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ABSTRACT 

 
Squalius 

pyrenaicus (Günther, 1868) and Squalius alburnoides (Steindachner, 1866) in the Vascão River (Mediterranean 

S. pyrenaicus by S. alburnoides

 migration guild, spawning, Mediterranean river, parasitism, temporary river

RESUMO

Migração coordenada garante o parasitismo sexual em espécies de peixes: Condições climáticas extremas induzem 
movimentos atipicamente grandes de dispersão de peixes. 
 
Neste estudo reporta-se pela primeira vez uma migração conjunta e excecional de Squalius pyrenaicus (Günther, 1868) e 
Squalius alburnoides (Steindachner, 1866) para montante no rio Vascão (rio temporário do Mediterrâneo) (Portugal), 
percorrendo distâncias de pelo menos 1687 metros a 4540 metros. Estas espécies são consideradas residentes, mas esta 
migração excecional ocorreu após um ano seco seguido de inverno e primavera extremamente chuvosos. Esta descoberta sugere 
que estas espécies possuem uma maior capacidade de dispersão do que se pensava anteriormente, e que podem coordenar as 
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The accelerating decline in biodiversity is a major 

fauna is one of the most vulnerable taxa due to 
numerous and heterogeneous pressures such as 
overexploitation, water pollution, habitat degra-

exotic species, all exacerbated by global warming 
-

endemic and rare species within a restricted dis-

The Iberian Peninsula is an extremely rich re-
gion for ichthyofauna, with 19 families and more 
than 70 species in freshwater ecosystems, featur-
ing a high degree of endemism (80% of species; 

area, mostly with a Mediterranean climate, has a 
long history of human settlement and disturbance 
(Gasith & Resh, 1999), which has led to a poor 

-

Europe, over 50% of which are consistently clas-

Spawning is a decisive phase in the life cy-
-

resident if their movements are within a river 
stretch, and migratory if they migrate between 
river zones or involve substantial movements, 
usually more than 5 km (Melcher & Holzer, 

as potamodromous or diadromous, the former 
completing their life cycle in freshwaters and 
the latter between marine and freshwater eco-

-
an Peninsula, human-made river obstacles have 

-

species between permanent pools and spawning 

(2024) in a recent review paper, information 
about migratory behaviours and patterns is scarce 

present a large migration record for two Iberi-
an chub species, Squalius pyrenaicus (Günther, 
1868) and Squalius alburnoides (Steindachner, 
1866), in the context of extreme weather patterns 

S. pyrenaicus and S. alburnoides are two 

less than 30 cm in length and the latter less than 

Peninsula and co-occur in southwestern Atlantic 
drainages, such as the Tagus and Guadiana river 

S. pyrenaicus 
is considered Near Threatened (NT) and S. 
alburnoides is considered Vulnerable (A3ce) 

S. alburnoides 
exhibits a complex life cycle (Collares-Pereira et 

sperm parasitism of S. pyrenaicus, which is 
part of their asexual reproduction mechanisms 
(gynogenesis, hybridogenesis, and meiotic 

Vascão River (Portugal) (Guadiana River basin), 
one of the last “wild rivers” in Europe, known for 

This Mediterranean temporary river is reduced 
to a series of isolated pools in summer (Reis & 

undocumented large and coordinated upstream 
migration of S. pyrenaicus and S. alburnoides, 
after an extreme and sequentially dry and wet 

observation, including the implication for their 

PALAVRAS CHAVE: guilda de migração, desova, rio Mediterrâneo, parasitismo, rio temporário.
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The whole Vascão River basin was scanned from 

in the scope of the MusselFlow project, focused on 
endangered freshwater mussels (see for example, 

-
cluding the permanent and the more intermittent 

inspecting all riverbeds during the years of 2017–

River, with approximately 14 km, and its perma-

most preserved ictiofauna communities, mostly 
composed of native species, yet also including 
two invasive species, the pumpkinseed, Lepomis 
gibbosus (Linnaeus, 1758) and the Eastern mos-

Gambusia holbrokii (Girard, 1859) (see 

work is located in the river section described, and 
contains two permanent pools only (see Figure   

The Vascão River tributary, Vascanito stream, is 

an ephemeral river that was only sampled in the 
scope of the present study, due to the absence of 

long period, yet by June 2024 it had completely 

River basin area registered an anomaly of more 

Additionally, precipitation reached only 50% of 

Our monitoring revealed that several historically 
permanent pools dried up, while others reached 

-

despite higher-than-normal temperatures, precip-
itation was normal in January and 300% above 
normal in March (IMPA, 2024 a,b,c), resulting 

-

Figure 1

confluence; Green circle - downstream summer pool; green line - Vascão river downstream stretch until the Vascanito stream con-

(A) Localização do rio Vascão na Península Ibérica. O ponto preto na parte supe-
rior do quadrado corresponde a localização da area de estudo. (B) Círculo amarelo – pêgo permanente a montante; linha amarela 
– troço a montante do rio Vascão até à confluência com a ribeira do Vascanito; círculo verde – pêgo permanente a jusante; linha 
verde – troço a jusante do rio Vascão até à confluência com a ribeira do Vascanito; círculo vermelho – localização (37°23'50.53”N; 
7°56'37.57”W) onde os peixes foram capturados na ribeira do Vascanito; linha vermelha – troço da ribeira do Vascanito até à con-
fluência com o rio Vascão. A altimetria do terreno é representada por um gradiente de cor, com o aumento da altitude a variar do 
azul (mínimo 216 m) até ao rosa (máximo 370 m).
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Table 1. Fish community sampled at the two nearby permanent summer pools of the Vascão River, near our detection point in the 

Comunidade piscícola amostrada nos dois pêgos permanentes no rio Vascão mais próximos do nosso ponto de deteção 
na ribeira do Vascanito. As características dos pêgos de verão são descritas, sendo também fornecido o CPUE (número de peixes 
por minuto) para cada espécie de peixe.

Upstream pool

Sampling month June August October January April

Area (m2) 3760 2404 1504 - -

Maximum depth (m) 1.5 1.1 0.9 >2 >2

pool pool pool

Fish species June August October January April MEDIAN

Anaecypris hispanica 0.00 0.14 0.00 0.00 0.03 0.00

Anguilla anguilla 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.14 0.00 0.00 0.00 0.00

Gambusia holbrooki 0.10 0.00 1.00 0.00 0.00 0.00

0.00 0.00 0.10 0.00 0.00 0.00

Lepomis gibbosus 0.40 0.57 0.57 0.00 0.00 0.40

Luciobarbus comizo 0.00 0.00 0.00 0.00 0.00 0.00

0.10 0.14 0.00 0.00 0.00 0.00

Luciobarbus sp. 0.00 0.00 0.13 0.03 0.07 0.03

0.00 0.14 0.10 0.00 0.03 0.03

3.20 2.14 0.23 0.20 0.37 0.37

Squalius pyrenaicus 0.10 0.86 0.03 0.00 0.03 0.03

Downstream pool

Sampling month June August October January April

Area (m2) 694 408 231 - -

Maximum depth (m) 0.9 0.7 0.5 >2 >2

pool pool pool

Fish species June August October January April MEDIAN

Anaecypris hispanica 0.17 0.00 0.00 0.08 0.00 0.00

Anguilla anguilla 0.00 0.20 0.10 0.00 0.00 0.00

0.00 0.00 0.00 0.02 0.03 0.00

Gambusia holbrooki 0.50 0.00 0.00 0.00 0.13 0.00

0.08 1.20 0.20 0.00 0.00 0.08

Lepomis gibbosus 0.33 6.80 3.00 0.02 0.70 0.70

Luciobarbus comizo 0.08 0.00 0.00 0.00 0.00 0.00

0.33 0.20 0.30 0.00 0.00 0.20

Luciobarbus sp. 1.58 4.40 2.50 0.12 0.00 1.58

0.50 2.80 0.90 0.00 0.00 0.50

3.42 4.00 3.30 0.23 0.60 3.30

Squalius pyrenaicus 0.42 0.20 0.10 0.03 0.10 0.10
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On April 8, during one of our bi-monthly 

apparently Iberian chubs, in the Vascanito 
stream, Vascão river tributary (coordinates: 

our database related to permanent pools that 
did not dry during the summer-autumn of 2023 
and measured the distance from the detection 

previously undocumented large and coordinated 

One S. pyrenaicus
S. alburnoides
SD) were captured, measured, and returned to the 

-
vation), namely two more S. pyrenaicus and more 
than a dozen S. alburnoides, but these individuals 
were lost in the abundant vegetation (Ranunculus 
aquaticus

The presence of these individuals at this loca-
tion represents an upstream migration of 1687 m 

by the end of 2023, the nearest permanent pools 
were located 1166 m downstream from the con-

migrated from, the total distance involved could 

distances were covered in almost 3-4 months of 
-

Both species, S. pyrenaicus and S. alburnoides, 
were considered resident, meaning they only move 
within a particular river segment or less than 5 

-
ever, their movements have not been thoroughly 

a similar Iberian species, Squalius torgalensis, 
-

tinuum are around 200 metres, with an outlier of 

Ordeix and Casals (2024) described both species 
as potamodromous, while showing or citing no in-

vagueness and ambiguity in water feature terms, 
regarding their extent or the distinction between 

apart from distances that are more innocuous, this 
-

Rutilus ruti-
lus (Linnaeus, 1758), also a Leuciscidae species, 
is considered potamodromous, yet normally only 
migrates 400 m upstream to spawn (Vøllestad & 

river segments), is one of the criteria allowing 
-

another possible criterion, the maximum distance 
covered (4540 metres) is lower than established 
for potamodromous species by Melcher & Holzer 

by Northcote (1997), and our movement reported 
from the main river to a tributary, the studied spe-

-
over, another factor to maintain the same category 

-

Another notable aspect of the reported 

S. alburnoides parasitizes S. pyrenaicus for 

Thus, coordinated migration abilities aiming 
at spawning would ensure the maintenance of 

compared to those in summer pools in the main 
river, are in accordance with the partial migration 
phenomena, where a population contains both 
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migratory and resident individuals (Chapman 

reported for the large European potamodromous 
species Barbus barbus that more than 70% of 
the population are resident individuals, and 
those that migrate, more than 90%, move less 

Similarly, in a permanent river in Portugal, the 
population of Luciobarbus bocagei is composed 
of more than 60% that do not move more than 

It is expected that in Southern Europe, 
including the Iberian Peninsula, there will be 
an increase in average annual temperatures of 
up to 4ºC and a substantial decrease in river 

lose habitat suitability in the south of the Iberian 

In addition, the Iberian Peninsula is one of the 
most impacted areas in Europe due to the loss 

assemblages have been found to struggle more 
to recover from drought conditions in areas 

could otherwise be crossable, may become 
problematic; it has been hypothesised that 
under such conditions, these barriers may select 

Therefore, connectivity issues may persist 
even after dam removal and in so-called “free-

Alongside connectivity loss, water abstraction 

of benthic species, number of intolerant species, 
and the proportional abundance of intolerant 

Still, the present work shows that these small 
-

stacles, can cope with severe drought periods 
and colonise/recolonise river stretches when 
conditions allow, demonstrating higher dispersal 
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