a multi-scale long-term 

approach to the study of the relationship between species niche and coexistence and their outcome as determinants of 

species occurrences in mosses. We combine top-down and bottom-up perspectives through a series of experiments in 

the field (common garden) and growth chambers with field survey and macroecological analyses, to characterize the 

patterns of distribution and co-occurrence of moss species, but also their niche-mediated responses and, ultimately, the 

outcome of their coexistence in local communities and moss pads at different scales. Preliminary results allow us to reach 

a preliminary understanding of several niche-driven aspects of colonization and responses to large-scale climatic 

gradients. Current work seeks determining the physiological responses to varying environmental conditions of several 

species, both in isolation and in interaction with other species, as well as changes in the co-occurrence of species in moss 

pads and meta-community structure along climatic gradients in the field. Results from all these different approaches will 

allow studying how do the interrelated effects of niche and coexistence shift in importance across scales, and how they 

determine species occurrence from local moss pads to geographic distribution ranges.  
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Friday 8th July, Room 3, 10:30h  
OC 244: Phenological sensitivity and seasonal variability explain climate-driven trends in 
Mediterranean butterflies 
Pau Colom1, Miquel Ninyerola2, Xavier Pons3, Anna Traveset1 and Constantí Stefanescu4,5 
(1) Global Change Research Group, Institut Mediterrani d’Estudis Avançats (IMEDEA-CSIC-UIB), Miquel Marqués 21, 07190 Esporles, Mallorca, Balearic Islands, Spain; (2) 

Grumets Research Group, Departament de Biologia Animal, Biologia Vegetal i Ecologia. Edifici C. Universitat Autònoma de Barcelona, 08193 (Bellaterra, Barcelona), Catalonia, 
Spain; (3) Grumets Research Group, Departament de Geografia. Edifici B. Universitat Autònoma de Barcelona, 08193 (Bellaterra, Barcelona), Catalonia, Spain; (4) Natural 
Sciences Museumof Granollers, Francesc Macià 51, 08402 (Granollers, Barcelona), Catalonia, Spain; (5) Centre de Recerca Ecològica i Aplicacions Forestals (CREAF-CSIC-
UAB), Universitat Autònoma de Barcelona, 08193 (Cerdanyola de Vallès, Barcelona), Catalonia, Spain. 

 

Although climate-driven shifts have been documented for many taxa across the globe, we still lack knowledge of the 

consequences they have on populations. Here, we used a comprehensive database comprising 553 populations of 51 

species of north-western Mediterranean butterflies to investigate the relationship between phenology and population 

trends in a 26-year period. Phenological trends and sensitivity to climate, along with various species traits, were used to 

predict abundance trends. Key ecological traits accounted for a general decline of more than half of the species, most of 

which, surprisingly, did not change their phenology under a climate warming scenario. However, this was related to the 

regional cooling in a short temporal window that includes late winter and early spring, during which most species 

concentrate their development. Finally, we demonstrate that phenological sensitivity – but not phenological trends – 

predicted population trends, and argue that species that best adjust their phenology to inter- annual climate variability are 

more likely to maintain a synchronization with trophic resources, thereby mitigating possible negative effects of climate 

change. Our results reflect the importance of assessing not only species’ trends over time but also species’ abilities to 

respond to a changing climate based on their sensitivity to temperature.  

 
 

Friday 8th July, Room 3, 10:45h  
OC 245: Spatial niche truncation in Species Distribution Models 
M. Chevalier1, A. Zarzo-Arias2,3, R. G. Mateo4, O. Broennimann5,6, P.-L. Rey6, A. Adde7, T. Sattler8, J. Gue ́lat8, M. Ke ́ry8 

& A. Guisan5,6 
(1) LEBCO, IFREMER, France; (2) MNCN, CSIC, Spain; (3) Universidad Oviedo, Spain; (4) UAM, Spain; (5) University Lausanne, Switzerland; (6) Institute Earth Surface 
Dynamics, Switzerland; (7) Université Laval, Canada; (8) Swiss Ornithological Institute, Switzerland.  
 

Species Distribution Models (SDMs) are essential tools for predicting climate change impact on species’ distributions, 

commonly employed as an informative tool on which to base management and conservation actions. Focusing only on a 

small area of the entire distribution of the species (spatial niche truncation) when modelling is a common approach. But 

geographically restricting their range involves considering only a smaller subset of the environmental conditions the 

species can endure and thus, lead to an over or under prediction of the effects of climate change. The integration of 

databases including wider distributions of species can improve the predictions, but they come along with challenges such 

as their broader scale or lower quality. Here we compare future predictions obtained from a traditional SDM fitted on a 

local dataset (Switzerland) to predictions obtained from data integration methods that combine the information contained 

in two datasets (local and European) for several bird species breeding in Switzerland. Four models were fitted: (M1) a 

traditional SDM not accounting for niche truncation, (M2) a data pooling model where the two datasets are merged without 

considering differences in extent or resolution, (M5) a downscaling hierarchical approach that accounts for differences in 

extent and resolution and (M6) a spatial point-process model where the effect of false absences at the European scale is 

reduced (as it is a presence-only model). Results show that models that do not take into account the entire niche of the 

species lead to much higher predicted range shifts under the effects of climate change. They also identify very different 

variables as main drivers of species’ distribution compared to the rest of approaches, although there are less differences 

in how they predict species response to these variables. In conclusion, by providing a better (and larger) overview of the 

realized niche of species, data integration methods can lead to more accurate predictions and notably lower range 

declines than classical SDMs. 
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Friday 8th July, Room 3, 11:00h  
OC 246: Drivers of plant turnover are scale dependent in the Azores 
María Leo1,2,3, François Rigal4,5, Cristina Ronquillo1, Paulo A.V. Borges4, Eduardo Brito de Azevedo6 & Ana M. C. Santos3,7 
(1)  Department of Biogeography and Global Change, Museo Nacional de Ciencias Naturales (MNCN- CSIC), Madrid, Spain; (2)  Departamento de Biología (Botánica), Facultad 

de Ciencias, Universidad Autónoma de Madrid, Madrid, Spain; (3) Terrestrial Ecology Group (TEG-UAM), Departamento de Ecología, Facultad de Ciencias, Universidad 
Autónoma de Madrid, Madrid, Spain; (4) cE3c— Centre for Ecology Evolution and Environmental Changes, Azorean Biodiversity Group and Universidade dos Açores, Angra 
do Heroísmo, Azores, Portugal; (5) CNRS-Université de Pau et des Pays de l’Adour, Institut des Sciences Analytiques et de Physico- Chimie pour l'Environnement et les 
Materiaux, E2S-UPPA, MIRA, UMR 5254, Pau Cedex, France; (6) Centre of Climate, Meteorology and Global Change (CMMG), University of Azores, Angra do Heroísmo, 

Portugal; (7)  Centro de Investigación en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Autónoma de Madrid, Madrid, Spain. 
 

Beta diversity patterns are important for understanding how biological communities are structured. Such patterns are 

affected by geographical and environmental factors, as well as species dispersal ability. However, the relative importance 

of these drivers on shaping beta diversity patterns may vary across spatial scales. In this study, we address whether beta 

diversity patterns change at three geographical scales and how geography and climate, as well as dispersal mode 

(assigned using dispersal syndromes) affect species turnover patterns of native seed plants in the Azores, an oceanic 

archipelago located in the North Atlantic Ocean. To do so, we first selected cells from a 500 x 500 m resolution grid that 

were covered by one of the following habitats: natural forest, naturalized vegetation and seminatural pastures. We 

calculated species turnover using beta SIM at three scales: between islands (large scale), within each island 

independently of its habitat (intermediate scale), and within each of the habitats of interest in each island (small scale). 

We then calculated the contribution of four dispersal syndromes (endozoochory, epizoochory, hydrochory and 

anemochory) to turnover at each of the scales. Lastly, we assessed the relationship between geographical and climatic 

distances (based on CIELO model) with turnover using multiple regression on distance matrices to which we applied 

hierarchical variance partitioning to assess the relative contribution of each distance. Species turnover tended to be higher 

at the smallest scale (within habitats within islands), particularly in seminatural pastures, and decreased when increasing 

the scale. This is probably associated with the patchy distribution that natural and seminatural habitats display in the 

Azores. Dispersal syndromes had a negligible effect on turnover at all scales. However, geographical distance had a 

positive effect on turnover at all scales, with a stronger effect as scale increased, which suggests that dispersal syndromes 

are not a good proxy of dispersal in this context. The relationship between turnover and climatic distance was only 

significant at the intermediate and small scales in specific islands and habitats. Indeed, at these scales the relationship 

was island dependent, and turnover could be driven by both geographical and climatic factors, but decoupling the effect 

of geography and climate on beta diversity across scales is still a work in progress.  

 

 
Friday 8th July, Room 3, 11:15h  

OC 247: Effect of local- and broad-scale factors on tree cover of Mediterranean drylands 
Adriana Príncipe1, Alice Nunes1, Pedro Pinho1, Cristiana Aleixo1, Nuno Neves2, Cristina Branquinho1 
(1) cE3c - Centre for Ecology, Evolution and Environmental Changes (cE3c-FCUL), Faculdade de Ciências da Universidade de Lisboa, Campo Grande 1749-016 Lisboa, 
Portugal; (2) Universidade de Évora, Évora, Portugal 

 

Forests and their trees provide essential ecosystem services, playing a key role in water-limited areas such as drylands. 

Understanding the influence of variables with high spatial resolution on tree cover distribution of dryland forests is needed 

to improve management at the local scale. Models that explain tree cover are mostly based on broad-scale variables (> 

500 m), such as macroclimate, while only a few include also local-scale variables (< 500 m). Unravelling the importance 

of local-scale factors and their interaction with broad-scale factors is essential to predicting tree cover potential distribution 

and productivity across different scales. This study aimed to determine the importance of local-scale factors relative to 

broad-scale factors and identify the most important abiotic variables at different scales that explain tree cover in oak 

woodlands in Mediterranean drylands. Normalized Difference Vegetation Index was used as a surrogate of tree cover in 

60 woodland sites dominated by Holm oak and Cork oak in the south of Portugal. Tree cover was modelled using broad-

scale factors (macroclimate) and local-scale factors (microclimatic and edaphic conditions). The percentage of variance 

explained by local- and broad-scale factors and the effect size of each abiotic variable on tree cover were determined for 
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the studied sites. It was found that local-scale factors and the interaction between local- and broad-scale factors explained 

most of the variance of tree cover. The local-scale factors that show to be more important to explain tree cover were 

elevation, potential solar radiation (i.e., a surrogate of microclimatic conditions) and wetness evaluated terrain (i.e., an 

indicator of water flow accumulation). Yet, the most important broad-scale factors were related to temperature and 

precipitation. This study shows that local-scale factors and their interaction with broad-scale factors are more important 

than broad-scale factors alone for modelling tree cover in oak woodlands of Mediterranean drylands. Overall, the most 

important broad- and local-scale factors were related to water availability for the trees, reflecting the importance of water 

for tree productivity in drylands. Moreover, this study suggests that local-scale factors increase their effect on tree cover 

in sites where water availability is the most important limiting factor. This study demonstrates the critical importance of 

including local-scale factors in multi-scale models to improve predictions of tree cover and forest distribution. This 

information is essential for better management decisions, which will contribute to increasing the success of restoration 

and reforestation actions, essential to revert tree decline in oak woodlands of Mediterranean drylands.  
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P132: Unravelling the brood reduction hypothesis on a wild population of the Western 
Jackdaw 
Aina Garcia-Raventós1, Oriol Lapiedra1, Daniel Sol1,2 
(1) CREAF, Centre for Ecological Research and Applied Forestries, Catalonia 08193, Spain; (2) CSIC, Spanish National Research Council, CREAF-UAB, Catalonia 08193, 
Spain. 
 

The ability of animals to cope with abrupt and rapid changes rely on the way individuals interact with their environment. 

Under particular ecological conditions, animals can adjust to certain degree its phenotype to maximise their reproductive 

output. Matching the phenotype (e.g. brood size) to a variable environment may have large impacts on the average fitness 

of individuals, facilitating population persistence. In altricial birds, egg incubation starts before the clutch is completed, 

leading to the asynchronous hatching of the offspring. The differences in age and size between siblings sharing the nest 

disadvantages the youngest and smallest chicks through a reduced condition and survival by sibling competition. The 

brood reduction hypothesis postulates that the lost of last-hatched chicks in which least parental time and energy have 

been invested, is an adaptive mechanism to adjust the number of offspring that can be reared given the level of available 

resources. In unpredictable environments, when food supply cannot be predicted before the time of egg-laying, following 

an asynchronous hatching strategy would be beneficial compared to synchronous broods. Multiple alternative hypotheses 

have been suggested to understand the evolutionary fitness benefits of such parental strategy, paradoxically leading to a 

reduced reproductive success. However, the adaptive value of hatching asynchrony is still controversial due to the lack 

of consensus between studies supporting an environmental-mediated strategy from those suggesting a side-effect of 

selection acting on other traits. A long-term monitoring study of a population of the Western Jackdaw (Coloeus monedula) 

breeding in artificial colonies spread over a diversity of agricultural habitats in the north-east region of the Iberian 

Peninsula, can shed light on how fluctuations on the environment between the breeding seasons influence the 

reproductive fitness of the ringed individuals. The variation between breeding pairs in terms of clutch size, number of 

hatched eggs and fledglings, nestling growth rates and mortality indicates different intrinsic and extrinsic constrains acting 

within the population. Concisely, an observed deviation from the optimal clutch size between early and late broods 

suggests a trade-off between the quantity and the quality of the offspring.  

 

 
P133: Spatio-temporal variation of zooplankton community from Zahara-El Gastor 
reservoir (Cádiz, Spain) 
África Oliver-Blanco2, Amadora Rodríguez-Ruiz1, Carlos Orduna2, Juan Ramón Cid-Quintero2, Lourdes Encina1  
(1) Departamento de Biología Vegetal y Ecología, Universidad de Sevilla, Sevilla, Spain; (2) EcoFishUS Research S.L.L., Sevilla, Spain.  

 

The aim of this research is to study the zooplankton of the Zahara-El Gastor reservoir, in Cádiz, Spain, documenting the 

seasonal and spatial variation in the abundance and distribution, and the associated factors of these variations. The 

relevance of this study is precisely in the distinctive characteristics of the reservoir itself. This reservoir is located in the 

Guadalete-Barbate River basin, a small independent hydrographical basin in the south of the Iberian Peninsula and 

included in the Sierra de Grazalema Natural Park, the area of highest rainfall in the Iberian Peninsula (mean annual rainfall 

of 1648.4 L m-2), giving unique hydrological characteristics within the Mediterranean region. Specifically, this freshwater 

ecosystem is located only 19 kms from the source of the basin so collect collects the largest amount of water in all of 

Spain. Dam construction ended in 1991, but the reservoir did not go into operation until 1995. The reservoir, in fact, 

covered the Triassic saline springs of Ventas Nuevas, located on the right bank of the Guadalete river. 
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The Zahara-El Gastor reservoir presents a monomictic thermal cycle throughout the year, in which the mixing period 

occurs in winter. The concentration of dissolved oxygen in the water column follows an evolution parallel to that of 

temperature, where the evolution of both parameters is practically uniform during the mixing period. The stratification 

period occurs in summer and is characterized by the existence of notorious differences in the oxygen concentration of the 

superficial layers and the deeper layers, where states of anoxia are reached. 

36 zooplankton species were identified during the Zahara-El Gastor reservoir study. 26 species from phylum Rotifera and 

10 species from phylum Arthropoda. Specifically, 7 species of the Branchiopoda class and 3 species of the Hexanauplia 

class (Copepoda subclass). Zooplankton community showed a clear spatio-temporal variation. The results of the 

multivariate analysis showed a clear spatial differentiation in the axis of the reservoir, while throughout the annual cycle, 

it was the variables related to the rainy-dry periods and those associated with the periods of higher primary production 

that caused the main variation in the dominance of species in the community. 

 
 
P134: By-catch impact of the artisanal trawling targeting the bivalve Anomalocardia 
flexuosa: the case of Mamanguape river estuary, Northeastern Brazil 
Andressa Tamires Araújo Gomes1; Lamara Silva e Cavalcante2; Welando Bráulio Araújo da Costa3; Diógenes Félix da 

Silva Costa3 
(1) Department of Biology, Paraíba State University – UEPB, Rua das Baraúnas, 351- University District-, Zip cod 58429-500, Campina Grande/PB –Brazil; (2) Cesam, 
Department of Biology, Aveiro University, Campus of Santiago, University District- Zip cod 3810-198, Aveiro, Portugal; (3) Department of Geography, CERES - Federal University 
of Rio Grande do Norte - UFRN, Zip Code 59300-000, Rua José Evaristo, Penedo. Caicó/RN – Brasil.  

 

The Mamanguape River Estuary (ERM) is one of the cradles of artisanal fishing in the Paraíba region in Northeast Brazil. 

The objective of this work is to identify and quantify the by-catch impact associated to the fishing gear locally called Jerere ́ 

or Puca̧ ́-de-cabo, when compared to the traditional harvesting by hand. The Jerere ́ gear is a form of drag which uses a 

kind of belt attached to the waist coupled to a large rod made up of a fishing net, thus pulling the sediment until the net is 

full, then tapping the gear to remove the excess sediment and select the shellfish. The target species is Anomalocardia 

flexuosa, however, when trawling the gear impacts other non-target species, having an impact in the benthic community. 

To analyze this impact, 20 local fisherman, residents of the communities of Barra de Mamanguape and Tramataia, located 

in the surroundings of the ERM, were involved in the study. The fishing activity was carried out between the months of 

July and December 2017, with on-site verification and photo recording. Most of the species (target and non-target) were 

identified at the species level, using taxonomic identification keys, specialized bibliography and through the Local 

Ecological Knowledge of local fisherman. Six bivalve species were the most representative of the non-target species, 

representing ca.39%. These were: Anadara chemnitzii, Corbula swiftiana, Iphigenea brasiliensi, Dallocardia muricata, 

Tagelus divisus, Chione subrostrata and Anadara notabilis. Bivalvia were followed by Gastropoda with c.a 28%, (being 

Pugilina morio, the most representative species). In addition, specimens of Echinodermata (ca. 11%), Bony fish (ca.6%), 

Polychaete (ca.6%) and Crustaceans (ca. 6%) were also identified. Results clearly demonstrate that this artisanal fishing 

gear has an impact on the benthic communities composed of non-target species. When compared with the traditional 

technique of harvesting shellfish by hand, this gear allows the local fisherman to overcome tidal cycles limitations as the 

gear enables subtidal trawling. Results clearly highlight a conflicting interest between conservation and revenue, under 

this subsistence economy.  
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SS13: Salinization of aquatic and terrestrial ecosystems: 
the challenges at a global scale 

 Friday 8th July  
08:55h – 11:30h  

Room 4 
 
Organizers:   

- Isabel Lopes (CESAM & Department of Biology, University of Aveiro, 3810-193 Aveiro, 

Portugal) 

- Cátia Venâncio (Centre for Functional Ecology (CFE), Department of Life Sciences, 

University of Coimbra, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal).  

 
At a global scale, the ion composition of aquatic and terrestrial ecosystems is changing, causing 
its salinization. The main causes for this are diverse and include climate change, sea level rise, 
application of de-icing salts, irrigation, inappropriate application of fertilizers, among others. In 
ecosystems affected by salinization, the increased osmotic stress may induce severe changes 
that leads to the loss of important services and functions aside the evident lessen of biodiversity. 
Additionally, salinity perturbation frequently coincides with other environmental pressures (e.g. 
chemical contamination), which contributes to aggravate the threats posed to the aquatic and 
terrestrial ecosystems. Despite the abundant evidence regarding the impacts that salinization 
may cause to the individual components of ecosystems, much scientific knowledge is still needed 
under more complex ecological scenarios, including landscape-levels, and, as well on how we 
should manage the salinization threat. Thus, this session welcomes presentations providing new 
data on: (i) salinity-induced direct and indirect impacts on aquatic and terrestrial biota and 
resources; (ii) new and effective approaches to promote the mitigation and adaptation of 
ecosystems to salinization; (iii) public perception on the impacts of salinization and 
recommendations for management and regulation. 
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SS13 Oral communications  
Friday 8th July, Room 4, 09:00h  

OC 248: Freshwater salinisation: a research agenda for a saltier world  
David Cunillera-Montcusí1,2, Meryem Beklioğlu3, Miguel Cañedo-Argüelles4, Erik Jeppesen3,5,6,7, Robert Ptacnik1, Cihelio 

A. Amorim3, Shelley Arnott8, Stella A. Berger9, Sandra Brucet10,11, Hilary A. Dugan12, Miriam Gerhard13, Zsófia Horváth14,15, 

Silke Langenheder16,17, Jens C. Nejstgaard9, Marko Reinikainen18, Maren Striebel13, Pablo Urrutia-Cordero19, Csaba F. 

Vad14,15, Egor Zadereev20,21, Miguel Matias22,23 
(1) WasserCluster Lunz - Biologische Station GmbH; (2) Freshwater Ecology, Hydrology and Management group (FEHM), Section of Ecology, Department of Evolutionary 

Biology, Ecology and Environmental Sciences. University of Barcelona; (3) Limnology Laboratory, Department of Biological Sciences and Centre for Ecosystem Research and 
Implementation, Middle East Technical University; (4) Serra Húnter Fellow, Freshwater Ecology, Hydrology and Management group (FEHM), Departament de Biologia Evolutiva, 
Ecologia i Ciències Ambientals, Institut de Recerca de l'Aigua (IdRA), Universitat de Barcelona; (5) Department of Ecoscience and WATEC, Aarhus University; (6) Sino-Danish 

Centre for Education and Research (SDC); (7) Institute of Marine Sciences, Middle East Technical University; (8) Department of Biology, Queen's University, Kingston, Ontario, 
Canada; (9) Leibniz Institute of Freshwater Ecology and Inland Fisheries (IGB), Department of Plankton and Microbial Ecology, Zur alten Fischerhuette 2, 16775 Stechlin, 
Germany; (10) Aquatic Ecology Group, University of Vic - Central University of Catalonia, Vic, Catalonia, Spain; (11) Catalan Institution for Research and Advanced Studies 
(ICREA), Barcelona, Spain; (12) Center for Limnology, University of Wisconsin—Madison, Madison, USA; (13) Institute for Chemistry and Biology of the Marine Environment 

(ICBM), Carl-von-Ossietzky University Oldenburg, Schleusenstrasse 1, 26382 Wilhelmshaven, Germany; (14) Institute of Aquatic Ecology, Centre for Ecological Research, 
Budapest, Hungary; (15) Laboratory of Aquatic Ecology, Evolution and Conservation, KU Leuven, Leuven, Belgium; (16) Department of Ecology and Genetics/Limnology, 
Uppsala University, Norbyvägen 18D, 75236 Uppsala, Sweden; (17) Department of Ecology and Genetics/Erken Laboratory, Uppsala University, Norra Malmavägen 45, 761 73 

Norrtälje, Sweden; (18) Air Pollution & Climate Secretariat (AirClim; Luftförorenings- och klimatsekretariatet), Sweden; (19) Department of Biology/Aquatic Ecology, Lund 
University, Ecology building, SE-223 62 Lund, Sweden; (20) Institute of Biophysics, Krasnoyarsk Scientific Centre, Siberian Branch, Russian Academy of Sciences, 660036, 
Akademgorodok 50/50, Krasnoyarsk, Russia; (21) Siberian Federal University, 79 Svobodniy Ave, 660041, Krasnoyarsk, Russia; (22) Museo Nacional de Ciencias Naturales, 
CSIC; (23) Biodiversity Research Chair - MED – Mediterranean Institute for Agriculture, Environment and Development. Universidade de Évora. 

 

The widespread salinisation of freshwater ecosystems, also referred to as a freshwater salinization syndrome, poses a 

major threat to their biodiversity, functioning and services. Human activities promote freshwater salinisation through 

multiple drivers (e.g., agriculture, resource extraction, urbanisation) that are amplified by climate change. Due to its 

complexity, we lack a comprehensive understanding of the ecological and evolutionary consequences of salinization. 

Here, we summarise the current research gaps on freshwater salinization and present a research agenda to guide future 

studies. The main gaps highlighted are related to the taxonomic groups analysed, the levels of biological organisation 

targeted, the geographic coverage, the type of salts, their relative concentration and the genetic and eco-evolutionary 

consequences of salinization. Our agenda is structured by the levels of ecological complexity - global, regional, local, 

temporal and multiscale/multidisciplinary. For each one of them we highlight some research avenues to follow such as: 

building more global databases including biological data and salinity information, better assessing the impact of 

salinization on the microbial loop, the role of dispersal in salinized systems and the eco-evolutionary dynamics on salinized 

systems and integrating multiple disciplines (e.g. ecology, economics, social sciences). Understanding the impacts of 

dissolved salts on freshwater ecosystems constitutes one of the grand challenges for aquatic ecologists, as the current 

global tendency towards a saltier world is expected to have dramatic impacts on biodiversity, ecosystem functioning and 

the benefits they provide to human societies.  

 
 

Friday 8th July, Room 4, 09:15h  

OC 249: Human activities disrupt the temporal dynamics of salinity in Spanish rivers 
Alvaro, Moyano Salcedo1; Edurne, Este ́vez2; Jose,́ Barquín3; Miguel, Can ̃edo- Argu ̈elles4  
(1) FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia Evolutiva, Ecologia i Ciències Ambientals, Facultat de Biologia, Universitat de 
Barcelona, Barcelona, Spain; (2) Department of Ecology, University of Innsbruck, Innsbruck, Austria; (3) Environmental Hydraulics Institute ‘IH Cantabria’, University of Cantabria, 
PCTCAN. C/ Isabel Torres 15, 39011 Santander, Spain; (4) FEHM-Lab (Freshwater Ecology, Hydrology and Management), Departament de Biologia Evolutiva, Ecologia i 
Ciències Ambientals, Facultat de Biologia, Institut de Recerca de l’Aigua (IdRA), Universitat de Barcelona, Barcelona, Spain.  

 

Human activities not only increase the salt concentration in freshwaters (i.e., freshwater salinization), but they can also 

disrupt the temporal dynamics of salinity. For example, in agricultural areas the salinity might depend on the cultivation 

period and practices (e.g., fertilizer use); in mining areas the maximum salinity might occur during heavy rain events that 

wash the mine tailings; in cold areas with moderate or heavy road density the salinity might be maximum during spring, 

when the snow melts and the salt applied to roads is washed into the streams; and, in urbanized regions, salinity might 
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be highest during the summer because the river flow is low and therefore its dilution capacity diminishes. The objective of 

this study was to assess the importance and the effect of human activities on the temporal dynamics of salinity in Spanish 

rivers. The study includes daily measures (2007–2011) of electrical conductivity (EC) from 91 rivers throughout Spain. 

Using these data, we calculated 24 ecologically meaningful EC indices (CIs) that were used to group the study sites. We 

also calculated environmental variables that could explain EC variation such as: land use variables including agriculture 

(MN_AGR), urbanization (MN_UHD), pasture cultivation (MN_PAS), and forest cover (MN_CFN), were calculated for 

each site and rivers distance to the nearest effluent discharge (V_DAR), mining area (P_DMN) and roads affected by 

snow (P_DIR). Cluster analysis resulted in 4 groups of rivers: SCI1 had the highest mean EC (2500 μS/cm) and were 

positively related to EC variability; SCI2 had the lowest mean EC (306 μS/cm) and were negatively related to EC variability; 

SCI3 had moderate-low mean EC (850 μS/cm) and were positively related to EC variability; and SCI4 had moderate-high 

mean EC (1300 μS/cm) and were negatively related to annual and monthly EC variability. According to the Random Forest 

analysis the temporal variation in EC was mainly driven by MN_AGR, P_DIR and P_DMN in SCI1; P_DIR and MN_AGR 

in SCI2; P_DMN and P_DIR in SCI3; and by MN_PAS and MN_AGR in SCI4. V_DAR had a relatively important 

contribution to SCI2. Generalized additive models showed significant differences in the temporal variation of EC between 

SCI1 and the rest of the groups. Finally, linear regressions showed that EC concentrations were significantly related to 

precipitation in all SCIs, with heavy rainfall in SCI3 and with low rainfall events (< 10 mm) in SCI1, SC2 and SCI3. Overall, 

our results show that human activities can have an effect on the temporal dynamics of salinity in Spanish rivers and that 

this should be taken into account for the proper management of freshwater ecosystems. 

 

 
Friday 8th July, Room 4, 09:30h  

OC 250: Impacts of water salinity on water quality, ecosystem health and human well- 
being in the case of the Draa river basin, Morocco 
Nils Kaczmarek1, Imane Mahjoubi1, Mokhtar Benlasri2, Maren Nothof3, Ralf B. Schäfer1, Oliver Frör1, Lisa 

Bossenbroek1, Elisabeth Berger1 
(1) iES Landau (Institute for Environmental Sciences), University of Koblenz-Landau, Landau, Germany; (2) Research Center of the Museum of Natural History, Cadi Ayyad 
University, Marrakesh, Morocco; (3) Molecular Ecology Group, Technische Universität Kaiserslautern, Kaiserslautern, Germany 

 

The river ecosystem, its organisms and the local people are directly connected with each other, with the relationships 

between them however not fully understood. High temperatures, aridity, and salinity, intensified through climate change 

and increasing water abstractions, affect the water quality and ecosystem health. Especially in highly arid regions like the 

Draa river basin in southern Morocco, these stressors can negatively affect livelihoods of aquatic organisms and the 

people depending on the water. Here we aimed to study the effects of water quality on ecosystem health and human well-

being to analyze the relationships between them. We assessed water quality and river ecosystem health in the Draa river 

basin through physico-chemical parameters, biological monitoring (aquatic macroinvertebrates), and the presence of 

pathogenic microorganisms. In addition, we conducted a survey related to human well- being and life satisfaction by 

interviewing residents living next to the studied river sites. We used the Moroccan water quality index, an ecosystem 

health index based on biodiversity metrics, and a human satisfaction index to assess the relationships between those 

indices. We found that high electrical conductivity and chloride levels, often exceeding maximum admissible values for 

drinking and irrigation water, are associated with decreased ecosystem health as assessed through macroinvertebrate 

richness and diversity. We further found human satisfaction with water quantity and quality, agriculture, the natural 

environment, and life overall to be low especially in areas characterized by high salinity and aridity. Our results show a 

correlation between water quality, ecosystem health, and human satisfaction, with salinity as one of the main stressors, 

pointing towards necessary measures to buffer increasing salinity and aridity through climate change and water 

abstractions.  
 

 
 



 

 

312 

312 

Friday 8th July, Room 4, 09:45h  
OC 251: Road salt pollution dynamics and effects on aquatic populations 
Steven P. Brady 
Biology Department, Southern Connecticut State University New Haven, Connecticut, USA  
 

Across the globe, freshwaters are becoming salinized due to human activities. Sea-level rise, industrial processes, and 

winter de-icing practices have had sweeping effects on freshwaters, degrading critical aquatic habitats for countless 

species. Winter de-icing is a particularly notable source of salt pollution because of its intentional application to roads, 

driveways, and sidewalks at high rates each winter, where it quickly runs off into adjacent aquatic habitats. The U.S. 

applies more than 20 million tons of road salt annually, and many freshwater habitats have already exceeded regulatory 

limits for chloride as a result. Unlike other contaminants, salt does not break down, but rather tends to accumulate 

unchanged in the environment. Indeed, about half of the salt applied each year is retained in watersheds, presumably in 

stores of ground and surface waters. Here, we report on puzzling dynamics of salt storage and transport in watersheds 

with residential development. We also report the numerous negative effects of road salt and road adjacency on amphibian 

populations in our study region, with a particular focus on how road salt acts as an agent of natural selection, driving the 

divergence of local populations. Finally, to provide more generalizable insights, we present a preliminary meta-analysis 

of variation in road salt toxicity across the interaction of road salt type (e.g., sodium chloride, calcium chloride) and aquatic 

organisms, from fish to amphibians to macroinvertebrates.  

 

 

Friday 8th July, Room 4, 10:30h  
OC 252: Salinity effect on river biofilm communities: A Microcosm Study 
Lazrak K.1, Tazart Z.1, Berger E.2, Mouhri K.1 and Loudiki M.1 
(1) Water, Biodiversity and Climate change Laboratory; Phycology, Biotechnology and Environmental Toxicology Research Unit; Faculty of Sciences Semlalia, University Cadi 
Ayyad, Av. Prince My Abdellah P.O. Box 2390, Marrakech 40000, Morocco; (2) iES Landau, Institute for Environmental Sciences, University of Koblenz-Landau, Landau, 
Germany.  

 

Over the last century, the salinity of many streams and rivers has dramatically increased, especially in dryland rivers. This 

salinization originates from geological sources (primary salinization), various anthropogenic sources (secondary 

salinization) and is further amplified by climate change. Salinization can impact freshwater communities including biofilm 

communities by increasing stress or mortality and reducing diversity. These impacts on aquatic organisms affect the 

ecosystem structure and functioning and can alter the ecosystem services provided by freshwater ecosystems to human 

societies. This study aims to investigate the responses of a biofilm to different salinity levels in a microcosm experiment 

and to provide insight into potenital impacts of future river salinisation. Biofilms collected from Wadi Iriri (southeastern 

Morocco) were exposed to water successively enriched with sodium chloride in three final concentration treatments (1,10 

and 30 g/L) over 16 days, and comparing changes in the biofilm with control microcosms without salt addition and control 

microcosms with nutrient addition (nitrogen and phosphorus) as positive control. Several biofilm responses were 

measured throughout the experiment including growth of algal biofilm (cyanobacteria, green algae and diatoms), 

biochemical parameters (total protein and carbohydrates), physiological parameters (chlorophyll a and carotenoid), 

antioxidant (catalase (CAT), superoxidase dismutase(SOD), and peroxidase (POD)), assimilation of Nitrogen (nitrate 

reductase), and finally, non-enzymatic salt stress markers and osmoprotection indicators (proline, polyphenols, 

malonaldehyde (MDA), peroxide(H2O2). The results indicate that at the end of the experiment, diatoms and cyanobacteria 

were negatively and significantly affected (p<0.05) by the high salinity concentration (10 and 30 g/L). Conversely, the 

growth of green algae was enhanced by high salt concentrations. Regarding biochemical and physiological parameters, 

the treatment with 1g/L NaCl had the highest content of carotenoids, chlorophyll a, proteins and carbohydrates compared 

to the algal biofilm exposed to high concentrations of NaCl (10 and 30 g/L). In addition, oxidative stress caused by 

exposure of the biofilm to high concentrations of NaCl (10 and 30 g/l) results in a significant increase in MDA, polyphenols, 

H2O2 and antioxidant activities SOD, POD and CAT as well as proline content and a significant decrease in nitrate 

reductase. This study revealed that salinity negatively affects the structure, function and metabolism of biofilms.  
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Friday 8th July, Room 4, 10:45h  
OC 253: Importance of salt contamination patterns (chronic vs. pulse) on leaf litter 
microbial-mediated decomposition 
Ricardo Oliveira, Aingeru Martínez, Ana Lúcia Gonçalves, Cristina Canhoto 
Centre for Functional Ecology, Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal 

 

Freshwater salinization is a growing worldwide threat affecting the structure and functioning of streams and rivers. 

Increased salinity frequently occurs as result of human activities that determine chronic or, less commonly studied, pulsed 

contamination. Here we compared the effects of both patterns of salt addition, within the same ionic concentrations (1, 4 

or 6 g NaCl L-1), on microbial-mediated litter decomposition and associated microbial endpoints. Mass loss of oak leaf 

litter was consistently depressed by salinization despite the pattern of salt addition. At higher salt concentrations chronic 

salt exposure was more deleterious than pulsed inputs to both microbial activity and reproductive outputs – lower and 

delayed sporulation — although not to fungal biomass. Globally, results indicate that the effective salt concentration to 

alter fungal activity should be greater in pulsed vs. chronic salinization, provided that intervals between salt pulses allow 

total or partial recovery of microbial functions. We suggest that, along with the concentration, attention should be devoted 

to the dynamics of salt contamination when analyzing the consequences of salinization in streams. 

 
 

Friday 8th July, Room 4, 11:00h  
OC 254: From avoidance to preference: pre-acclimation to salt alters habitat selection by 
zebrafish larvae exposed to salinity gradients in a non-confined exposure system 

Cátia Venâncio1, Rui Ribeiro1, Isabel Lopes2 
(1) Centre for Functional Ecology (CFE), Department of Life Sciences, University of Coimbra, Calçada Martim de Freitas, 3000-456 Coimbra, Portugal; (2) CESAM & Department 
of Biology, University of Aveiro, 3810-193 Aveiro, Portugal. 
 

Salinization risk assessment frameworks regarding freshwater ecosystems have been constructed around classical, 

standard assays (forced, non-pre-exposure) and mostly using the surrogate salt sodium chloride (NaCl). In realistic 

exposure scenarios of gradual salinization, organisms can acclimate and remain or avoid salinization by moving upstream. 

Integrating responses such as the acclimation potential and the avoidance behavior may allow the development of 

forward- looking risk assessment analysis. Additionally, it is important to add knowledge on this subject by comparing 

seawater/sea salts with other potential surrogate salts. Accordingly, 6-8 days old Danio rerio larvae were selected to 

perform 12-h habitat selection assays in a non-confined 6-compartment linear system to simulate saline gradients. 

Seawater (SW) and three potential substitute salts (MgCl2, KCl, and CaCl2) were used. The triggering of coping 

mechanisms (acclimation) that could influence their selection on conductivity preference was also studied in a parallel 

experiment using larvae pre- exposed to lethal levels of each salt. All salinity gradients were established from 

conductivities known to cause 50% of mortality in a 96-h period (LC50,96h). The median avoidance conductivities (AC50), 

after a 12-h exposure, were computed as well as the Population Immediate Decline (PID), an endpoint integrating both 

mortality and avoidance. The results indicated that larvae non-pre-exposed to salt were able to detect and flee from 

conductivities corresponding to the LC50, preferring low conductivity compartments. The KCl salt was an exception, in 

which the larvae did not avoid high salinity. The computed AC50 overlapped with the LC50 for MgCl2 and CaCl2, though 

the former were obtained in 12 h whereas the last in 96 h. The AC50,12h for SW was 1.83-fold lower than the LC50,96h. 

The PID, at low conductivities, was solely explained by the avoidance behavior of non-pre-exposed larvae. Larvae pre-

exposed to lethal levels of each salt, shown preference for higher conductivity compartments, except in the case of MgCl2. 

For CaCl2 and SW, pre-exposed larvae shown preference for intermediate conductivities with 30-40% and 60-109% of 

organisms preferring such conductivities, respectively; and, in KCl, the percentage of organisms observed increased with 

increasing conductivity levels. Organisms may be able to detect and avoid harmful conditions way before sublethal effects 

are induced. More, if fleeing is not immediately possible, freshwater organisms may withstand with salinity and acclimate, 

which may later allow them to thrive in higher conductivity environments. The understanding of these more realistic 



 

 

314 

314 

scenarios reveal that freshwater ecosystems may be more resilient to salinization than previously hypothesized and thus 

bring substantial updates for the proposal of mitigation frameworks.  
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SS13 Posters 
Poster sessions - Rectory Hall  

Wednesday - Friday, 6th - 8th July  
10:00h-10:30h, 16:15h-17:00h  

 
P135: Ecological quality standards in freshwaters vulnerable to seawater intrusion events: 
do Hydra sp. acclimate to low salinisation levels? 
Matilde Moreira-Santos1, Valéria Giménez1, Rui Ribeiro1 and Isabel Lopes2 
(1) CFE-Center for Functinal Ecology – Science for People & the Planet, Department of Life Sciences, University of Coimbra, 3000-456 Coimbra, Portugal; (2) Centre for 
Environmental and Marine Studies & Department of Biology, University of Aveiro, Santiago University Campus, 3810-193 Aveiro, Portugal 
 

Water-quality standards for protecting aquatic life are generally based on standard toxicity tests with lab species cultured 

under optimal conditions, that should be adequately sensitive for protecting populations at risk. However, populations in 

the wild are often already living under (contaminated-)stress conditions, which may dictate their acclimation to (low) levels 

of stress and eventually their most advantageous survival. Sea level rise is a climate change consequence of great 

environmental concern across the globe and thus there is an urgent need to best understand the effects of seawater 

intrusion on freshwater biota. Among the many freshwater standard species available to conduct toxicity evaluations, 

Hydra sp., though not extensively used, present several attractive features as test organisms; (i) are the most 

representative freshwater Cnidaria in bodies of water in every continent except Antarctica, (ii) are easily cultured in the 

lab offering great numbers of test organisms in a short period, (ii) require low volumes of samples, and, (iv) can be used 

in simple and rapid lethal and sublethal toxicity tests. Hydra sp. have most commonly been used to measure lethal and 

sublethal effects using classes of morphological changes as test endpoint. However, not only such estimations may be 

associated to some subjectivity, but they assume that ecosystem effects will only occur if the individual morphological 

effects will be successively transfer through higher levels of biological organization. On the contrary, feeding rate, as 

shown for other species, is an easy and rapidly measured endpoint, allowing to quantify direct effects on the population 

consumption, i.e., a depression in a key ecosystem function (secondary consumption). In this regard, the present study 

aimed at investigating whether two cnidarian species (the commonly used H. attenuata and the less studied H. virisissima) 

can acclimate to low salinisation levels (either caused by natural seawater or the surrogate NaCl), while investigating, not 

only species sensitivity, but also the sensitivity of the postexposure feeding response (unit: nauplii of Artemia 

franciscana/hydrant/30 min) relatively to that of the classical lethal/sublethal morphological effects. Toxicity tests to 

estimate ECx values were first conducted with hydrants from optimal lab cultures and then with hydrants cultured during 

at least two months under seawater/NaCl concentrations (mS/cm) representing two low salinisation levels: half and a 

quarter of the EC20. Results showed not marked differences in sensitivity between both species, but pointed to a slightly 

higher toxicity of NaCl (EC50s average of 5 mS/cm) compared to seawater (EC50s average of 6- 7 mS/cm). Results also 

suggest a lack of acclimation to salinisation events, as ECx values after two months culturing in low salinity levels were 

equal to or slightly lower than those obtained with hydrants obtained from cultures under optimal conditions. 

 

 
P136: Salinity tolerance of the New Zealand mud snail Potamopyrgus antipodarum 
Inês Paulino1, Carla Quintaneiro2, João Pestana2, Ana Luísa Machado2 
(1) Department of Biology, University of Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal; (2) CESAM & Department of Biology, University of Aveiro, 

Campus Universitário de Santiago, 3810-193 Aveiro, Portugal 
 

New Zealand Mud Snail, Potamopyrugs antipodarum is a very successful invader of aquatic ecosystems, including in 

Europe, where it has been established for over 120 years. Its quick colonization of freshwater ecosystems is due to its 

high capacity for active and passive dispersal, its parthenogenetic reproduction, which allows high population densities to 

occur in a given area, and also its tolerance to a wide range of environmental stressors, such as water salinity and 

temperature. Ecotoxicological tests are essential to determine the physiological tolerance of these organisms, and thus 
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to better understand their potential invasion success under expected climate change scenarios. P. antipodarum were 

collected at Olivais da Ponte (Mondego Bassin) and acclimatized to laboratory conditions for two months at a temperature 

of 20oC, photoperiod (16:8 LD) and artificial water. Initially, 96-h acute tests were performed using different concentrations 

of sea salt, ranging from 0.3 to 37.5g/L. It was thus possible to obtain lethal concentrations (LC), for the sea salt: 

LC10=28.032g/L and the LC50=30.16. Based on the LC10, the chronic reproduction assays (28 days assay) was 

performed using five concentrations of sea salt; control (0.3), 3.5, 7, 14 and 28g/L). In the end of the essay, all the 

organisms were dissected and the number of embryos in the brood pouch were counted. An hormetic response, i.e., an 

increase in the number of embryos compared to the control was observed in the first two concentrations (3.5, 7 g/L). As 

expected, in the two highest concentrations (14g/L and 28g/L) the number of embryos was very low, suggesting that 

population level effects are to be expected under these conditions. Ongoing work is also addressing effects of salinity 

(same exposure) on biochemical endpoints related to oxidative stress, neurotoxicity, and energy metabolism. Results will 

be discussed in terms of the tolerance of P. antipodarum towards salinity and how ecotoxicological assays can elucidate 

physiological tolerance that can help predict the future distribution of invasive species. 
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SS14: A journey towards the impacts of wildfires on 
aquatic ecosystems 

 Friday 8th July  
08:55h – 11:30h  

Room 2 
 
Organizers:   

- Isabel Campos,  Nelson Abrantes, Ana Ré  (Department of Environment & CESAM, University 
of Aveiro, 3810-193 Aveiro, Portugal)  
- Ana Marta Gonçalves (University of Coimbra, Marine and Environmental Sciences Centre, 
Department of Life Sciences, 3000-456 Coimbra, Portugal; Department of Biology and CESAM, 
University of Aveiro, 3810-193 Aveiro, Portugal)  
 
 
Wildfires are recognized as an evolutionary driver of forest ecosystems, playing an important role 
to keep and shape the ecosystem dynamics and promoting biodiversity and productivity. 
However, driven by human land use change and global climate changes, the wildfire natural 
regime has been changed and constitutes presently a challenging problem worldwide. Wildfires 
can create serious socioeconomic and environmental impacts, such as loss of human lives and 
properties, cost of suppression and damages to ecosystems and services provided by them (e.g., 
destroying wildlife habitat and vegetation, among others). Besides those effects, wildfires may 
pollute the atmospheric, aquatic and terrestrial ecosystems with the release of potentially toxic 
elements (PTEs) either primarily or via physicochemical transformation leading to toxic effects on 
species and endangering human health. Of particular interest are the impacts of wildfires on 
aquatic ecosystems as wildfires enhances greatly runoff generation and the associated transport 
of sediments and ashes and a substantial part of the PTEs attached to sediments and ashes can 
end up in downstream aquatic habitats impacting their quality. 
This session encourages contributions dealing with the wide variety of short-to-long term effects 
of wildfire environmental issues in connection with the aquatic resources. With the above context 
in mind, contributions related to the impacts of wildfires on aquatic ecosystems (freshwater, 
coastal and marine ecosystems) and in human health are welcome. Restoration and mitigation 
strategies to reduce wildfire impacts on aquatic systems is also another topic of interest. 
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SS14 Oral communications  
Friday 8th July, Room 2, 09:00h  

OC 255: Impact of wildfire ashes on the sub-individual responses of the aquatic 
invertebrate Chironomus riparius 
Ana-Belén Muñiz González1,2, Isabel Campos2, Ana Re2, Fernando Gonçalves3, Nelson Abrantes2, José-Luis Martínez-
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Nowadays, there is a poorly understood role of post-fire contaminants’ effects on aquatic ecosystem. This knowledge gap 

creates a limitation in our capacity to respond, adapt and mitigate the off-site effects of wildfires on aquatic systems, 

particularly in the context of climate change. Wildfires become a relevant environmental problem because ashes are 

remarkable complex matrices, containing, among others, potentially toxic contaminants such as metals and polycyclic 

aromatic hydrocarbons (PAHs). Various noxious effects have been observed on aquatic species from different freshwater 

trophic levels, limiting essential functions of the ecosystem and therefore the provision of services. However, it remains 

unclear which mechanisms underlie the effects of wildfire ashes at the sub-organismal level. In this work, we evaluated 

the effects of wildfire ashes from low (LS) and high (HS) severity origin on the Chironomus riparius larvae at a 

transcriptional level. 4th instar larvae were exposed during 72h to aqueous extract of ashes (AEAs) at 12.5%, 25%, 50%, 
75%, and 100% concentrations for each ash type. The transcriptional response was analyzed using a specific array 

including 42 genes related to vital metabolic pathways through Real-Time PCR (RT-PCR). The metal composition from 

the AEAs was determined by inductively coupled plasma mass spectrometry (ICP-MS). The results showed the presence 

of distinct toxic metals in both AEAs, including priority substances as Pb and Cu. A strong modulation on gene expression 

was observed with all the systems altered (endocrine system, detoxification, stress, immune and DNA repair) particularly 

evident after exposure to HS ashes, mainly with upregulation worrying due to their role in essential functions. 

Consequently, wildfire ashes were able to modify the development of C. riparius, acting as endocrine disruptors as 

evidenced by the strong modulation of genes related to crucial hormones. Moreover, the activation of the 

detoxification/stress systems could limit its future response to external aggressions compromising survival. Finally, the 

DNA repair gene disruption emphasizes the genotoxicity of these complex mixtures. The main advantage and novelty 

presented here is the early detection preventing future damage to aquatic organisms. Overall, wildfire ashes showed to 

be noxious to C. riparius even at short exposure time and low concentrations (12.5%). This study supports the use of 

transcriptional biomarkers for an early detection of potentially toxic effects of post-fire contaminants on freshwater 

organisms and the need to combine sub-organismal and organismal endpoint for a global impact evaluation on aquatic 

ecosystems.  
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Wildfires play a role in the evolution of forest ecosystems; however, they can lead to the release of substantial amounts 

of contaminants. After the first rains, post-fire runoffs can end-up in downstream aquatic ecosystems causing high concern 

due to the toxicity, persistence and bioaccumulation potential of the contaminants. The impacts of wildfires on freshwater 

ecosystems may depend on the fire severity and the surrounding forest composition. The aim of this study was to assess 
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the impacts of wildfires on the decomposition of allochthonous plant litter falling in streams as well as on the associated 

aquatic microbial decomposers. To that end, we carried out an in situ experiment by immersing unburnt and burnt leaves 

of oak and eucalyptus in the Vouga watershed at three stream sites inside the burnt catchment: upstream, within and 

downstream the burnt area. Results revealed that decomposition increased in leaves immersed within the burnt area, 

mainly for eucalyptus burnt leaves, suggesting that wildfires can cause an acceleration in decomposition, particularly if 

the surrounding forest is dominated by eucalyptus trees. The impact of wildfires on fungal biomass production was only 

evident in oak leaves mainly in those immersed within the burnt area. Bacterial species richness was almost 5-times 

higher than that of fungi. Bacterial diversity was higher on oak burnt leaves, particularly the ones immersed within the 

burnt area, whereas fungal diversity did not change; this suggests that bacteria are more sensitive to wildfire impacts than 

fungi. Bacterial communities were structured according to the leaf species and the stream site, indicating that wildfires led 

to shifts in community composition depending of the leaf species. Bacterial communities on leaves within and downstream 

the burnt area were more similar to each other and differed from the ones at the upstream site, regardless the leaf state 

(burnt or unburnt). Fungal communities on leaves differed mainly according to the leaf species. For oak leaves, the leaf 

state was the major criterion to discriminate fungal communities, but this was not observed for eucalyptus leaves. Our 

findings highlight the importance of microbial communities and forest composition in maintaining the functioning of stream 

ecosystems in wildfires catchments.  
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Environmental contamination influences the skin microbial community of amphibians, ultimately affecting their immune 

system. Forest fires are expected to impact the skin microbiome of amphibians since post-fire runoff transports 

contaminants, like metals and polycyclic aromatic hydrocarbons (PAHs), that can affect both terrestrial and aquatic 

ecosystems. The present study aimed to assess the effects of wildfire ash on bacterial isolates from the skin microbiome 

of two amphibian species: the fire salamander (Salamandra salamandra) and the Iberian frog (Rana iberica). Ashes from 

different types of vegetation (Eucalypt vs Maritime Pine) as well as from wildfires of different severities (Moderate vs. 

High), were tested. First, the antimicrobial activity of bacterial isolates collected from the skin microbiome of the 

amphibians was tested against the pathogenic agent Aeromonas salmonicida. The isolates presenting antimicrobial 

activity were then exposed to several concentrations (0, 6.25, 12.5, 25, 50, 75, and 100%) of aqueous extracts (AAEs) of 

the different types of ash. The results showed that more than 50% of the bacteria isolated from the skin bacteria of both 

amphibian species had antimicrobial activity against the pathogen Aeromonas salmonicida. Exposure to the AAEs had 

inhibitory, stimulatory or no effect on bacterial growth, for all ash types. Increasing AAE concentrations led to an increase 

in the number of bacteria whose growth was negatively affected. Eucalypt AAEs had a higher negative impact on bacterial 

growth than Pine AAEs. Ashes from high severity fires were also found to have more adverse effects on bacterial growth 

than those from moderate severity fires. Metals were likely the contaminants responsible for differences in ash toxicity, 

since most of the analyzed PAHs were below quantification limits. These findings raise concern about the risks faced by 

amphibians in fire-prone regions, such as the Mediterranean, as the predicted increase in fire frequency and severity 

induced by climate change will possibly potentiate the exposure of this group of animals to ash contaminants, weakening 

their immune system and consequently increasing the incidence of infections or diseases, further contributing to the 

decline of the populations.  
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Wildfires are a major environmental concern worldwide due to their many adverse impacts on terrestrial and aquatic 

systems. In the Mediterranean region, these events have increased in the last years. Although several studies evaluated 

the impacts of the wildfires on the structure and function of the ecosystems and their communities, there is a lack of 

studies evaluating the biochemical response of freshwater primary producers to wildfire ash. Lemna minor is a standard 

species currently used in ecotoxicological studies. It is considered a good bioindicator due to it ecological role as primary 

producer, short life cycle, easy maintenance at laboratory conditions, and wild distribution worldwide. Aiming to evaluate 

the impacts of pine ashes from high and low severity burned areas on the macrophyte L. minor, individual (e.g., growth) 

and sub-individual parameters (fatty acid and carbohydrate profiles) were assessed. Results showed that the ashes from 

high severity burned areas promoted a higher growth inhibition compared to ashes from low severity burned areas. 

Biochemical profiles revealed a decrease in the diversity and abundance of fatty acids content, comparing with the control 

(no exposure to ashes). However, an opposite trend was observed in the diversity and abundance of carbohydrates, that 

increased with the organism’s exposure to the ash concentrations. Higher decrease of essential fatty acids to the 

macrophyte structure (polyunsaturated C18) was observed on the organisms exposed to ash from high severity wildfires, 

than on the organisms exposed to ash from low severity wildfires. Moreover, this decrease was more efficiently 

compensated by the greatest increase of glucose in case of the organisms exposed to low severity wildfire ash. 

Considering the growth inhibition and the biochemical effects observed, this study highlights the potential of the fatty acids 

and carbohydrates as early diagnostic tools to assess the ash effects on the freshwater macrophytes.  
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Wildfires are currently a major problem in the Mediterranean region, with climate regimes propitious to fire ignition and 

spreading, leading to their increased prevalence and severity, large burnt areas, and long wildfires seasons. The wildfire 

effects go far beyond the on-site effects on the burnt area. The ashes can be transported by runoff and enter into the 

aquatic systems, affecting the water quality. Several studies have been conducted to understand the effects of wildfires 

on the aquatic ecosystems. However, there are few studies focused on aquatic primary producers, namely on their 

biochemical response to ash exposure. So, aiming to evaluate the effects of eucalypt ash from high and low severity 

burned areas in aquatic primary producers, the growth inhibition of L. minor as well as their fatty acid and carbohydrate 

profiles were studied after exposure to a range of ash concentrations. Our results showed that the ashes from high severity 

burnt areas are more toxic, with a higher growth inhibition compared to ash from low severity burnt areas. Concerning the 

biochemical parameters, it was observed that organisms exposed to ashes from high severity revealed a decrease in the 

fatty acids and carbohydrate content. On the other hand, organisms exposed to ash from low severity, showed a decrease 
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in the diversity and abundance of fatty acids content, comparing with the control (no exposure to ash) and an opposite 

trend was observed in the diversity and abundance of carbohydrates, which increased. In general, considering the two 

biochemical endpoints, it is observed that the FA profile is more affected by the high severity wildfire ash exposure, 

whereas the carbohydrate profile suffers the greatest changes with the exposure to low severity wildfire ash. These 

different carbohydrates response may be explained by a compensatory mechanism to keep the cell membrane integrity, 

since they are the main and fastest energy source to respond to stress conditions and act to keep the cell homeostasis. 

So, FA profile may be pointed as a better biomarker than carbohydrates profile, to assess the impacts of the wildfire ash 

exposure, since the first one exhibited a most coherent response (decrease) with the exposure to two different types of 

ash and carbohydrate response was different according to the ash type.  
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Wildfires constitute a diffuse source of contamination to aquatic ecosystems, since ash and soils transported by post-fire 

runoff, mobilize potentially toxic elements, like metals. Bivalves are particularly vulnerable to ash particles due to their 

filter-feeding behavior and benthic life cycle. Still, the effects of ash- associated contaminants on this group of organisms 

are poorly known, especially regarding marine species. This study aims to fulfill this knowledge gap, by assessing the 

antioxidant defense response of freshwater (the Asian clam – Corbicula fluminea) and marine (the cockle – Cerastoderma 

edule) bivalves to wildfire ash. Organisms were exposed to several concentrations (0, 12.5, 25, 50 and 100%) of aqueous 

extracts of Eucalypt ash (AAEs) from a moderate severity wildfire, during 96h. The activity of the enzymes catalase (CAT), 

glutathione peroxidase (GPx; with cumene hydroperoxide and hydrogen peroxide), glutathione reductase (GRed) and 

glutathione S-transferase (GST), were determined in the soft tissues of C. fluminea and C. edule individuals, as well as 

lipid peroxidation by quantification of thiobarbituric acid reactive substances (TBARS) and changes in protein content. 

Along with the biomarkers, metal concentrations were determined in the soft tissues of both species. A significant 

decrease in total GPx activity was observed at AAE concentrations ≥25%, for both species. Regarding selenium 

dependent GPx activity, a decrease was found at lower concentrations (12.5%), for both species. The activity of CAT and 

GST, on the other hand, was not significantly affected for neither species. In what concerns to GRed activity, TBARS and 

protein content, significant effects were observed but only for C. edule. The responses of both bivalve species also differed 

in terms of metal accumulation; with Asian clams showing increased Pb, Cd and Co concentrations when exposed to the 

AAE, whereas the cockles exhibited an increased Cu, Ni, Mn and Cr concentrations. These results suggest that C. edule 

suffered oxidative stress and consequently lipid peroxidation, after exposure to ash extracts. For C. fluminea, the 

antioxidant defense enzymes were effective in avoiding significant oxidative stress, with no effects on lipid peroxidation. 

The fact that negative effects were observed at AAE concentrations as low as 12.5%, suggests that bivalve species are 

highly sensitive to ash contaminants. The effects observed on the protein content and metal accumulation of C. edule, in 

particular, are of special concern since this species is used for human consumption.  
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Wildfires are a complex environmental problem worldwide, as the ash produced during the fire contains metals and PAHs 

of high toxicity and environmental persistence. These compounds are mobilized to water bodies, where can impair not 

only water quality but also human health. In this context, this study aimed to assess the toxicity of mimicked wildfire runoff 

to human skin cells, providing a first view on the human potential health hazardous of these matrices. Human keratinocytes 

(HaCaT) were exposed to aqueous extracts of ashes (AEA) prepared from ash deposited in the soil after wildfires burned 

a pine or a eucalypt forest stand. Cytotoxicity (MTT assay) and changes in cell cycle dynamics (flow cytometry) were 

assessed. Cell viability decreased with increasing AEA concentrations, regardless the ash source, the extracts preparation 

method (filtered or unfiltered to address the dissolved or the total fractions of contaminants, respectively) or the exposure 

period (24 and 48 h). The cells growth was also negatively affected by the AEA, as evidenced by the arrest progress of 

cell cycle, namely from phase G0/G1 to G2. The AEA cytotoxicity could be related to particulate and dissolved metal 

content, but the particles themselves may directly affect the cell membrane. Eucalypt ash was apparently more cytotoxic 

than pine ash due to differential ash metal burden and mobility to the water phase. The cell cycle arrest can be explained 

by the attempt of cells to repair metal-induced DNA damage, while if this checkpoint and repair pathways are not well 

coordinated by metal interference, genomic instability may occur. Globally, our results cause public health concerns since 

the burnt areas frequently stand in slopes of watershed that serve as recreation sites and sources of drinking water 

sources, thus promoting human exposure to wildfire-driven contamination. 
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Wildfire is a major disturbance of forest worldwide, posing an important threat to life, human goods and natural resources, 

not only on burnt areas, but also on adjacent aquatic ecosystems. Indeed, the environmental impacts of wildfires promote 

significant effects to the structure and functioning of the different ecosystem compartments. The ash deposited after a 

wildfire and the toxic elements associated to it, can be transported in the runoff to the water bodies, which can be 

detrimental and even lethal for the organisms living in the water systems. The present work aims to assess the effects of 

Arbutus unedo ash from a high severity wildfire on biochemical responses, namely fatty acids and polysaccharides 

profiles, and on the growth of Lemna minor and Lemna gibba. Lemna sp. is a freshwater macrophyte and a primary 

producer with a high sensitiveness to contaminants, such as metals, being used on ecotoxicological studies and reported 

as a good bioindicator species. To access the effects of the ashes on the macrophytes, the organisms were exposed to 

distinct ash treatments during 7 days. Results showed a decreased of the growth rate along of the ash concentrations, to 

both species. Biochemical profiles reported an increase of carbohydrates content and changes on the levels of fatty acids 

among the different ash concentrations, however, without a clear tendency to L. minor. A different pattern was observed 

for L. gibba, exhibiting a general increase in the composition of fatty acids and carbohydrates.  

Keywords: wildfire; freshwater macrophytes; biochemical impacts; strawberry tree  
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Biodiversity is not distributed equally across the globe, and consistent variations of richness have been observed along 

latitudinal gradients with a myriad of hypotheses explaining such species diversity patterns. However, species-based 

processes (e.g., extinction and colonization rates) are more difficult to detect than changes in the biological performance 

of individuals (e.g., survival, reproduction) because the influence of environmental factors occurs at the individual level. 

Individual body size is a fundamental trait in organisms that plays a key role in bioenergetics and metabolism. Thus, 

community size structure (i.e., the distribution of individual body sizes regardless of species identity) may provide novel 

insights to understand global ecological patterns and to represent community facets. The ACROSS aims to (i) assess 

latitudinal gradients of community size spectrum of aquatic and terrestrial animals using a meta-analysis approach and 

(ii) determine species richness variations across these ecosystems. With the ACROSS project, we will highlight the 

importance of using size-based approaches to reflect changes at a global scale, improving the knowledge base for the 

implementation of a macroecological theory of bioenergetics with individual body size as a key element. The ACROSS 

project will also involve international collaboration, result dissemination, and publication in top-ranked scientific journals. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 



 

 


