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ABSTRACT: We studied a Myocastor coypus (Molina, 1782) population during the authorised 
hunting season (AHS) and outside the hunting season (OHS) in the floodplain of the Paraná 
River (Argentina), a representative area for this species within its original geographic range. 
The aims of this work were to describe and compare fluctuations in population parameters 
(relative abundance, sex ratio, age structure) and in the physical condition between these 
two periods. Additionally, we discussed the possible occurrence of simultaneous influence of 
environmental factors (particularly the hydroperiod) and hunting pressure on these param-
eters. The absolute density during the AHS was 2.78 individuals/ha. No differences in the 
trapping success index were found between AHS and OHS. Throughout the study period 
the sex ratio remained 1:1. Adults predominated at the beginning of the AHS. There was 
no predominance of any age class during the OHS. The physical condition index (PCI) 
decreased during the AHS for both sexes, while in OHS only for females increased in De-
cember. No differences were found in the PCI between AHS and OHS for both sexes. The 
hydroperiod of the Paraná River showed a decrease during AHS and more stable but lower 
values during OHS. We hypothesise that these results could be related to a compensatory 
favourable effect of the habitat conditions (particularly the hydrological regime) over the 
negative effect of hunting pressure. 

RESUMEN: Evaluación de parámetros poblacionales de Myocastor coypus (Rodentia, 
Myocastoridae) durante la temporada de caza autorizada y fuera de ella en la plani-
cie aluvial del Río Paraná (Argentina). Se estudió una población silvestre de Myocastor 
coypus (Molina, 1782) dentro de la temporada de caza autorizada (TCA) y fuera de ella 
(FCA) en la planicie aluvial del Río Paraná (Argentina), un área representativa dentro de 
su rango original de distribución. Los objetivos de este estudio fueron describir y comparar 
las fluctuaciones observadas en algunos parámetros poblacionales (abundancia relativa, 
proporción de sexos, estructura de edades) y en la condición física entre ambos períodos, 
y discutir el posible efecto simultáneo de factores ambientales (hidroperíodo) y de la pre-
sión de caza sobre ellos. La densidad absoluta en TCA fue de 2,78 individuos/ha. No se 
observaron diferencias significativas entre TCA y FCA en los los índices de éxito de trampeo 
estimados. Durante todo el período estudiado la proporción de sexos fue 1: 1. Los adultos 
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INTRODUCTION
The coypu or nutria Myocastor coypus (Molina, 
1782; Rodentia, Myocastoridae) is an hystrico-
morph rodent native to southern South America 
(Parera, 2002). This herbivore rodent has 
semi-aquatic, nocturnal and gregarious habits, 
and a polygynous mating system (Doncaster 
and Micol, 1989; Gosling and Baker, 1991; 
Bó et al., 2006). In each group, the mean 
number of individuals and their sex and age 
composition may differ markedly in response 
to environmental conditions (Guichón et al., 
2003b). Coypus are found along the shore of 
lakes, ponds, marshes and slow-flowing rivers 
and streams; their survival and reproduction are 
highly influenced by water level fluctuation in 
these habitats (Bó et al., 2008). 

The coypu has invaded vast areas of Europe, 
Asia and North-America, where it became suc-
cessfully established since 1930 (Carter and 
Leonard, 2002). In these regions, the coypu is 
considered a pest because it causes important 
economic losses in agriculture (Abbas, 1988) 
and damages to drainage systems (Veerheyden 
and Abbas, 1996). In contrast, in Argentina, 
the species is traditionally hunted for its fur, 
and has emerged over the past decades as a 
valuable wildlife resource due to the number 
of people involved in the commercial chain 
(Bertonatti and Corcuera, 2000; Porini et al., 
2002). Currently, only 2% of the coypu furs 
on the market come from breeding farms 
while the rest come from wild populations. 

The official hunting season, which lasts from 
June to September, was chosen according to 
commercial rather than ecological criteria (Bó 
et al., 2006). This extractive activity is mainly 
carried out in northeast and central-east prov-
inces of Argentina, being the floodplain of the 
Paraná River the most important hunting area 
(Porini et al., 2002). 

In recent years, knowledge of the population 
ecology of coypu in its original habitat has 
increased (Colantoni, 1993; Courtalon et al., 
1993; D’Adamo et al., 2000; Guichón, 2003; 
Corriale, 2004; Nazar Anchorena, 2004; Bó 
et al., 2008; Spina, 2008). However, it is still 
relatively scarce and fragmented in wetlands. 
On this basis, this is the first work dealing 
with a continuous and systematic follow-up 
of a feral coypu population throughout a one-
year period during and outside the authorised 
hunting season in representative wetlands of 
its original geographic range. 

The aims of this work were to describe and 
compare fluctuations in population parameters 
(relative abundance, sex ratio, age structure) 
and in the physical condition during and outside 
the authorised hunting season. Additionally, we 
discuss possible simultaneous effects of envi-
ronmental factors (particularly the hydroperiod) 
and hunting pressure on these parameters. 

MATERIALS AND METHODS 
The study was conducted in a representative area of 
the Middle Delta of the Paraná River (located in the 

fueron la clase de edad predominante y estuvieron más representados al inicio que al final 
de la TCA. No predominó niguna clase de edad durante la FCA. El índice de condición 
física (ICF) decreció a lo largo de TCA para ambos sexos mientras que sólo las hembras 
alcanzaron un pico relativo en diciembre (FCA). No obstante, no existieron diferencias en 
IFC entre TCA y FCA. El hidroperíodo del Río Paraná mostró un decrecimiento durante la 
TCA mientras que en la FCA se observaron valores más bajos y estables. Los resultados 
observados podrían estar relacionados con un efecto compensatorio de las condiciones de 
hábitat (particularmente del régimen hidrológico) sobre el efecto negativo de la presión de caza. 

Key words. Argentina. Hunting pressure. Myocastor coypus. Paraná River Delta. Population 
ecology 

Palabras clave. Argentina. Delta del Río Paraná. Ecología poblacional. Myocastor coypus. 
Presión de caza.
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Islands Zone of the Victoria Department, Entre Ríos 
Province, Argentina; Fig. 1). The Middle Delta has 
extensive wetlands with particular biogeographical 
and ecological features (Malvárez, 1997). From a 
hydrological point of view, this area is affected 
by the regime of the Paraná River with the water 
level rising from early autumn (March-April) to 
mid-winter (July) and falling from early spring 
(September-October) to mid-summer (February) 
(Bó et al., 2008). The richness of mammals was 
estimated in 36 species, among which the coypu is 
one of the most typical species and the main wildlife 
income for local residents (Bó and Malvárez, 1999). 

The landscape pattern is characterised by ridges 
dominated by Cyperus giganteus and Panicum 
prionitis. Towards the mid and low portions of the 
topographical gradient, plant species are substituted 
according to flooding conditions. At mid slopes a 
prairie of short hydrophitic plants prevails, with 
Polygonum spp. and Ludwigia spp. as dominant spe-
cies. The most depressed portion, which is flooded 
permanently or for long periods, is dominated by 
Schoenoplectus californicus and Eichhornia azurea. 
Deep water bodies may be found in the central 
zones. The particular flooding conditions and many 
of the available plant species fulfil the main habitat 
requirements of coypus (food, cover and reproduc-
tion; Bó et al., 2006).

Coypus were caught monthly throughout one 
year (between June 2007 and May 2008) in a 
hunting area of 105 ha, with the help of a local 
hunter using the capture-removal method (Krebs, 
1989). Coypus were captured daily with 20 leg-hold 
traps according to the Agreement on International 
Humane Trapping System (AIHTS), approved by 

the Wildlife Department of Argentina. Traps were 
set for 12 days in 20-ha hunting subareas close to 
coypu tracks (nests, trails and feeding areas). The 
capture method may not affect males and females 
differentially. The hunter was authorised by the 
Wildlife Department of Entre Ríos to capture coypus 
during the authorised hunting season (AHS: June, 
July, August and September, 2007) and outside the 
hunting season (OHS: November and December, 
2007; March, April and May, 2008). No data were 
collected in October 2007, January and February 
2008 due to limited access to the area caused by 
adverse climatic conditions. 

We estimated the absolute density of coypus in 
the study area by a capture-removal method (Zippin, 
1958) using the Removal Sampling Program (Pisces 
Conservation Ltd., 1992). The capture-removal 
method assumes that heavy hunting pressure leads 
to population declines. In the AHS, we considered 
a constant capture probability (Zippin, 1956). In the 
OHS, the increased number of captures recorded 
over time prevented us from using this method.

We calculated a trapping success index (TSI) 
(Mills et al., 1991) to estimate relative abundance 
for each month using the equation: 

TSI = (Number of individuals captured monthly/Number 
of traps *Number of nights)*100 (1) 

We used the Kolmogorov - Smirnov test (Siegel 
and Castellan, 1998) for two independent samples 
to compare differences in monthly TSI between the 
AHS and OHS. We estimated the monthly sex ratio, 
and followed the procedure proposed by Caughley 
(1977) to test whether the sex ratio of the studied 
population deviated significantly from 1:1 using 
the Chi-square test with the Bonferroni´s correction 
(Keppel, 1991).

We assigned the captured coypus to five age-
classes based on their weight following the meth-
odology of Norris (1967) and Crespo (1974) (Table 
1). We determined the monthly age structure of the 
population and compared the proportion of each age 
class at the beginning and at the end of the hunting 
season using the Chi-square test (Sokal and Rohlf, 
1981) as suggested by Bodmer et al. (1997).

We determined the monthly physical condition 
of males and females using the physical condition 
index (PCI) proposed by Bailey (1968), which was 
previously used for coypus by Willner et al. (1979) 
according to the equation: 

PCI = body weight (kg)* 105 / cephalocaudal length (cm) (2)

Fig. 1. The Islands Zone of the Victoria Department, Entre 
Ríos Province, in the Middle Delta of the Paraná River, 
Argentina. The triangle indicates the study area.
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We compared the monthly PCI values calculated 
for the AHS and the OHS with the Mann-Whitney 
test for two independent samples (Siegel and Cas-
tellan, 1998). 

We built the hydroperiod of the Paraná River 
between June 2007 and May 2008 using monthly 
data of water height from the Victoria River provided 
by the Dirección de Fiscalización y Puerto de la 
Municipalidad de Victoria, Entre Ríos. The relation-
ship between the trapping success index in the N 
months (used as an estimator of relative abundance) 
and the water level of the N-1 months, was tested 
by a Spearman rank correlation (Rp) (Siegel and 
Castellan, 1998). We used a delayed relationship 
due to the time needed by the water to flow from 
the river to the marsh areas inhabited by coypus. 
Spearman rank correlation was also used to assess 
whether the PCI (calculated by sex) was related to 
the hydroperiod.

All statistical analyses were performed with the 
software STATISTICA (Statsoft Inc., 1999). 

RESULTS 
The absolute density of coypus estimated for 
the AHS by the capture-removal method was 
2.78 individuals ha-1 (1.11-5.42 individuals 
ha-1). This method also allowed us to estimate 
that 76% of the population was removed by 
the hunter, which indicated the occurrence of 
a strong hunting pressure during the AHS. 

There was a slight decrease in TSI during the 
first four months of the year (June-September) 
corresponding to the AHS and to the period 
of high water level (Fig. 2). The values of 
TSI were highest during the last three months 
(March-May), period of relatively low water 
level. Given the high internal variability in 
OHS no significant differences in TSI were 

found between the AHS and OHS (medians 
of 8.41 and 17.25, respectively; U =  3.5; p =  
0.11). 

Water height was positively correlated with 
TSI (Rp = 0.70; p = 0.03). It was also posi-
tively correlated with PCI for males (Rp = 0.86; 
p<0.01) but there was no significant correlation 
between water height and PCI for females 
(Rp = 0.55; p = 0.12). 

The sex ratio remained 1:1 throughout the 
AHS and OHS (Table 2). Age structure ob-
served throughout the study period showed 
a predominance of adults during the AHS, 
though they were more represented at the 
beginning than at the end of this season (χ² =  
99, df = 1, p< 0.01) (Fig. 3). In contrast, the 
juveniles and subadults III were significantly 
more represented at the end than at the be-
ginning of the AHS (χ² = 8.69, df = 1, p< 0.01 

Age category Weight (g) Estimated age (months) Reproductive condition

Sub-young (SY I) 1000 – 1999 2 - 4 Immature
Young (Y II) 2000 – 2999 4 - 6 Mature
III. Sub-adult (SA III) 3000 – 3999 6 - 8 Active

IV. Sub-adult (SA IV) 4000 – 4999 8 - 12 Active

V. Adult (A V) >5000 > 12 Active

Table 1
Age categories of Myocastor coypus used in this study (based in: Norris, 1967 and Crespo, 1974).

Fig. 2. The hydroperiod (monthly water height, line) 
and the trapping success index (bars) obtained for the 
Myocastor coypus population during the authorised hunt-
ing season (AHS) and outside the hunting season (OHS).
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and χ² = 81, df = 1, p< 0.01, respectively). 
There was no predominance of any age class 
during the OHS, with subadults III, IV and 
adults being the most represented. Subadults 
III were significantly more represented at the 
beginning of this season (χ²  = 7.50, df =  1, p 
<0.01) and subadults IV at its end (χ²  = 10.30, 
df = 1, p < 0.01). 

Minor fluctuations in the PCI were observed 
for females and males throughout the year and 
within the AHS and OHS (Fig. 4). This index 
decreased during the AHS for both sexes, while 
in females it increased in December during 
the OHS. We found no significant differences 
in the PCI of females and males between the 
AHS and OHS (females: AHS median = 3.99, 
OHS median = 4.23, U = 8; p = 0.62; males: 
AHS median = 3.98, OHS median =  4.04, U =  
8; p = 0.62).

DISCUSSION 

We described parameters of a coypu popula-
tion throughout one year in one of the main 
hunting sites of Argentina and interpreted our 
results within a context of hunting pressure 
coupled with hydrological-climatic factors. 

Environmental stochasticity associated to 
hydrological-climatic factors may affect popu-
lation parameters not only as disturbances but 
also as bonanzas (Morris and Doack, 2002). In 
the case of a highly fluctuating system like the 
floodplain of the Paraná River, the observed 
variation in the hydrological regime could 
affect coypu population structure. 

The absolute density of coypus during the 
AHS (2.78 individuals ha-1) was higher than 
the median value reported for similar areas 
of Argentina (1.67 individuals ha-1; Bó et al., 
2006). Taking into account that the study site 
is located in one of the two main hunting areas 
of coypu in the country (Bó et al., 2006), these 
results may suggest that habitat conditions 
were particularly favourable for the survival 
and reproduction of coypus.

Trapping success index of males was posi-
tively associated with water level, though the 
slight decrease during the AHS could also be 
explained by hunting pressure. The absence 
of hunting in surrounding areas may account 
for the increase in the TSI during the autumn 
months of the OHS, however, high variability 
of TSI within OHS prevented the detection 
of differences between hunting seasons. The 

Year Month Hunting 
season Males Females Χ ² P

2007 Jun AHS 21 17 0.421 0.516

Jul AHS 20 17 0.243 0.622

Aug AHS 9 15 1.500 0.221

Sep AHS 15 4 6.368 0.012

Nov OHS 10 2 5.333 0.021

Dec OHS 7 2 2.777 0.096

2008 Mar OHS 35 34 0.014 0.904

Apr OHS 48 41 0.551 0.458

May OHS 34 34 - -

Table 2
Number of males and females captured monthly during the study period. Chi square tests with Bonferroni´s 
correction were used to evaluate predominance of one sex assuming 1:1 sex ratio. df =1 in all cases. AHS: 
authorised hunting season; OHS: outside hunting season.
α (with Bonferroni´s correction ) = 0,005
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Fig. 4. Monthly mean values of the physical condition index (PCI) for (A) females and (B) males Myocastor coypus 
individuals throughout the study period. AHS: authorised hunting season; OHS: outside the hunting season.

Fig. 3. Monthly age structure of the Myocastor 
coypus population (A) during the authorised 
hunting season (AHS) and (B) outside the 
hunting season (OHS).

increase of TSI in autumn would be related to 
the recruitment observed after a birth peak in 
October (Spina, 2008) rather than to immigra-
tion through water (Bó et al., 2008), since the 
water level remained constant and relatively 

low during the OHS. These results 
were in accordance with those reported 
for the Buenos Aires Province, where 
coypu density remained relatively con-
stant throughout the year mainly due to 
climate stability in the area (D’Adamo, 
1996; Guichón, 2003; Guichón et al., 
2003a). However, they differed from 
those obtained in Europe, where harsh 
winters lead to high mortality rates 
(Doncaster and Micol, 1990). 

In this study, hunting pressure did 
not seem to affect the 1:1 sex ratio, in 
agreement with previous reports (Cre-
spo, 1974; Bó et al., 2006). A trend in 
a larger number of males captured in 
spring as compared with females was 
probably due to their greater move-
ment and active search of new social 
groups (Ryszkowski, 1966; Guichón 
et al., 2003b). The absence of a pre-
dominant age group during OHS could 
be related to the skill of hunters, who 
captured many large individuals during 

the previous AHS, and also to the birth peak 
in October previously mentioned. The higher 
number of young coypus at the beginning than 
at the end of the OHS may be explained by the 
development of young individuals into adults. 
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Variation in the number of individuals among 
age classes would be related to the hunting 
pressure rather than to environmental factors 
(e.g. hydrological changes), as evidenced by 
a reduction of adults in the population dur-
ing the AHS. The proportion of different age 
classes was similar to previous studies (Crespo, 
1974; Colantoni, 1993; Corriale, 2004; Nazar 
Anchorena, 2004; Bó et al., 2006). However, 
in this study the trapping method could have 
biased the age structure of the population 
given the differential catchability of individuals 
according to the depth at which the trap was 
set in the water (quoting the hunter, “larger 
coypus are caught by deep traps”). This would 
explain the almost permanent lack of captures 
of sub-young and young individuals throughout 
the study period. Nevertheless, the resulting 
age structure indicated the most frequently 
captured age group and, therefore, it was used 
to evaluate the influence of these captures on 
the population.

The slight fluctuations in PCI observed for 
males were positively associated with water 
level, though no correlation was found for 
females. Pregnancy rates could explain the 
slight increase in PCI in June and December 
for females (Spina, 2008). PCI values in June 
suggested good physical condition for individu-
als of both sexes, probably as a result of the 
relatively high availability of aquatic vegetation 
(Malvárez, 1997) and favourable hydrological 
conditions in the previous months. An influence 
of the seasonal variation of precipitations on the 
physical condition of individuals has also been 
suggested for other rodent species (Makundi 
et al., 2006). The median PCI values of the 
entire coypu population during AHS (3.98) and 
OHS (4.13) were comparable to those obtained 
for similar areas of Argentina (median = 3.61, 
range = 2.34-5.59) by Bó et al. (2006), with 
lowest PCI values in areas with high hunting 
pressure. In comparison, our study area had an 
intermediate level of hunting pressure, which 
was compatible with resource conservation. 
PCI was relatively higher in a coypu population 
that had not been exposed to heavy hunting 
pressure for a long time (median = 5.18, range =  
4.69-6.63) (Corriale, 2004). 

The particular hydrological regime in the 
study area during the study period resulted in 
periods of extreme drought (2006 and 2008) 
and flood (2007) and, therefore, did not allow 
us to carry out a continuous monitoring of the 
coypu population for a longer period. However, 
we postulate the occurrence of a compensatory 
and favourable effect of habitat conditions 
(particularly the hydrological regime) over 
the negative effect of hunting pressure. In the 
AHS, such situation was likely to be associated 
with higher water levels contributing to the 
peaks of births and immigration in autumn, 
just at the beginning of the hunting season 
(Bó et al., 2006, 2008). During the OHS, it 
would be related to more stable hydrological, 
climatic and habitat conditions, which could 
have contributed to a second peak of births in 
spring (Spina, 2008) and to the maintenance 
of other population parameters during the 
following months, as observed in this study. 
Studying a feral population of coypus through-
out one year in native wetlands represents a 
first valuable approach. However, this kind of 
studies should be continued at larger spatial 
and temporal scales to obtain information 
needed for developing management programs 
to ensure species’ sustainability.
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