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ECOLOGICAL EFFECTS OF TRANSVERSAL BARRIERS

Reduction of habitat heterogeneity

Changes in thermal regimen

Homogenization of flows

Increase substrate stability

Increase nutrients and sedimentation

Habitat Fragmentation 



EFFECTS OF THE LOSS OF CONNECTIVITY ON FISH POPULATIONS

Isolation:

Loss of genetic variation

Increase risk of extinction

Loss of natural dispersion

Prevent individual from moving to feeding areas or shelters

Prevent or delay migrations

K. Morita, A. Yokota / Ecological Modelling 155 (2002) 85–94 



• Recovery of the river’s natural flow regime

• Recovery of floodplain and adjacent wetlands

• Improvement of water quality

• Redistribution of sediments, improvement of 

fluvial dynamics and renewal of habitats

• Recovery of longitudinal connectivity

BENEFITS OF ELIMINATING UNNECESSARY DAMS

• Enhance migratory fish populations

• Maintain genetic diversity in small, isolated populations

• Allow organisms to access complementary habitats to

meet life-history needs

• Facilitate recolonization after local extirpations.

MAINTAINING OR RESTORING CONNECTIVITY CAN



DAMAGES OF DAM OR WEIR REMOVAL

• Spread of alien species or exotic diseases,

• Eliminate hybridization between hatchery and wild stocks

• Stop individuals from entering ecological traps

INTENTIONAL FRAGMENTATION MAY BE BENEFICIAL WHEN IT PREVENTS TO

• Can mobilize toxics or cause sediment problems

• Facilitate the dispersion of parasites and diseases

• Facilitate the dispersion of invasive species

• Enable the hybridization of isolated populations with repopulation stocks



Weirs removed by demarcation during the Spanish National Strategy of River Restoration

Ecohidraulica 2016. An analysis of river fragmentation in the spanish basins



CONSERVATION STATUS OF EUROPEAN FRESHWATER FISHES
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Regulation 1143/2014 on the prevention and management of the introduction and 
spread of invasive alien species

Azolla spp

Water fern



From: Intentional Fragmentation as a Management Strategy in Aquatic Systems
BioScience. 2013;63(5):362-372. doi:10.1525/bio.2013.63.5.9

BioScience | © 2013 American Institute of Biological Sciences

Rahel, F.J. 

Invasion process stages



Non-native species 

richness per basin. 

Percentage of non-native 

species per basin (i.e., the 

ratio of non-native species 

richness/total species 

richness)

Invasion hotspots are defined as areas where more than a quarter of the species are non-native



Clavero et al. (2004).

Dams Alien species



INDIGENOUS INVADERS

Parachondrostoma arrigonis

Pseudochodrostoma polylepis



Eichhornia crassipes

Water Hyacinth



(From sea to source. Internatinonal guidance for the restoration of fish migration higways. 2012)



Directive 92/73/EEC on the conservation of natural habitats and of wild fauna and flora



Water Framework Directive (2000/60 / EC)



Regulation 1143/2014 on the prevention and management of the introduction and 
spread of invasive alien species



Spanish catalog of invasive alien species (RD 630/2013)

Article 10.3
Competent authorities will require promoters of works in river courses to 
inform about the presence of species in the catalog in those waters that will 
be the source of water transfers or temporary or permanent deviations. In 
case of presence of these species, the project will be reviewed to study 
alternatives and preventive measures that do not imply dispersal of these 
species, or the suspension of the project will be assessed.
Similarly, if work is carried out in river courses affected by species in the 
catalog, preventive protocols for the dispersion of species to non-affected 
courses should be applied.
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STATE OF THE ART

Most of them only refer the problem but don’t analyze consequences or measures to be taken 

Most of them are carried out with salmonid



American Rivers & Trout Unlimited, 2002. Exploring dam removal: A decision-making guide.



American Rivers & Trout Unlimited, 2002. Exploring dam removal: A decision-making guide.



Fausch et al., 2009. Invasion versus isolation: trade-offs in managing native salmonids with barriers to upstream movement.



From: Rahel, F.J. Intentional Fragmentation as a Management Strategy in Aquatic Systems
BioScience. 2013;63(5):362-372. doi:10.1525/bio.2013.63.5.9

BioScience | © 2013 American Institute of Biological Sciences



LIFE13 NAT / ES / 000772 : “ACTIONS FOR THE PROTECTION AND 

CONSERVATION OF IBERIAN CYPRINIDS OF COMMUNITY INTEREST”



Habitat Directive names

Rutilus arcasii

Rutilus lemmingii

Rutilus alburnoides

Chondrostoma polylepis

Cobitis taenia

Actual denomination

Achondrostoma arcasii

Achondrostoma salmantinum
Iberochondrostoma lemmingii

Squalius alburnoides

Pseudochondrostoma duriense
Pseudochondrostoma polylepis
Parachondrostoma toxostoma

Cobitis paludica
Cobitis vettonica
Cobitis calderoni



ACTIONS

Initial situation diagnosis: starting point for the comparison of fish population evolution and
habitat status.

Performance Framework Document in Rivers: assessment of the initial situation regarding the
ecological status and the river connectivity

Fish Farming Action Plan: develop an innovative captive breeding protocol based in natural
conditions

Making a native fish resource stock in Galisancho: captive breeding for reintroduction of the
species listed in Annex II of the Habitats Directive.

Monitoring of fish species: assessment of the evolution of the fish community. This protocol
will be as well as an early warning system for invasive species.

Protocol for action against invasive species

Habitat restoration: improvement of river connectivity by demolition of barriers and
construction of fish passages, and restoration of degraded river areas.

Water Management Plan and Fish Management Plan: establish a framework for actions in
order to guarantee conservation goals and future sustainability of the project.



Assessment of the river connectivity
To assess river connectivity the following index have been used:
Overcoming index
Partitioning index
Longitudinal integrity index
(Gonzalez et al, 2011)

260 barriers (162 in SICs)



Achondrostoma salmantinum

Squalius alburnoides

Squalius carolitertii



Invasive Alien species

Gambusia holbrooki: in all rivers

Alburnus alburnus: first references in 2014 in
the basins of rivers Huebra and Alagón

Micropterus salmoides: first references in 2014
in the basins of rivers Huebra and low part of
river Agueda

Lepomis gibbosus: first references in 2009 in
the low part of river Agueda

Esox lucius: first references in 2014 in the low
part of river Agueda



Micropterus salmoides

Alburnus alburnus Gambusia holbrooki

Lepomis gibbosus



Selected barriers to avoid the
spread of invasive species
upstream, where target 
species populations are still
in good conditions

River Name

Águeda Embalse de Irueña 1

Huebra Jumillano 2

Yeltes Balneario de Retortillo 3

Uces Pozo de los Humos 4

Alagón El Pipero 5

Francia La Regajera 6

Cuerpo de Hombre Central de Valdelageve 7



Remove the dam Keep the dam

What is the degree of concern of the native species ? a
Natives little threatened upstream or 

very threatened downstream

Natives very threatened upstream or 

little threatened downstream

What are the migratory requirements of native species? a High migratory requirements Low or no migration requirements

What is the importance of metapopulations of native species? a
High isolation.  High need of contact or 

genetic flow. 

Low isolation. Low need of contact or 

genetic flow. 

Where are the invasive fish species? Upstream Downstream a

What are the migratory requirements of invasive species? Low migratory requirements High migratory requirements a

What kind of trophic interactions exist between invasive and 

native species? 

Low competition for food resources, 

space and/or refuge between native and 

invasive

High competition for food resources, 

space and/or refuge between native 

and invasive

a

What kind of reproductive interactions exist between invasive 

and native species? 
a

Invaders with low hybridization capacity 

or genetic contamination

Invaders with high capacity for 

hybridization or genetic contamination

Are invasive species carriers of diseases or parasites? a
No diseases or parasites associated 

with invasive species

Presence of diseases and / or 

parasites associated with invasive 

species

How does the recovery of natural conditions affect  invasive 

species? 
a Invaders not adapted to natural flows Invaders adapted to natural flows 

Invaders not adapted to natural 

conditions of water temperature and 

oxygen

Invaders adapted to natural conditions 

of water temperature and oxygen
a

Are there toxic substances in the reservoir? or Do invasive 

species present bioaccumulable toxic substances? 
a

No toxic substances in the reservori 

neither Invaders  transport 

bioaccumulated toxic substances

Toxic substances in the reservori or 

Invaders transport bioaccumulated 

toxic substances

Does the removal of the dam significantly increase 

connectivity in the basin?
a

The obstacle causes a high synergic 

effect and its elimination would be very 

beneficial for the entire basin

There are no synergistic effects or 

obvious benefits

Faced with the impossibility of remove the obstacle, what 

options to recover connectivity and / or restoration of natural 

flow exist?

No possibility of improvements in the 

passage of the obstacle

It is possible improve conectivity and 

to safeguard a necessary isolation

Are other invasive species, not fish, present? a
No risk of expansion of other invasive, 

not fish, species.

Risk of expansion of other invasive 

species.

Are other threatened species, not fish, affected? a
It favors other highly threatened aquatic 

native species

It harms other highly threatened 

aquatic native species

What other complementary measures are going to be 

adopted?
a

habitat restoration, control of invaders, 

translocations between isolated native 

metapopulations, etc

None

Is the reservoir a focus of attraction for new introductions? Yes No a



SOCIAL RESTRICTIONS





GAPS OF KNOWLEDGE & FUTURE CHALLENGES

• Learning more about the interactions between IAS and threatened species

• Identifying approaches for maintaining incompatible taxa, such as sport 

fishes and small nongame species

• Maintaining hydrologic connectivity while blocking biological connectivity

• Learning about Invasive Alien Species’ ability to overcome obstacles

• Developing selective barriers and fish ladders

• Long term monitoring dam and weirds removals



gustavo.gonzalez@cirefluvial.com
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