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Freshwater ecosystems and their communities are among the most threatened ones 
in the world. Despite the increase alerts for many freshwater fish decline and 
habitats collapse, our age still requires great conservation enforcement, namely by 
improving linkages between researchers, stakeholders and people in general. The 
identification of threats and management options solutions is crucial but the debate 
about challenges for freshwater biodiversity conservation within the context of 
global change, is also urgent.  
Therefore, this Symposium held in the scope of the European Life project focusing 
on the “Conservation of Saramugo, (Anaecypris hispanica), in the Guadiana river 
basin (Portugal)” (LIFE13 NAT/PT/000786), aimed to bring together scientists, 
students, technicians and environmental managers involved in the conservation of 
freshwater fish and ecosystem rehabilitation, and to provide a forum for networking 
opportunities, sharing ideas, experiences and perspectives, focused on the topics: 
 

▪ Threats to native freshwater fish and future management options/solutions 
▪ Impacts of climate change on freshwater ecosystems and mitigation measures 
▪ Freshwater habitats conservation and rehabilitation 
▪ Future challenges for the conservation of endangered freshwater fish species 

and riverine ecosystems 
▪ Cross experiences on LIFE projects 
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Plenary talk 

WHAT IS GOING ON WITH RIVERINE BIOTIC COMMUNITIES? 

Emili García-Berthou1  

1 GRECO, Institute of Aquatic Ecology, University of Girona, 17003 Girona, Catalonia, Spain 

emili.garcia@udg.edu 

 

Freshwater ecosystems are very rich in biodiversity and among the most threatened 

worldwide. This is well exemplified by the Iberian Peninsula, where most freshwater 

native fish are endemics that are declining due to multiple severe environmental 

pressures. These environmental pressures include hydrologic alteration (e.g. dam 

construction or water abstraction), pollution, habitat degradation, and invasive alien 

species. I will address the question “What is going on with riverine biotic 

communities?” mostly using our research in freshwaters of NE Spain. Using field 

studies and species distribution models, we have investigated the role of hydrologic 

alteration in explaining the decline of native species and the success of fish invaders 

such as the eastern mosquitofish (Gambusia holbrooki), bleak (Alburnus alburnus), or 

the largemouth bass (Micropterus salmoides). We found that natural abiotic factors 

such as temperature, elevation or precipitation are often more important than 

hydrological alteration in explaining the distribution of some invasive fishes in the 

Iberian Peninsula. However, hydrological alteration also seems to play a role. The 

ecological impact of invasive species is context dependent and varies with 

environmental features such as water temperature and salinity but is often not well 

studied. Preserving and restoring the natural flow regime of Mediterranean rivers 

might help to reduce the spread and abundance of aquatic invasive species but its 

potential in restoring native assemblages needs to be tested. The effects of multiple 

stressors seem rather antagonistic and identifying the most pressing stressors is thus 

crucial for successful management, making field studies more necessary than ever. 

Research and management projects should reinforce each other to provide evidence-

based conservation of rivers and freshwater fish. 
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Plenary talk  

HABITAT CONSERVATION AND REHABILITATION 

Rui Cortes1 2 

1 Department of Forestry Sciences and Landscape Architecture, Fluvial Ecology Laboratory, 
University of Trás-os-Montes and Alto Douro (UTAD), Vila Real, Portugal 
2 Centre for the Research and Technology of Agro-Environmental and Biological Sciences (CITAB), 
Vila Real, Portugal 

rcortes@utad.pt 

 

Habitat Conservation and Rehabilitation emerges as a priority for water authorities 

and became an important issue due to the implementation of the Water Framework 

Directive (WFD).  Nowadays, the restoration actions are commonly set to enhance 

water quality, longitudinal and lateral connectivity and to improve habitat 

heterogeneity or have some aesthetic purposes. As an idealistic objective, restoration 

outputs should also reflect naturalness, a concept embedded in the WFD, and all native 

aquatic communities and biodiversity should improve when integrate actions are 

applied. However, fish community require specific actions, since these species, in order 

to complete the respective life cycles, demand an intervention covering larger spatial 

scales, thus accounting for distinct requirements related to each development stage. 

Anyway, the effectiveness of river restoration requires a detailed definition of goals to 

clarify the resources and actions that will be needed and a previous information how 

each river ecosystem used to function before being degraded and as well the 

assemblages present in the reference condition. 

This conference deals precisely with the global concepts linked to restoration, but goes 

further into actions directed to the fish community, mainly the improvement of 

connectivity and habitat availability, especially in the most crucial stage for fisheries 

conservation _reproduction.  We selected two case studies belonging also to different 

geographical areas: one in North Portugal, R. Vilariça (R. Sabor catchment), where it 

took place important compensation measures, and one in a typical Mediterranean 

river, R. Odelouca (R. Arade catchment), where integrate procedures were set, from 

stabilization of river banks to habitat and riparian improvement, but specifically 

directed for target fish species.  
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In this presentation, we want also to draw the attention for the fact that there is still no 

agreement on what constitutes a successful river restoration project, since often it is 

not clear which techniques will be most successful for each specific restoration site and 

its ecological conditions. Besides, we generally observe that monitoring follow-ups are 

rarely used to assess and to correct the restoration outcomes. But in the selected case 

studies we want also to call the attention for the existing constrains. This is, often the 

techniques used, especially in heavily modified environments (like in R. Sabor, where 

the lower part of the river was replaced by two important impoundments), are more 

mitigation procedures than global restoration actions. 
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Plenary talk  

CHALLENGES FOR THE CONSERVATION OF ENDANGERED FISH 
SPECIES 

Jörg Freyhof 1 

1 German Centre for Integrative Biodiversity Research (iDiv) Halle-Jena-Leipzig, Deutscher Platz 5e, 
04103 Leipzig, Germany 

j.freyhof@igb-berlin.de 

 

In Europe only, about 600 different species of freshwater fish are native and about one 

out of three is threatened by extinction. This makes fishes, together with other 

freshwater taxa groups as mussels and snails, the most threatened in Europe. Thread 

levels are high especially in the Mediterranean Biodiversity hotspot, where many local 

and regional endemic species are found. Massive, often illegal, water abstraction, 

hydropower development as well as the completely uncontrolled invasion of alien 

species are major threads. While about 40 species of freshwater fish have gone extinct 

in the West Palearctic, conservation efforts are very limited and usually focused on 

species, which are neither endangered nor rare or of major concern. While dedicated 

action is urgently needed, freshwater biodiversity conservation is underfunded and the 

needs and challenges of fishes are poorly known by traditional nature conservation 

societies. Massive outreach activities and policy actions are as much needed as to re-

vitalize species conservation to hold biodiversity loss. 
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Plenary talk 

CONSERVATION AND RESTORATION OF MEDITERRANEAN 
TEMPORARY PONDS: EXPERIENCES FROM LIFE CHARCOS PROJECT 

Carla Pinto-Cruz 1, A. Belo 1, A. Mira 2, P. Sá-Sousa 1, N. M. Pedroso 3 

1 ICAAM (Instituto de Ciências Agrárias e Ambientais Mediterrânicas), Escola de Ciências e 
Tecnologia, Departamento de Biologia, Universidade de Évora, Pólo da Mitra, Ap. 94, 7002-554 Évora, 
Portugal. 
2 Unidade de Biologia da Conservação, Departamento de Biologia, Universidade de Évora, Pólo da 
Mitra, Ap. 94, 7002-554 Évora, Portugal. 
3 ICAAM (Instituto de Ciências Agrárias e Ambientais Mediterrânicas), IIFA (Instituto de Investigação 
e Formação Avançada), Universidade de Évora, Pólo da Mitra, Ap. 94, 7002-554 Évora, Portugal. 

ccruz@uevora.pt 

 

Mediterranean Temporary Ponds (MTP) are habitats of major conservation 

importance in Europe, due to their high contribution to local and regional 

biodiversity. They are classified as priority habitat (3170*) for conservation by the 

Habitats Directive and accessed as Vulnerable by the IUCN Red List of Habitats 
because of a strong decline in habitat area and quality over the last decades. 

Because conservation is vital to protect this habitat, LIFE Charcos project (2013-

2018) meant to implement management and restoration actions to preserve MTP in 

the Southwest Coast of Portugal, a Site of Community Importance (Natura 2000 

Network). The most relevant actions included updating habitat cartography, the 

development of practical methodology to access habitat conservation status, grazing 

management, invasive vegetation removal, pond basin topography restoration, 

plant communities’ enhancement with local seeds and plant propagules, and 

ecological connectivity improvement. 

To assess the impact of restoration practices we surveyed and monitored changes 

of several biophysical components (flora, fauna, water and sediment) before and 

after interventions. So far, monitoring results show an increase on growth rates in 

large branchiopods, and amphibian and floristic species richness.  

Since MTP area is mostly privately owned, to attain agreements with landowners 

for establishment of management and conservation practices was one of the most 

challenging tasks. The temporary ponds ecological restoration, and the increase of 
public awareness were also challenges of utmost importance. 

This work was co-funded by European Commission LIFE+ program – Project 

LIFE12NAT/PT/000997  
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Presentation 

SEMI-PERMEABLE SPECIES BOUNDARIES IN IBERIAN 
LUCIOBARBUS: A TALE OF FISSIONS AND FUSIONS  

Gante, H. F. 1, Doadrio, I. 2, Dowling, T. E. 3, Alves, M. J. 1,4  

1 cE3c – Centre for Ecology, Evolution and Environmental Changes, University of Lisbon, Lisbon, 
Portugal 
2 Departamento de Biodiversidad y Biología Evolutiva, Museo Nacional de Ciencias Naturales, CSIC, 
Madrid, Spain 
3 Department of Biological Sciences, Wayne State University, Detroit, USA 
4 Museu Nacional de História Natural e da Ciência, Universidade de Lisboa, Lisbon, Portugal 

mjalves@museus.ul.pt 

 

Understanding the nature of species boundaries and the evolution of species 

differences are fundamental, yet often neglected aspects that impact their 

conservation. Using a combination of morphological and molecular traits we 

examined the levels of differentiation across species and populations of Iberian 

barbels of the genus Luciobarbus, in areas of allopatry and sympatry. Compared to 

their allopatric counterparts, sympatric representatives of different species share 

alleles and show an increase in all measures of nucleotide polymorphism, indicative 

of ongoing hybridization and introgression. Interestingly, different nuclear markers 

introgress across species boundaries at various levels, with distinct impacts on 

population trees. High molecular diversity is particularly striking in L. steindachneri, 

which co-varies with other sympatric species. We thus provide evidence for a hybrid 

origin of this barbel ecotype, which suggests that ecology plays a key role in species 

coexistence and hybridization in Iberian barbels.  

This assessment is further supported by the correlation among species-specific 

molecular and morphological traits with geography, indicating that spatial 

heterogeneity is at least partially responsible for the maintenance of species 

boundaries, likely associated with local ecological conditions. In spite of the 

homogenizing effects of gene flow, species can still be discriminated using a 

combination of morphological and molecular markers. 
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Communication  

IBERIAN FRESHWATER ANGLERS AND FISH INTRODUCTIONS: AN 
IBERIAN SURVEY 

Banha, F. 1, Gago, J. 2,3, Margalejo, D. 4, Casals, F. 4, Ribeiro, F. 3, 
Anastácio, P. 1 
 
1 1-MARE− Centro de Ciências do Mar e Ambiente, Departamento de Paisagem, Ambiente e 
Ordenamento, Escola de Ciências e Tecnologia, Universidade de Évora, Rua Romão Ramalho, no 59, 
7000-671,Évora, Portugal.  
2 Escola Superior Agraria, Instituto Politécnico de Santarém, Santarém, Portugal 
3 MARE- Centro de Ciências do Mar e do Ambiente, Faculdade de Ciências da Universidade de 
Lisboa, Campo Grande, Lisboa, Portugal. 
4 Universitat de Lleida, Departament de Producció Animal, Av. Alcalde Rovira Route, 191, E 25198 
Lleida, Lleida, Catalunya, España. 

filipebanha@hotmail.com 

 

The high number of non-native fishes (NNF) in Iberian watersheds is of major 

concern to the freshwater ecosystems inhabited by many endemic and threatened 

fish. Most of the NNF in Iberia were illegally introduced for recreational fisheries 

purposes, by fishermen. To unveil the angler’s perceptions and behaviors about this 

problem, in person and on-line bilingual surveys (Portuguese and Spanish) were 

implemented in Portugal and Spain, both at river basin and country scales. In person 

surveys were implemented in the lowlands of two of the largest rivers in Iberia: the 

Tagus in Portugal and the Ebro in Spain. For the on-line survey, a survey was 

promoted in several on-line angler social media, namely facebook groups and 

fishing fora from both countries. Results showed an intense influx of tourist anglers 

to the Ebro River while in Tagus local anglers frequented this area. The preferential 

targets are introduced species such as the Wels catfish in Ebro River and the 

common carp and largemouth bass in the Tagus River. It seems that live bait is rarely 

used at the Iberian scale. The awareness about NNF environmental impacts is higher 

in Spain than Portugal. These results may be used to improve monitoring and 

awareness programmes. 
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Communication  

DISPERSAL OF SOME NATIVE FISH SPECIES INTO NORWEGIAN 
LAKES - A SERIOUS THREAT TO THE FRESHWATER FISH FAUNA 
AND THE AQUATIC BIOTA 

Hesthagen, T. 1 and Odd Terje Sandund, O. T. 1 
 
1 Norwegian institute for Nature Research, PO Box 5685 N-7485 Trondheim, Norway 

trygve.hesthagen@nina.no 

 

The phenomenon of biological invasions is considered one of the most serious 

threats to native aquatic biodiversity. In many cases, this involves introduction of 

species into new countries or continents. However, species translocations on a 

smaller geographical scale may also have profound effects on the recipient 

ecosystems. In Scandinavia, the short biogeographical history since the last 

glaciation, and the geographical position and topography of the watersheds, have 

restricted the number and natural distribution of freshwater fishes. As a 

consequence, over the centuries, several salmonid species favoured as food have 

been stocked in fishless lakes, or into lakes with few fish species. However, several 

less attractive species have also been moved to new lakes or watersheds; an activity 

which still continues in spite of being in violation of national legislation. This has 

mainly involved European minnow (Phoxinus phoxinus), pike (Esox lucius), rudd 

(Scardinius erythropthalmus), roach (Rutilus rutilus) and perch (Perca fluviatilis). 

These species have been translocated either to establish a sport fishery (e.g. pike), 

or released because fishermen have used them as live bait. In this paper we (i) 

outline the original and present distribution of these five species in Norway, (ii) 

assess to what extent they affect the abundance of native fish species or other 

aquatic biodiversity, and (iii) how they impact the recreational value of lake fish 

stocks. 
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Communication  

“CAN YOU SMELL IT?” A METHOD TO ASSESS HOW CYPRINID 
JUVENILES RESPOND TO PREDATOR CHEMICAL CUES 

Lima, C. S.1, Sousa-Santos, C. 1, Faria, A. 1, Gil, F. 2, Robalo, J. I.1 

 
1 1MARE-ISPA;  
2 Aquário Vasco da Gama 

clima@ispa.pt 

 

Cyprinids are one of the most representative and ecologically important groups in 

freshwater native ichthyofauna in the Iberian Peninsula. Almost all the Iberian 

species are endemic to this region and more than 60% are currently endangered. 

One of the major threats is the proliferation of exotic species known to have a 

negative impact on cyprinid larvae and eggs. This study aims to assess if 

Achondrostoma occidentale (a native and endemic cyprinid species present in the 

Alcabrichel, Safarujo and Sizandro rivers) actively avoids water with chemical cues 

from predators Procambarus clarkii and Micropterus salmoides. 

The tests were performed in a two-channel flume chamber allowing two water flows 

(control water vs test water) to be available to the fish in a choice arena. In each 

essay, water flowed through the chamber for 2 minutes and the position of each 

subject in the chamber was recorded at 5 seconds intervals. 

Typically, larvae and juveniles of A. occidentale face several threats in their first 

months of life, due to inhabiting temporary rivers with reduced summer pools and 

high concentration of pollutants. In these confined pools, the higher density of 

predators is also threatening so the avoidance of predator cues at young age is 

fundamental for species survival. 
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Communication  

UPDATE NEW FISH INVADERS IN PORTUGAL USING WEB SOURCES 

Banha, F. 1, Anastácio P. 1, Gago, J. 2,3, Veríssimo, A. 4,5, Ilhéu, M. 6, 
Gkenas 3, Ribeiro, F. 3 

 
1 MARE− Centro de Ciências do Mar e Ambiente, Departamento de Paisagem, Ambiente e 
Ordenamento, Escola de Ciências e Tecnologia, Universidade de Évora, Rua Romão Ramalho, no 59, 
7000-671,Évora, Portugal.  
2 Escola Superior Agraria, Instituto Politécnico de Santarém, Santarém, Portugal 
3 MARE, Centro de Ciências do Mar e do Ambiente, Faculdade de Ciências da Universidade de 
Lisboa, Campo Grande, Lisboa, Portugal                                       
4 CIBIO-U.P., Centro de Investigação em Biodiversidade e Recursos Genéticos, Vairão, Portugal        
5 Virginia Institute of Marine Science, College of William and Mary, Gloucester Point, VA, USA  
6 ICAAM – Instituto de Ciências Agrárias e Ambientais Mediterrânicas, Departamento de Paisagem, 
Ambiente e Ordenamento, Escola de Ciências e Tecnologia, Universidade de Évora, Rua Romão 
Ramalho, no. 59, 7000-671 Évora, Portugal 

filipebanha@hotmail.com 

 

The Freshwater anglers are a recognized vector for invasive fauna. In the Iberian 

Peninsula, about one million people practice this activity. Furthermore, anglers now 

frequently use social media to share their experiences through online platforms, 

which increases the amount of information about non-native fishes. We used online 

information regarding angler catches to detect new invasive fish species and assess 

their distribution. Two new fish species were detected in Portugal by checking 

online information, the channel catfish (Ictalurus puntactus) and the European 

perch (Perca fluviatilis). The first was detected along the river Guadiana, from the 

Spanish border to Mértola; the second was found in a small dam near Castelo 

Branco, Portugal. Spatial distribution patterns of the non-native species Silurus 

glanis and Ictalurus puntactus, from multiple online sources was reconstructed in 

Tagus and Guadiana River, respectively. For both catfishes the majority of records 

were from angler forums. Dispersal was predominantly downstream but several 

records showed long movements or upstream movements across dams, only 

possible by human intervention. Concluding, this low cost method showed invasive 

fish dispersal patterns that could be used to model invasion risk and to improve 

monitoring and control actions led by governmental agencies. 
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Communication  

AT HOME AWAY FROM HOME? INSIGTHS INTO THE PLASTIC 
PHYSIOLOGY AND BEHAVIOUR OF THE INVASIVE CHAMELEON 
CICHLID AUSTRALOHEROS FACETUS IN SOUTHERN PORTUGAL 

Baduy, F., Saraiva, J. L., Hubbard, P. C., Canario, A. V. M., Guerreiro, 
P. M. 

 
CCMAR -Centro de Ciências do Mar, Universidade do Algarve, 8005-139 Faro, Portugal 

pmgg@ualg.pt 

Invasive species are a growing concern for habitats worldwide. The chanchito, 
Australoheros facetus, a neotropical cichlid which displays high tolerance to abiotic 
factors and marked social behaviours, is currently found in southern Portugal in 
small streams with striking seasonal variations in hydrological regimes. We studied 
its endocrine physiology in the context of environmental acclimation, hierarchy 
formation and reproductive behavior.  

Fish were exposed to a range of temperature and salinities during short and long-

term trials simulating seasonal and/or estuarine conditions. CTmax and CTmin 

were determined, showing wide thermal tolerance, and the expression of metabolic 

and stress genes analyzed. Behaviour is highly and rapidily affected by temperature 

changes, with territorial aggression ensuing within minutes to hours above 

threshold temperatures. Growth and social behavior are abolished above 18ppt. 

Monogamous pairs establish and defend breeding territories. Social groups were 

followed at different periods of the year. Dominance indexes and fish size are highly 

correlated and very small size differences account for social ranking. Significant 

differences in initial and final 11K-testosterone(11KT) levels occurred among 

dominant and subordinates males but not in females. Members of the pair perform 

differential parental duties during offspring development. Whether such behaviors 

are under hormonal/pheromonal control is currently under investigation. A. facetus 

has high olfactory sensitivity to conspecific intestinal and bile fluids, and that 

olfactory potency of fluids from dominant males is greater than from subordinate 

males. It is possible that social and reproductive cues may also be transmitted 

chemically, which may open a door for the control of invasive populations. Overall, 

the characterization of physiological features could be used to reassess the invasive 

risk of this species using established toolkits such as FISK and AS-ISK. 
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Communication  

SPATIAL MODELING OF INVASIVE SPECIES DISTRIBUTION: THE 
USE OF DIFFERENT CLIMATIC VARIABLES AND PREDICTION OF 
POSSIBLE IMPACTS OF CLIMATE CHANGE 

Gama, M. 1, Johovic, I. 2, Banha, F. 1, Tricarico, E. 2, Anastácio, P. 1 
 
1 MARE− Centro de Ciências do Mar e Ambiente, Departamento de Paisagem, Ambiente e 
Ordenamento, Escola de Ciências e Tecnologia, Universidade de Évora, Rua Romão Ramalho, no 59, 
7000-671,Évora, Portugal.  
2 University of Florence, Florence, Italy 

mafaldagama@hotmail.com 

 

Global biodiversity is at risk as a consequence of climate change and freshwater 

ecosystems are expected to suffer the most. In recent years niche-based models have 

been used to predict species distribution and are an important tool for conservation 

and management of aquatic ecosystems. In this work, current and future climatic 

suitability areas of the invasive species Asian clam (Corbicula fluminea) 

and American bullfrog (Lithobates catesbeianus), were assessed at worldwide level. 

To model species distribution, climatic variables ecologically meaningful for the 

selected species and three timeframes (current, 2050 and 2070) were modeled 

using two increasing CO2 emission scenarios. Climate change might favor the 

expansion of C. fluminea, especially at higher latitudes, doubling the future suitable 

area. Also, an increase in adequate areas is expected at higher latitudes for L. 

catesbeianus, with a concomitant decrease in adequate areas around the 

Mediterranean in the future. Overall, results indicate that climate change will also 

favor the expansion of L. catesbeianus, and control actions should take place in order 

to minimize negative impacts of both bullfrog and asian clam presence. These 

results will be useful for management of invasive species, identifying high risk areas 

and allowing better targeting of mitigation efforts.  
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Communication  

SUBSISTENCE FISHERIES AND CONSERVATION OF FRESHWATER 
FISHES 

Miqueleiz, I., Miranda, R., Ariño, A. H. 
 
Universidad de Navarra, Pamplona, Spain 

imiqueleiz@alumni.unav.es 

 

In our study we have reviewed the information about subsistence-fished species in 

FishBase, the most comprehensive database for fishes. We have found that few 

countries have subsistence fisheries. Despite some of them being reported of 

having important subsistence fisheries, few fish species are considered under this 

category in FishBase. Furthermore, a big proportion of these species are not 

assessed in the IUCN Red List, leaving their conservation status uncertain. The 

unawareness of global conservation organisations about the imperilment of 

subsistence fisheries constitutes a great handicap for their viability as resources 

for local communities.   
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LIFE SARAMUGO PROJECT:  EXPERIMENTAL TESTING OF SEVERAL 
BARRIER TYPES TO PREVENT BLEAK FROM REACHING AREAS 
WITH SARAMUGO POPULATIONS 

Bernardo, J. M. 1, Matono, P. 1,2, Costa, A. M. 1, da Silva, J. 1, Ilhéu, M. 
1,2 
 
1 Departamento de Paisagem, Ambiente e Ordenamento, Escola de Ciências e Tecnologia, 
Universidade de Évora, Rua Romão Ramalho, no 59, 7000-671,Évora, Portugal.  
2 ICAAM (Instituto de Ciências Agrárias e Ambientais Mediterrânicas), Escola de Ciências e 
Tecnologia, Departamento de Biologia, Universidade de Évora, Pólo da Mitra, Ap. 94, 7002-554 
Évora, Portugal. 

jmb@uevora.pt 

 

Barriers are usually considered to be negative as they prevent or strongly reduce 

fish migrations and movements in general, fragmenting populations and decreasing 

their viability. But desperate situations call for desperate measures and in the 

context of LIFE Saramugo Project all possible actions with positive effects were 

taken. One of those actions was to block the bleak progression in the Guadiana river 

networks, preventing this alien species from reaching areas with Saramugo 

populations.  

The efficiency of several types of barriers were tested. Regarding physical (weir-

type) barriers, maximum bleak jumping performance was tested. For bubble 

barriers no avoidance was observed.  Some acoustic sequences caused avoidance 

for an initial period but with habituation that behavioural response was lost; adding 

bubbles to sound showed no increased efficiency. Electric barrier proved to be 

efficient under certain electric current conditions. These results are relevant to 

inform decision on an appropriate barrier to install in critical points. 
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Saramugo, Anaecypris hispanica, is a freshwater fish endemic of the south of the 

Iberian Peninsula, known to occur only in the middle and lower sections of the 

Guadiana river basin and in tributary of the Guadalquivir river. In Portugal it occurs 

essentially on temporary rivers tributary of the Guadiana river. The reduction in the 

distribution area and the population decline of this species, which took place from 

the 1970s onwards, is still happening today, with a very significant reduction in 

terms of abundance and distribution taking place, especially in the upper and central 

region of the Guadiana river basin in the Portuguese territory. Currently, in Portugal 

its presence is only detected in 5 sub-basins of the Guadiana river. 

Intrinsically dependent on the freshwater conservation status and adapted to 

survive in the small ponds of river that mantain water during the summer period, 

Anaecypris hispanica is classified as Endangered at a global scale and as Critically 

Endangered in Portugal. At the European Union level, it is a species of community 

interest and is included in Annexes II and IV of the Habitats Directive. 

This species prefers temporary rivers with moderate currents, in narrow (< 20 m) 

and shallow (< 60 cm) watercourses with coarse substrate (e.g. gravel, rocks) and 

aquatic vegetation (immersed and along the river margins). 

The LIFE Saramugo Project (LIFE13 NAT/PT/000786) aims to conserve Saramugo 

populations in 3 sub-basins of the Guadiana river (Xévora, Ardila and Vascão) 

located in 3 different Sites of Community Importance (SCI) of the European Natura 

2000 Network (namely Guadiana, Moura/Barrancos and São Mamede). In order to 

ensure the survival of this species, the main objectives of the project are to: i) Update 

the species’ population status in the Portuguese Guadiana River basin; ii) 

Rehabilitate aquatic and riparian habitats to provide shelter, feeding and 

reproduction habitats; iii) Clarify the potential impact of the co-existence with 

bleaks (Alburnus alburnus) in Anaecypris hispanica populations; iv) Reduce 

pollution in water bodies derived from livestock in order to improve water quality; 

v) Demonstrate techniques for removal and control of the expansion of exotic 

species in order to reduce the impact of this threat; vi) Contribute to the long-term 

conservation of Anaecypris hispanica through the involvement of landowners, 

farmers, fishermen and other stakeholders; vii) Promote and raise awareness for 

the Saramugo conservation with different target audiences, namely schools, 

landowners, fishermen, amongst others. 
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Habitat loss and degradation are known factors that greatly impair the conservation 

state of freshwater fish communities. These circumstances assume a paramount and 

decisive role in the conservation of saramugo’s populations, naturally occurring in 

Mediterranean streams, and highly vulnerable to hydrical stress during summer, 

where the animals’ ability to strive are intimately dependent on the permanence of 

riverine refuge habitats in appropriate conditions. 

During the development of the LIFE Saramugo project, a number of important refuge 

stream sections with habitat problems were identified and characterized.  

In consequence, an array of bioengineering and landscaping solutions were devised 

for several specific locations in the rivers Vascão (Guadiana Site of Community 

Importance - SCI), Murtigão and Safareja (Moura/Barrancos SCI). 

The solutions included desilting of important summer refuge habitats, stabilization 

of river banks and improving riparian vegetation. 

A number of constraints not only conditioned the actual locations for where the 

projects were to be developed, but also influenced the concrete solutions adopted. 

These river rehabilitation projects  fall under the concrete conservation actions C2 

(Minimize the impact of cattle on watercourses) and C3 (Rehabilitation of the 

aquatic environment and hidromorfologic requalification) are expected to, at least 

locally, enhance significantly the survival prospects for the saramugo, as well as the 

streams’ carrying capacity for all native freshwater biota. 
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In the frame of the Interreg NATURBA project an integrated program for the 

ecological recovery of the ecological and hydrological system of the Várzea de 

Loures. The remaining wetlands should be recovered and reintegrated and the 

populations of the highly threatened autochthonous fish species recovered. All these 

targets would lead to an integrated system articulating the wetlands, watercourses, 

agriculture and urban systems that build and surround the Várzea. 

The promotion of ecological and environmental services and the development of na 

urban culture able to recognise the importance of the associated ecological and 

agriculture systems breaking the existing segregation between these universes, is a 
central objective.  

The main objective is the recovery of the ecological functionality and value together 

with the understanding by farmers and ”urbans” that they don’t belong to 

independent segregated systems but to an integrated and interdependent structure 

that must be managed and lived in a conscientious and  involved way by all 

stakeholders (both direct or indirect).  

The different intervention and ecological recovery as well of agro-urban integration 

proposals will be presented. 
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Dams and other river obstacles are one of the main threats to fish species as they 

cause multiple direct and indirect impacts on aquatic organisms. The effect of 

barriers is more evident and studied in diadromous fish species, such as salmon. 

Obstacles hinder their migration from the sea to the rivers, essential for the 

completion of their life cycle. However, other obstacle effects on fishes are more 

subtle, like the genetic isolation of populations. The lack of inter-population 

breeding causes a degradation of genetic variability and higher vulnerability to 

extreme phenomena, like pollution or climate change. The Iberian Peninsula is one 

of the places with higher number of large dams in the world. It is also home for 37 

endemic species, of which 29 are threatened to some degree according to the IUCN. 

Applying a river connectivity index for potamodromous fish species we calculated 

the degree of fragmentation of these 37 endemic species due to geographic and 

barrier-induced isolation with the aim to analyses the relationship between 

conservation and fragmentation of species. Higher levels of fragmentation are 

associated with higher probability of population and species extinction, so the most 

isolated ones would need special conservation plans including barrier impact 

mitigation.  
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Endemic freshwater fish from the Mediterranean area are amongst the most 

threatened species in the world due to increasing river degradation. Because of such 

threats, the number of river restoration projects has greatly increased, despite they 

are seldom planned with inputs from the species’ life history, often resulting in 

erroneous practices that compromise success. This study assessed the seasonal and 

size-related microhabitat use of three endemic cyprinids: barbel (Luciobarbus 

bocagei), nase (Pseudochondrostoma polylepis) and calandino (Squalius alburnoides) 

in a Mediterranean river. All species showed nonrandom microhabitat use. The 

barbel and nase shifted to faster-flowing positions (>25 cm/s) with a coarser 

substratum (>150 mm particle size) during spring and to sheltered positions (50–

100% instream cover) during autumn. Calandino selected more covered areas in 

autumn (>60% cover) and shifted to shallower positions from this season (>40 cm) 

to summer (<35 cm). Significant size-related differences in microhabitat use were 

consistent for the three species, with smaller individuals occupying shallower 

microhabitats. Significant resource-use overlap between species size classes 

increased from autumn to summer, occurring mainly between juvenile and small 

adult barbel and calandino. This study helped develop recommendations for river 

restoration practices that may have a wider application, particularly for other 

Mediterranean-type rivers. 
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In Portugal, the climatic characteristics and the anthropogenic pressures are 

responsible for the existence of a large number of temporary rivers, which total 50% 

of the water bodies at national level, covering all river types. At basin level, the 

percentage of the total number of water bodies that are temporary is particularly 

important at the Guadiana, Sado and Ribeiras do Algarve river basins, reaching 

approximately 70%, and in the Tagus, Ribeiras do Oeste and Douro rivers basins, 

totalling approximately 50%.  

These numbers tend to increase in a near future as a result of climate change, as all 

climate scenarios point to the increase in the annual average temperature and to the 

reduction in the annual average precipitation, which will be more pronounced in the 

southern and inland regions. 

In this context, several constraints have been identified to the application of the 

current water status assessment systems, including the sampling protocols, 

compromising an effective evaluation of the water status and the design of effective 

Programs of Measures, as stated in the Water Framework Directive. 

The aim of this communication is to present a methodological proposal to be 

developed in two stages. The first stage will result in adjustments to the sampling 

protocols of the quality elements, and the second one, taking in consideration the 

Common Strategy on the Implementation of the Water Framework Directive, in 

possible changes in typology and assessments systems. 
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Hydroelectric exploitation changes the natural flow regime of rivers, causing 

significant alterations on their fish populations. In the present study we aim to 

evaluate, at a multiscale level, the impact of short-term streamflow alterations (i.e. 

hydropeaking), caused by hydroelectric dams, on freshwater fish populations from 

Portuguese rivers. Pluri-annual electrofishing campaigns in non-regulated and 

regulated rivers identified a higher abundance of exotic and limnophilic fish species 

in the first and of eurytopic in the latter. Pre and post-operational radiotelemetry 

studies on 50 Iberian barbell in regulated and non-regulated scenarios showed that 

fish subjected to hydropeaking present larger and more continuous home ranges. 

Monitoring of 11 barbell tagged with EMG transmitters revealed a reduction of their 

level of muscular activity during hydropeaking periods, associated to a selection of 

marginal refuges. Intermittent flow respirometry applied to Atlantic salmons in 

controlled swim trials reveal a strong physiological response to the sudden 

temperature variations related with hydropeaking. Results from these studies 

provide integrated information about the impacts of hydropeaking in fish 

populations. Such knowledge can be applied in management programs to develop 

guidelines for the protection and restoration of natural flow variability and 

promotion of ecological integrity of fish populations in regulated rivers. 
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Environmental DNA (eDNA) and metabarcoding are potentially useful tools for 

assessing water ecological status and for detecting rare freshwater species, as the 

threatened or recently introduced. While collection of biotic data is essential to 

inform managers, the widespread application of eDNA metabarcoding in freshwater 

monitoring is hindered by the lack of standardised field, lab and bioinformatics 

protocols. Here we aim to illustrate the eDNA metabarcoding workflow developed 

under the FRESHING project for monitoring the ecological status of running waters 

and detecting rare fish species. The Douro Basin watercourses (Spain and Portugal) 

were used as a case study because the region covers a wide range of environmental 

conditions and human stressors. We selected a collection of sampling sites that 

represent the main gradients of environmental conditions and human stressors in 

the basin using GIS datasets available online and ordination techniques. We then 

visited the selected sites during early summer 2017 and 2018, filtered water for 

collecting eDNA, and performed conventional methods to sample fish, and benthic 

macroinvertebrates with the joint efforts of other ongoing projects. We also 

collected fin tissues from of the fish species occurring in the study area to complete 

DNA reference collection at InBIO-CIBIO. In a further step, we used those tissues to 

sequence Citb, COI and 12s genes, if not available in GenBank or BOLD databases. 

We present the DNA reference collection for fish, and the genera for which the 

distinction at the species level is more problematic. We also present future steps of 

the project, including the development of eDNA metabarcoding field and lab 

protocols for the Douro Basin watercourses. 
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Saramugo (Anaecypris hispanica) is one of the most threatened freshwater fish 

species in Portugal and in the Iberian Peninsula. It’s classified as Endangered and as 

Critically Endangered at global and at nationwide scale respectively. In Portugal 

saramugo shares the same conservation status as the iberian imperial eagle, and the 

iberian lynx. The need to protect it doesn’t relate only with itself. Its conservation 

status reflects the poor condition of streams saramugo inhabits as well as the other 

freshwater species that depend on this habitat. When a significant part of the threats 

to saramugo and its habitat are linked to humans, we have the duty to mitigate these 

threats. 

Approved by the European Commission and funded 50% by the LIFE-Nature 

Programme, the LIFE Saramugo Project “Conservation of the Saramugo (Anaecypris 

hispanica) in the Guadiana basin (Portugal)” (LIFE13 NAT/PT/000786) aims to 

intervene in the entire historically known distribution area of the saramugo in the 

Guadiana basin, namely in 3 sub-basins (Xévora, Ardila and Vascão), in order to 

ensure the survival of this species, hoping to drastically reduce the decline of the 

saramugo population which has been observed until now. LIFE Saramugo also 

intends to become a decisive catalyst for the long-term conservation of this highly 

threatened species and constitutes an important contribution towards the 

implementation of the Natura 2000 Network (European Network of Protected 

Areas), since the interventions in the framework of this Projet are exclusively 

targeted in 3 Sites of Community Importance (SCI), namely Guadiana, 

Moura/Barrancos and São Mamede. 

This Project is coordinated by the Liga para a Protecção da Natureza (LPN) in 

partnership with public and private institutions, namely the Universidade de Évora 

(UÉvora), the Instituto para a Conservação da Natureza e Florestas (ICNF) and the 

company Aqualogus – Engenharia e Ambiente, Lda. 
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The bleak (Alburnus alburnus) is an invasive cyprinid fish occurring in high density 

in many Iberian Rivers, namely in the Guadiana. Considering its success and invasive 

character, the coexistence with native species can lead to negative impacts, 

especially with those showing high genetic proximity and potentially similar 

ecological traits, such as the endemic and highly threatened saramugo (Anaecypris 

hispanica). Although the bleak has been considered a biological threat to the native 

fish fauna, there is still a lack of knowledge on many aspects of its bio-ecology in 

Mediterranean climate streams, namely regarding habitat use. This study aimed to 

evaluate the potential impact of the bleak on the depleted populations of saramugo, 

considering the comparative patterns of habitat use. Data were collected in the 

Portuguese basin of the Guadiana River during the spring of 2015 and 2016 and 

supplemented with data previously obtained. Habitat use was evaluated for these 

two species using probability-of-use curves regarding the most relevant 

hydromorphological habitat features. Habitat selectivity, niche breadth and overlap 

were also quantified at the mesohabitat scale. Saramugo revealed habitat 

preferences for deep pools, medium/deep runs and fast riffles, whereas the bleak 

showed preference for medium/deep pools and medium/deep runs, resulting in a 

high habitat overlap between both species. Substrate type and vegetation elements 

were important for both species, though with distinct preferences. The obtained 

results contribute to support the implementation of effective measures that can 

selectively benefit the native fish fauna conservation, namely through habitat 

rehabilitation. 
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Invasive species have the potential to impact native fish through interference 

competition, which is especially concerning for the conservation of the valuable 

endemic ichtyofauna of the Iberian Peninsula. This study investigated the potential 

negative effect of the invasive bleak Alburnus alburnus on the behaviour of the 

critically endangered native Iberian saramugo Anaecypris hispanica. The behaviour 

patterns were analysed under experimental conditions in outdoor tanks through 

observations on shelter use, shoaling, space use, swimming and direct interactions 

between individuals. Saramugo showed a strong social character, being the 

monospecific shoal a sharp behavioural feature, independently on the presence of 

the bleak. Sheltering was also an important and consistent behaviour to the species. 

The presence of the bleak resulted in the increase of individual space exploration, 

as well as swimming and especially fast swimming events, and a wider use of the 

available space, including the water column in addition to the bottom. This points to 

higher activity levels of saramugo in the presence of the bleak. Negative direct 

interactions, particularly through aggression, were not frequent but only occurred 

when the bleak was present and were always triggered by this species. The future 

possible coexistence of these two species in the wild is likely to promote an increase 

of saramugo individual’s activity, reducing shelter use and leading to higher 

metabolic expenses as well as predation risk. 
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Genetic factors have direct and indirect impacts in the viability of endangered 

species. We used mitochondrial and nuclear markers to address phylogeographic 

and demographic data on the critically endangered Anaecypris hispanica, using a 

broad sampling set which covered its known distribution area in the Iberian 

Peninsula. A. hispanica populations are genetically diversified and strongly 

differentiated, with restricted gene flow among them, which may result from 

ecological, hydrological and anthropogenic causes. A genetic diversity latitudinal 

gradient was detected between the populations from the Upper (more diversified) 

and the Lower (less diversified) Guadiana river basin. We postulate a Pleistocenic 

westwards colonization route for A. hispanica in the Guadiana river basin, which is 

in agreement with the tempo and mode of paleoevolution of this drainage. This 

study highlights the view that critically endangered species facing range retreats are 

not necessarily genetically depleted. However, the extinction risk is not negligible 

since A. hispanica faces the combined effect of several deterministic and stochastic 

negative factors and, moreover, recolonization events after localized extinctions are 

very unlikely to occur due to the strong isolation of populations and to the patchily 

ecologically-conditioned distribution of fish.  
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The implementation of adequate conservation strategies for critically endangered, 

rare species requires adequate knowledge of their distribution and ecological 

requirements. Such information is often scarce, and spatially extensive and labor-

intensive field surveys are generally hampered by insufficient resources. Here, we 

used a model-based sampling design building on knowledge from distributions and 

habitat requirements of two surrogate species to support the stratification of 

surveys targeting the critically endangered and rare Lisbon nase, I. olisiponense, 

ultimately improving the cost-efficiency of field sampling. 

A comprehensive survey of 19 tributaries in the lower Tagus and its main channel 

was performed between late 2015 and late 2016, totaling 87 unique sites. Presence 

of I. olisiponense was detected in only three tributaries and in the Tagus main stem, 

representing two tributaries with previous records (Muge and Trancão) and two 

new population nuclei (Cabanas and Tagus). Extensive sampling at other tributaries 

with previous species’ occurrence (Rio Maior, Magos and Ulme) did not detect I. 

olisiponense, suggesting the species has been extirpated there. Evidence of 

successful recruitment was found at Muge and Trancão only. This study provided a 

robust assessment of the current Lisbon nase distribution, and a better 

understanding of its ecological requirements and habitat preferences. 

  



SYMPOSIUM FOR THE CONSERVATION OF FRESHWATER FISH AND HABITAT REHABILITATION 
 

28 27.09 - 29.09. 2018  /  UNIVERSITY OF ÉVORA, PORTUGAL 

Communication  

RECOVERY PLAN FOR JARABUGO (ANAECYPRS HISPANICA) IN 
EXTREMADURA 
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The conservation Plan of the Jarabugo (Anaecypris hispanica) in Extremadura has 
been recently admitted to administrative procedure. 
 To carry out this Plan, information of the species distribution in the region was 
updated by means of intensive surveys, using mainly electrofishing but also fishing 
nets.  As a result Anaecypris was found in 16 rivers, two of them new localities for 
the species, but was disappeared in other three localities. 
A zonification of the distribution area has been established, according to the 
importance  of the rivers, in terms of environmental conditions and Anaecypris 
population status, designating key places for conservation and prioritising 
conservation areas, including the designation of new areas and  the extension of 
other already recognised in Natura 2000 network. 
The main threats to A. hispanica in Extremadura are those already known for other 
fish species, but we can highlight  invasive alien species, habitat fragmentation and 
droughts as the most problematic.  
During sampling we found some places were Anaecypris population was in danger 

due to drought and took those fishes to the facilities in Vegas del Guadiana 

acuaculture centre to preserve them. Following the guidelines of Doadrio 2011, 

these fishes were used for ex situ reproduction. 
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AN ACTION PLAN AND FOUR PROJECTS FOR THE CONSERVATION 
OF ANAECYPRIS HISPANICA 

Cardoso, A. C. 
 
Instituto da Conservação da Natureza – Parque Natural do Vale do Guadiana 

Ana.Cardoso@icnf.pt 

 

The “Action Plan for Conservation of the Saramugo” was carried out on 2011 and 

involved the participation of local and regional authorities and local stakeholders.  

Since then an effort was made to implement the actions foreseen in the project, 

taking into account the priority actions, human pressures and budget available. 

The existence of a conservation plan proved to be an indispensable piece for the 

conservation of the species, serving as a guide from which any entity could develop 

management actions in favor of the species. And as a balance, after seven years, four 

conservation projects were developed. 

The contribution of each of the projects to the conservation of the species as well as 

the constraints of the implementation of the actions will be the main focus of the 

presentation. 
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PREVENTION IN THE IBERIAN PENINSULA 
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The Portuguese and Spanish societies have very limited understanding about the 
threats posed by Invasive Alien Species (IAS) in aquatic ecosystems. This lack of 
awareness about IAS problems hampers any management policy proposed by public 
administration and stakeholders, contributing to missing IAS management strategy 
in both countries. Surprisingly, data on aquatic invasions and impacts are available 
and complete, but key information to improve awareness and management is 
lacking. 
We present here an approved LIFE-Environmental Governance and Information 
(LIFE17 GIE/ES/000515) project- LIFE INVASAQUA – that will run between 2018 
and 2023 in the Iberian Peninsula.  
The main goal of INVASQUA is to increase Iberian public and stakeholder’s 
awareness for IAS problems in aquatic ecosystems and to develop tools that will 
improve an efficient Early Warning and Rapid Response (EWRR) framework for 
new IAS in freshwater and estuarine habitats. Specific objectives are to:  

(1) Support the EU Reg. implementation on IAS by engaging and creating 
synergies between knowledge building and management stakeholders at an 
Peninsula scale. 

(2) Improve Iberian capacity for early detection and rapid response (EWRR) by 
increasing awareness and training key target groups 

Raise general public awareness about the threats caused by aquatic IAS. 
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UNLOCKING THE SEVERN – THE UK’S LONGEST RIVER OPEN FOR 
FISH 

Morris, M., Crundwell, C., Harrison, R. 
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A major project to reopen the UK’s longest river, the River Severn, has secured €20 

million. The project was developed between the Severn Rivers Trust, the Canal & 

River Trust, the Environment Agency and Natural England. The project – the largest 

of its kind ever attempted in Europe – will remove weirs and install five state-of-the-

art fish passes on the River Severn and a major tributary, to secure the long-term 

future of many of the UK’s declining and protected fish species by substantially 

increasing access to important spawning grounds. The project is predominately 

focused on the once abundant and now threatened twaite shad (Alosa fallax) but will 

also benefit other critically declining species such as sea lamprey (Petromyzon 

marinus), salmon (Salmo salar L.) and the European eel (Anguilla anguilla). This 

exciting project is about more than fish migration, though, and will work closely with 

local communities and schools in order to reconnect millions of people with the 

natural, cultural and industrial heritage on the rivers. In reconnecting people with 

the river, the project will raise awareness of the value of UK rivers, not only for 

enhancing biodiversity, citizen science, tourism and fishing, but ensuring the River 

Severn is protected for our future.  
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FRESHWATER HABITATS IN A CLIMATE CHANGE PERSPECTIVE 
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The Triple lakes-project is a water management project for improvement of lake and 

stream Natura 2000-habitats within three catchments. The major lakes in the 

project are cold, deep, clear-water calcareous lakes with long retention time and 

distinctive cold-water characteristics and species such as brown trout (Salmo 

trutta), arctic char (Salvelinus alpinus) and freshwater pearl mussle (Margaritifera 

margaritifera). Reports on deteriorating environmental quality and decreasing 

population of characteristic species has set focus on concrete action, but also 

preventive work, especially in the context of climate change. 

Most tributaries have been modified due to timber floating, hydropower or drainage 

which has impaired important features in the habitat for aquatic species. Fish are 

for example not able to migrate, and spawning areas have been destroyed due to 

intense forestry. On top of that rising temperatures is a threat to species that thrive 

in cold water.  

The projects overall goal is maintained good water quality, strong biodiversity and 

high quality habitats to provide resilience for future challenges. To achieve this both 

physical habitat restoration and dialogue processes for awareness regarding water 

ecology and sustainable use of land and water is needed and included in the project 

actions. 
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Habitat loss and overfishing are the most significant threats to diadromous fish, 

most of them of high socioeconomic and conservationist importance, like Alosa 

alosa, A. fallax, Petromyzon marinus and Anguilla anguilla. The project “LIFE 

AGUEDA ‐ Conservation and Management Actions for Migratory Fish in the Vouga 

River Basin” started in 2017 and its main objective is the removal of hydro‐

morphological pressures towards the reestablishment of conditions for a good 

ecological status, as required by the Water Framework Directive (WFD) and 

associated River Basin Management Plans. This will be achieved by: i) restoration of 

river morphology through the installation of nature‐like fish passes, removal of river 

obstacles and re‐naturalization of the river bed, design and operation of a pilot 

translocation program directed to European eel juveniles, and riparian habitat 

restoration; ii) recreational and commercial fisheries management; and iii) 

stakeholders’ engagement and compatibility of ecosystem uses. Anglers’ 

engagement in fish monitoring through the design and operation of a pilot mobile 

phone application will contribute to collect data on fish distribution, while the 

design and operation of a pilot “mobile auction” in the study area, together with the 

implementation of a “label of origin” system, will promote market differentiation 

and fish valorisation. 
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LONGITUDINAL CONNECTIVITY VS INVASIVE SPECIES. THE CASE 
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The main objective of the LIFE13 NAT / ES / 000772 " ACTIONS TOWARDS THE 

PROTECTION AND CONSERVATION OF IBERIAN CYPRINIDS OF COMMUNITY 

INTEREST-CIPRÍBER-"is to protect and establish a protocol for the recovery of 

endemic native cyprinids populations of the southwest of the province of Salamanca 

(Spain), as well as conserve and restore the natural habitats in which these species 

are found by, among other measures, the permeation or demolition of transverse 
obstacles. 

Nevertheless, the appearance of invasive alien species in the area of application of 

the project during the last years, have forced to stake out the initial objectives in 

order to protect the endangered species and to include the compartmentalization as 

part of the invasive alien species control strategy, pointing out the dilemma of strict 

application of the WFD. 
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LIFE SAVING LASCA URGENT MEASURE TO CONSERVE NEARLY 
EXTINCT SPECIES PROTOCHONDROSTOMA GENEI 
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Lasca (Protochondrostoma genei) is a freshwater cyprinid fsh species, commonly 

named South European Nase. It inhabits northern Italy and western Slovenia. Its 

populatons are in drastc decline. Especially, in Slovenia where Lasca is near to 

extncton. It can be found in Reka river basin in Goriška Brda area, where the 

populaton counts only a few 100 specimens. However, in Slovenia the only 

proclaimed Natura 2000 site for Lasca is Dolina Vipave, where the species has 
already disappeared.  

Aim of the project is to conserve Lasca and thus to prevent its extncton. We will 

develop a Management plan for the species, which will include breeding in captvity, 
threats reduction and the species reintroducton on sites of its historical presence. 
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THREE IBERIAN CYPRINIDS 
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The typical drought-flood cycles of Mediterranean intermittent rivers are expected 

to become harsher under future altered climates, with an increase of both severe 

droughts and flood events. Floods leading to changes in flow and higher water 

velocities may be potentially harmful for both adults and younger developmental 

stages, compromising the recruitment in native fish populations. In this study, we 

evaluated the response of juvenile fish of three endangered cyprinid species 

(Achondrostoma occidentale, Iberochondrostoma lusitanicum and 

Iberochondrostoma almacai) to increasing water velocities. Experiments were 

carried out at Aquário Vasco da Gama (Lisbon), using fish bred in captivity for future 

restocking actions. For each individual, we determined the critical swimming speed 

and its relationship with several morphometric measures. Preliminary results 

suggest that juveniles of A. occidentale can attain higher critical swimming speeds 

than I. lusitanicum and I. almacai, and that this difference in performance may be 

related to generally higher body heights in the first species. 
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Major focus in the management of endangered fish species has been the study of 

genetic, environmental and ecological factors. Health monitoring assessments 

represent a neglected area of conservation programs in these species. A 

conservation medicine approach represents not only a direct evaluation of the 

species’ fitness, but also a key indicator of ecosystem quality. In the Iberian 

Peninsula, a high number of endemic cyprinids can be found, with the majority 

displaying some level of conservation concern. Main threats include water 

abstraction, pollution, damming, habitat loss or degradation and proliferation of 

exotic species, but the role of infectious diseases in these populations’ dynamics is 

not known.  

In this project, we aim to characterize the prevalence and impact of one of the main 

pathogens in freshwater fishes - Aeromonas hydrophila – in the Portuguese arched-

mouth nase (Iberochondrostoma lusitanicum) as a model for bacterial infections’ 

epidemiology in endangered endemic cyprinids, allowing the comparison of host-

pathogen evolution in ecological niches subjected to different anthropogenic and 

environmental pressures. Additionally, the development of molecular tools to 

identify genetic patterns of resistance/susceptibility to bacterial infections in 

distinct populations is intended. Results are expected to shed light on the impact of 

infectious diseases in endangered endemic Portuguese cyprinids. 
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Project LIFE Charcos was started in 2013 aiming to preserve Mediterranean 

Temporary Ponds (priority Habitat 3170 * Habitats Directive) in Portuguese 

southwest coast. One of its important objectives was to demonstrate the positive 

impact of traditional sheep grazing in floristic diversity and in the overall 

conservation state of this habitat. With this objective two different approaches were 

taken: 1) a direct one, in which extensive sheep grazing was promoted during a 

particular time window (July to September) in four neighboring ponds, three 

submitted to grazing (two in unfavorable and one in favorable conservation state) 

and a fenced pond to be used as control; 2) a study implemented in three 

neighboring ponds (all with an unfavorable conservation state) were a total of 

seventeen groups of four plots with 3x2 m was established, each of these submitted 

to four different management technics: direct sheep grazing; grazing simulation 

with mechanic vegetation cutting; wild boar soil disturbance simulation; and no 

management (control plot). In both situations the unfavourable ponds were 

dominated by Agrostis stolonifera, a very competitive species, characteristic from 

ponds middle belt, able to fill large areas, limiting the installation of other plants and, 

consequently, reducing ponds floristic diversity. In both approaches plants 

composition was followed in 2016 and 2017, respectively before and after the 

management interventions. For the monitoring process squares of 30x30 cm, 

divided in nine squares of 10x10 cm, were regularly disposed in two perpendicular 

transects along ponds area. For each disposed location we obtained the frequency 

of occurrences of all plant species occurring in the 30x30 cm square. The first-year 

results show, for the direct intervention approach, that grazing doesn’t seems to 

have improved the conservation status of the two ponds dominated by Agrostis 

stolonifera. However, it seems to have prevented its continued degradation, which 

was evident in the control plot. The same doesn’t happened in the only pond that 

was already in good conservation state, where there was an increase in species 

richness and plant frequency. The results from the second intervention approach, 

also point to the ineffectiveness of grazing to improve habitat condition in this type 

of pond dominated by Agrostis stolonifera. However, this experiment showed that 

the simulation of wild boar furrows can contribute to decrease Agrostis stolonifera 

rate and to improve substantially plant richness and plant diversity in these kind of 
ponds.  
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Freshwater fishes are among the most threatened taxa worldwide. The proliferation 

of introduced species in the Iberian Peninsula is currently one of the main drivers of 

native fish declines. One of such species, the bleak, Alburnus alburnus (Linnaeus, 

1758), has become widespread in the last 25 years and, due to its phylogenetic 

proximity, poses a high risk of hybridization with native species. The aim of this 

study was to improve the current knowledge on this issue by 1) evaluating the 

presence of hybrids with Alburnus alburnus in the wild, using molecular screening 

of individuals representing the intermediate morphology and 2) testing if artificial 

crosses between Alburnus alburnus and the highly threatened native cyprinid 

Anaecypris hispanica (Steindachner, 1866) resulted in viable hybrid offspring. 
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LIFE Saramugo project (LIFE13 NAT/PT/000786) includes a set of actions which 

aim to contribute to the conservation of saramugo (Anaecypris hispanica). Most of 

these actions are part of the species conservation plan. One of the goals of this plan 

is the decrease of exotic fish’s pressure on native species in the saramugo’s 

distribution range through the implementation of control plans for exotic fish 

species and awareness raising campaigns concerning exotic fish dissemination, 

among other actions. 

During the project an exotic fish removal plan took place for 3 years (2015-2017) 

on a section of Vascão river, a tributary of Guadiana river. This plan depended partly 

on the engagement of volunteers on this activity. Volunteers were trained 

previously to field work, and field work was supervised by at least a project team 

member.  

Over 3 years of exotic fish capture, 18.988 individuals (10.897 pumpkinseed, 5.463 

largemouth bass and 2.628 of chameleon cichlid) were removed, meeting the 

project indicators specified. Over the same period 257 volunteers engaged in this 

action performing every step of the process and experiencing the reality of this 
Mediterranean stream. 

The main conclusions of this action that should be stressed are: 

• that this kind of effort demanding and arduous work can be implemented 
with a joint team of nature conservation professionals and volunteers; 

• the engagement of volunteers in this practical actions seems to positively 
raise their awareness towards the focused issue - however it would be 
interesting to compare the effectiveness of such approaches with more 
formal ones; 

a more robust monitoring scheme to allow the estimate of the immediate and long-
term impact of this actions on native and exotic fish species in this area is lacking. 
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The main objective in LIFE Saramugo project (LIFE13 NAT/PT/000786) is the 
improvement of saramugo’s populations through habitat management, through a 
set of objectives, one of which: by raising awareness for issues related to the 
conservation of endemic freshwater fishes, mainly the saramugo, and its habitat. 
Since environmental education is a process that allows individuals to explore and 
identify environmental issues, engage in problem solving, and take action to 
improve the environment, the LIFE Saramugo project predicted environmental 
education actions in schools and awareness raising activities for the general public. 
  

Among school communities the project aimed to raise awareness, to the importance 

of the conservation of riparian habitats and associated biodiversity, especially the 

endemic and threatened ichthyofauna in the Guadiana basin, using Saramugo 

(Anaecypris hispanica) as an ambassador. The activities were carried out according 

to each education level, all throughout the intervention area of the project (São 

Mamede, Moura/Barrancos and Guadiana Sites of Community Importance - SCIs) 

and the approach used in schools included two sessions with each of the 

participating classes. In total, 86 presentations and 22 field trips were accomplished, 

the project visited 24 schools and worked with 1378 students from different 

education levels, from pre-school to professional education. 
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The Iberian Peninsula has been subjected to numerous fish introductions and the 

colonization of new areas by non-native species is constantly reported. However, 

there is a lack of knowledge about many aspects of the bio-ecology of these species 

and their invasive success within the environmental context of Mediterranean 

temporary rivers. This study aimed to address the following questions: (i) what are 

the main regional and local environmental drivers influencing fish 

assemblages and differentiating native from non-native species, particularly A. 

alburnus?; (ii) what are the environmental and anthropogenic disturbance factors 

responsible for the occurrence and abundance of A. alburnus?; (iii) is there a pattern 

in the spatiotemporal distribution of A. alburnus size classes, along the tributaries of 

reservoirs where the species occurs? Data on fish species, environmental variables, 

and anthropogenic disturbance were collected in 77 sites of the Guadiana and Sado 

river basins in the south of Portugal. Additionally, a seasonal sampling was 

performed along an upstream-downstream gradient of several tributaries from 

three reservoirs in these river basins. A multivariate analysis and a multi-model 

approach were used in data analyses. Native and non-native fish assemblages 

showed different environmental drivers and responses to anthropogenic 

disturbance levels, though A. alburnus has revealed similarities with native species. 

The occurrence of A. alburnus was mainly determined by hydrological and 

morphological disturbances driven by anthropogenic activities. Furthermore, this 

species apparently performed seasonal movements along the tributaries of several 

reservoirs, profiting from these lentic habitats as a stepping-stone for further 

invasions. This study highlighted the wide ecological plasticity of A. alburnus, as it 

benefits from the anthropogenic hydrological disturbance (induced by reservoirs), 

and is also able to cope with the natural hydrological disturbance (resulting from 

the intermittency of these streams), to guarantee and enhance its invasive success 

in Mediterranean intermittent streams. It also gives a sound contribution to 

understand the spread of A. alburnus in these vulnerable freshwater ecosystems, 

and to delineate management measures, namely by identifying critical points in the 

river network along with prioritizing river restoration measures that benefit native 

species. 
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The Bleak (Alburnus alburnus) is an invasive fish occurring in high density in many 

streams and rivers of the Iberian Peninsula, namely in the Guadiana basin. A. 

alburnus poses a major threat to native species, considering its invasive success and 

the high risk of hybridization, due to its high phylogenetic proximity with native 

cyprinids. Native Iberian-roach (Squalius alburnoides) populations have been 

declining over the past few years, mostly due to the introduction of non-native 

species and habitat degradation. This study aimed to evaluate the potential impacts 

of A. alburnus on S. alburnoides populations, considering their patterns of habitat use 

and potential hybridization between the two species. The patterns of habitat use, 

habitat preferences and overlap were quantified. The genetic profile of captured fish 

with intermediate morphological features was analysed to confirm potential 

hybrids. S. alburnoides exhibited habitat preferences for slow riffles and runs and A. 

alburnus showed preference for medium/deep pools and runs, resulting in a high 

habitat overlap between both species. Substrate type and vegetation elements were 

similarly important for both species, with a greater relevance of aquatic cover as 

refuge. Occurrence of natural hybrids between the two species was confirmed. The 

obtained results contribute to support decision-making on the implementation of 

effective measures that selectively benefit the native fish fauna conservation and 

prevent further population declines. 

  



SYMPOSIUM FOR THE CONSERVATION OF FRESHWATER FISH AND HABITAT REHABILITATION 
 

44 27.09 - 29.09. 2018  /  UNIVERSITY OF ÉVORA, PORTUGAL 

Poster 

PATTERNS OF PRECIPITATION INTERMITTENCY IN SOUTHERN 
PORTUGAL: IMPLICATIONS FOR THE CONSERVATION AND 
MANAGEMENT OF MEDITERRANEAN INTERMITTENT RIVERS 

Matono, P. 1, Ilhéu, M. 1,2, Bugalho, L. 3, Batista, T. 1,2,4, Corte-Real, J. 
1,5 

1 Instituto de Ciências Agrárias e Ambientais Mediterrânicas (ICAAM), Universidade de Évora, 
Évora, Portugal 
2 Departamento de Paisagem, Ambiente e Ordenamento, Universidade de Évora, Évora, Portugal 
3 Instituto Português do Mar e da Atmosfera (IPMA), Lisboa, Portugal 
4 Comunidade Intermunicipal do Alentejo Central (CIMAC), Évora, Portugal 
5 Departamento de Aeronáutica e Transportes, Universidade Lusófona de Humanidades e 
Tecnologias, Unidade de Pesquisa DREAMS, Lisboa, Portugal. 
 

pmatono@uevora.pt 

 

Southern Portugal is a semi-arid region, characterized by an irregular 

spatiotemporal distribution of the precipitation that directly influences the 

superficial runoff. This variability, together with the occurrence of more or less 

extended periods of drought, often leads to situations of water stress, negatively 

affecting freshwater ecosystems. Human activities, particularly those associated 

with land use, have further aggravated this situation. Medium-small temporary 

streams are especially affected, as these systems are reduced to isolated pools 

during dry periods, where the aquatic biota persists until the following wet season. 

Moreover, the effect of dryness can be seriously amplified in the future, considering 

the foreseen climate change scenarios. Therefore, the main goal of this study was to 

define regions of hydroclimatic intermittence in southern Portugal based on the 

pattern of precipitation intermittency. Long time series of precipitation data were 

collected from 9 meteorological stations covering the south of Portugal region. Data 

analysis involved the selection of metrics and the development of intermittence 

indices, based on the precipitation patterns for control and future periods. Regions 

of hydroclimatic intermittence were displayed in a GIS environment, allowing the 

evaluation/classification of the persistence level of southern Portuguese streams 

and rivers for present and future periods. The relationships between the persistence 

level of streams and the long term viability of freshwater biota are discussed. The 

definition of regions of hydroclimatic intermittence can be a useful tool for water 

management in Mediterranean intermittent rivers. 

 




