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The European eel [Anguilla anguilla (Linnaeus, 1758)] is a catadromous species with a European panmictic stock declining to critical levels. The aim of this study was 
to investigate the population and fishery of A. anguilla in the river Ulla and Umia estuaries and nearby coastal areas (ría de Arousa; NW Spain) and how well this 
fishery conforms to the current fishing regulations implemented to reach a sustainable exploitation. 

Abstract Resumen 

La anguila europea [Anguilla anguilla (Linnaeus, 1758)] es una especie catádroma con una población panmítica 
europea que ha sufrido un drástico declive en las últimas décadas. Este estudio tuvo como objetivo el caracterizar la 
población y pesquería de anguila en los estuarios de los ríos Ulla y Umia y en la zona costera cercana (ría de 
Arousa; NO de España) y si esta pesquería se ajusta a las regulaciones de pesca implementadas para alcanzar una 
explotación sostenible. Las anguilas fueron capturadas usando butrones en muestreos propios o proporcionadas por 
pescadores comerciales en julio de 2017. También se realizaron encuestas a pescadores y mayoristas. En total se 
examinaron 772 anguilas. Se registraron diferencias significativas entre el estuario del Ulla (zona de pesca) y el 
complejo Umia-O Grove (área vedada) en las capturas por unidad de esfuerzo y en la longitud total, peso y factor 
de condición de las anguilas capturadas. Los resultados de las encuestas sugieren que existen diversas prácticas 
ilegales que reducen la efectividad de las medidas implementadas para la conservación y explotación sostenible de 
esta especie amenazada y evidencia la necesidad de un control de la pesca más estricto y eficaz. 

The European eel [Anguilla anguilla (Linnaeus, 1758)] is a catadromous species with a European panmictic stock 
declining to critical levels. The aim of this study was to investigate the population and fishery of A. anguilla in the 
river Ulla and Umia estuaries and nearby coastal areas (ría de Arousa; NW Spain) and how well this fishery 
conforms to the current fishing regulations implemented to reach a sustainable exploitation. Eels were directly 
captured using fyke-nets or provided by fishermen in July 2017. Surveys to fishermen and traders were also carried 
out. A total of 772 individuals were examined. Significant differences were recorded between the Ulla (exploited) 
and Umia (unexploited) estuaries on the captures per unit of effort and on total length, weight and condition factor 
of eels. Survey results suggest that actual captures are far from current annual catch limits due to diverse illegal 
practices. These practices significantly reduce the effectiveness of the measures implemented for the conservation 
and sustainable exploitation of this critically threatened species and evidences that a much more strict fishing 
control is urgently needed. 

The population structure was assessed by grouping the individuals into 5 size classes of 15 cm 
each of them, according to the INDICANG methodological guide (Adam et al., 2008). We 
measured the eye size to determine their silvering status according to the index of Pankhurst 
(1982) (fig. 4). 

Figure 4. A = fyke-nets used for eel survey. B = placing fyke-nets in the estuary. C = biometric measurement of the eye size. 

Field work was carried out in 12 sampling locations within or close to (nearby coastal areas; ría 
de Arousa) the estuaries of the rivers Ulla and Umia. With the aim of clarity locations were 
grouped as Umia or Ulla estuary locations based on proximity to each river. Eels were captured 
using fyke-nets and also provided by fishermen in July 2017. Data were expressed in terms of 
captures per unit of effort (CPUEs): individuals/night/fyke-net and grams/night/fyke-net. Surveys 
were also carried out to fishermen and traders 
 

Figure 3. Sampling locations within or close to the River Umia estuary. 
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Total length (TL; ±1 mm) and weight (W; ±1 g) data were registered. Fulton’s condition factor  
was calculated as [W (g) x 103]/ TL 3 (mm).  
 

Figure 2. Sampling locations within or close to the River Ulla estuary. 
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Figure 5. Captures per unit of effort (CPUE) recorded in the river 
Ulla estuary and the Umia estuary area. 

The higher abundance of eel recorded in the River Ulla may be related to the differences in 
basin size. The river Ulla has 132 km total length (2803 km2) and 80 km accessible to 
diadromous species while the River Umia has 70 km of total length (440 km2) and 29 km 
available. Related to eel size differences, eels are actively fished in the Ulla estuary but not in 
the Umia estuary. This can cause the higher average size of eels recorded in the unexploited 
area as observed in other studies (Melia et al., 2006). 

Table 1. Total length, weight and condition factor of eels captured in the Ulla and Umia estuaries and nearby coastal areas or by fishermen in the Ría 
de Arousa (saline estuary) and Ulla estuary. 

The main size class in the River Ulla was the 15-29.9 cm class (fig. 6). In the River Umia the 
most common class size was the 30-44.9 cm class (fig. 7). No silver eels were recorded in the 
River Ulla estuary while 4% of eel individuals and biomass were silver eels in the Umia estuary. 
These values are far from the average 23-33% silver eel biomass estimated for European rivers 
(Dekker, 1999) or recorded in nearby basins (Cobo et al., 2011). The percentages of silver eel 
biomass in this study may be underestimated, as the main period of silvering and downstream 
migration is October in this basin (Cobo et al., 2014). 

Figure 6. Size class distribution of eels in the Ulla estuary. 

The CPUEs recorded were similar to 
those recorded in nearby exploited 
areas such as the River Miño estuary 
(Cobo et al. 2011). Significant 
differences (Mann-Whitney U test, p < 
0.05) were recorded between the Ulla 
estuary (exploited) and Umia estuary 
area (unexploited) on the CPUEs and on 
the total length, weight and condition 
factor of eels. 

Locality n Total length (cm) Weight (g) Condition factor 

Ulla 343 28.2 ± 0.3 (16.5-67.6) 39.9 ± 1.9 (6.4-562.2) 1.55 ± 0.01 (1.03-2.68) 

Umia 111 33.0 ± 0.6 (23.2-64.8) 67.8 ± 6.1 (19.0-483.0) 1.62 ± 0.01 (1.37-2.05) 

Ría de Arousa &  
Ulla estuary (fishermen) 

318 30.7 ± 0.4 (15.4-70.8) 53.6 ± 4.0 (5.6-951.0) 1.54 ± 0.01 (1.10-2.71) 

Survey results suggest that declared catches can correspond to as low as 10% of the actual 
captures and therefore actual captures are far from current annual catch limits. Other illegal 
fishing practices were reported such as fishing in closed fishing areas or with more fyke-nets 
than allowed (hundreds instead of 80 per boat). These practices significantly reduce the 
effectiveness of the measures implemented for the conservation and sustainable exploitation of 
this critically threatened species and evidences that a much more strict fishing control is 
urgently needed. 

Figure 7. Size class distribution of eels in the Umia estuary area. 

Figure 1. European eel [Anguilla anguilla (Linnaeus, 1758)]. 
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