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A B S T R A C T 
 
In Argentina, the franciscana dolphin is one of the most vulnerable cetaceans regularly entangled in 
coastal artisanal fishery nets. The aim of this paper is to estimate the species' incidental mortality on 
the Southern coast of Buenos Aires province through interviews with the captains of artisanal fishing 
vessels, in the period 2006-2009. Franciscana bycatch was reported for gillnets and shrimper gear all 
year round but it occurred more frequently between October and February, at 5 km offshore and 10-
20 m depth. The estimated mean annual incidental mortality was 107 dolphins (CI 95% = 87-129), 92 
caught in gillnets (CI 95% = 73-112) and 15 in shrimpers' gear (CI 95% = 8-25) with a capture per 
unit effort of 0.029 dolphins per km of gillnet (CI 95% = 0.023-0.036) and 0.022 per shrimpe r's net 
(CI 95% = 0.012-0.035). Annual fluctuations were due to differences in the number of gillnetting 
fishing days. If mortality estimates for the Northern coast are also taken into account, values attain a 
maximum of 360-539 dolphins bycaught in the entire Buenos Aires province, representing 2.5-3.7% 
of the species' abundance in Argentina. This will inevitably lead to the decline of franciscana dolphin 
populations in the near future unless alternative fishing grounds are identified and alternative 
gearadopted. 
 

R E S U M O 
 
Na Argentina, a toninha é um dos cetáceos mais vulneráveis devido às capturas por rede de pesca 
artesanal. O presente estudo teve como objetivo estimar as capturas acidentais no sul da província de 
Buenos Aires, através de entrevistas aos capitães de barcos de pesca artesanal, entre os anos 2006-
2009. As capturas foram reportadas para redes de emalhe e de camarão; com as mais altas 
frequências entre outubro e fevereiro, a 5 km da costa e 10-20 m de profundidade. A mortalidade 
acidental média anual estimada foi de 107 golfinhos (IC 95% = 87-129), 92 em redes de emalhe (IC 
95% = 73-112) e 15 em redes de camarão (IC 95% = 8-25), com uma captura de 0,029 golfinhos/km 
de rede de emalhe (IC 95% = 0,023-0,036) e 0,024/rede de camarão (IC 95% = 0,012-0,035). As 
flutuações anuais responderam principalmente às diferenças nos dias de pesca. Considerando o 
último levantamento estimativo feito para o norte costeiro da província, estima-se uma mortalidade 
entre 360-539 golfinhos/ano em toda a província de Buenos Aires. Esses valores correspondem de 
2,5-3,7% da abundância populacional da Argentina; o que traria como consequência um declínio 
populacional da espécie, tornando-se fundamental encontrar alternativas de pesca para a área. 
 
Descriptors: Franciscana dolphin, Pontoporia blainvillei, Incidental mortality, Artisanal fisheries, 
Southwestern Atlantic Ocean. 
Descritores: Toninha, Pontoporia blainvillei, Capturas acidentais, Pesca artesanal, Atlântico Sul-
Ocidental,  

 
INTRODUCTION 

 
Thousands of cetaceans are bycaught in 

gillnet fisheries worldwide (BEARZI, 2002; PERRIN 
et al., 1994; SHIGUETO et al., 2008; MANGEL et al., 

2010). They are mostly small coastal dolphins 
belonging to species of the genera Phocoena, 
Tursiops, Sousa and Delphinus, and almost all river 
dolphins (PERRIN et al., 1994; REEVES; 
LEATHERWOOD, 1994; READ, 1996). 
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In Argentina, the franciscana dolphin 
Pontoporia blainvillei and Commerson’s dolphin 
Cephalorhynchus commersonni are the most 
vulnerable cetaceans regularly entangled in artisanal 
fishery nets due to their coastal distribution (CRESPO 
et al., 1994; IÑIGUEZ et al., 2003). The franciscana 
dolphin inhabits coastal waters of the Southwestern 
Atlantic Ocean, from Espírito Santo, Brazil (18º25’S, 
30º42’W), to Chubut, Argentina (42º35’S, 64º48’W) 
(SICILIANO, 1994; CRESPO et al., 1998; BASTIDA 
et al., 2007). Since 2008, it has been included in the 
category “vulnerable” to extinction by the 
International Union for the Conservation of Nature 
(REEVES et al., 2008), mainly because of the high 
levels of bycatch that this species has faced over the 
last two decades throughout its area of distribution 
(ROSAS et al., 2002; DI BENEDITTO, 2003; 
SECCHI et al., 2004; CAPPOZZO et al., 2007; 
FRANCO-TRECU et al., 2009). Moreover, some of 
the prey items of the franciscana dolphin, such as the 
croacker Micropogonias furnieri and the striped 
weakfish Cynoscion guatucupa are important coastal 
resources presenting evidence of overexploitation and 
stock depletion in the Argentinian-Uruguayan fishing 
area and off southern Brazil (RUARTE, 2001; 
RODRIGUEZ et al., 2002). 

On the Brazilian coast, incidental 
franciscana mortality has been estimated from 
monitoring fisheries' programs and from beach 
surveys. The latest incidental mortality estimates in 
this country showed 110 franciscana dolphins 
bycaught every year in Espírito Santo and Rio de 
Janeiro (period: 2001-2002, DI BENEDITTO, 2003), 
330 in Sao Paulo (period: 1998-1999; ROSAS et al., 
2002), 25 in Paraná (period: 1997-1999, ROSAS et al., 
2002) and 719-946 in Rio Grande do Sul (period: 
1999-2000, SECCHI et al., 2004). Recently, Franco-
Trecu et al. (2009) have estimated, for 2006, an annual 
bycatch mortality in Uruguay of 289 franciscana 
dolphins, based on a fisheries' monitoring program. 
However, the methodologies applied in each local area 
of the species' distribution are different and the biases 
resulting from the lack of standardized criteria have 
not been evaluated. 

In Argentina, the first estimate of incidental 
mortality for the franciscana dolphin caused by 
artisanal fisheries was made almost 30 years ago 
(PÉREZ-MACRI; CRESPO, 1989). In that period, 
some 340-350 dolphins were bycaught annually, 
mainly in 300 mm mesh size gillnets and “tapacanal” 
gillnets that blocked estuarial channels. Recently, new 
estimates have shown that in Argentina, 400-600 
franciscana dolphins have been killed every year by 
artisanal fisheries (BORDINO; ALBAREDA, 2004; 
CAPPOZZO et al., 2007). However, because of the 
changing dynamics of fisheries, a re-evaluation of the 
franciscana dolphin bycatch and the fishing 

effort involved is necessary over the years. The aim of 
this paper is, therefore, to estimate the incidental 
mortality of P. blainvillei on the Southern coast of 
Buenos Aires province (Argentina) for the period 
2006-2009, and to compare these results with previous 
estimates reported for the past 20 years. 

 

MATERIAL AND METHODS 
 
Since August 2003 we have worked with 

artisanal fishermen of the Southern coast of Buenos 
Aires province, Argentina, in the localities of 
Necochea (38º37’S, 58º50’W), Claromecó (38º51’S, 
60º4’W), Monte Hermoso (38º59’S, 61º18’W) and 
Bahía Blanca (38º44’S, 62º16’W) (Fig. 1). During the 
first years of the survey (2003-2006) we identified 
fishermen within the communities who were willing to 
cooperate with the present study and could be 
considered trustworthy. After our preliminary survey 
we only continued working with these fishermen. 
 

  
Fig. 1. Study area in Southern Buenos Aires province, 
Argentina. BB: Bahía Blanca, MH: Monte Hermoso, CL: 
Claromecó, NE: Necochea. 

 
We thus conducted interviews with the 

owners and captains of fishing vessels, between 2006 
and 2009, to study the seasonal variations in their 
fishing activities and their interaction with franciscana 
dolphins. Interviews, equally related to the three 
survey periods, were carried out over 178 days on 
which a total of 39-50 (45-50%, Table 1) fishing 
vessels of the artisanal fishing fleet that operated with 
gillnets and shrimper fishing gear were contacted. The 
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interviews were held by one or two researchers who 
recorded the number of franciscana dolphins bycaught, 
the fishing gear used and its specifications (mesh size, 
length), the depth and distance from the shore and the 
target species of the fishery. In addition, 
data regarding the number of fishing days in the 
year and number of active fishing vessels in each 
survey period were collected. 

The interviews were held personally on the 
beaches and at the fishing camps, harbours or 
fishermen's homes and generally after the fishing trips. 
The data concerning the fishing effort were also 
compared with, completed from and checked against 
those obtained by the Argentinian Coast Guard 
(Prefectura Naval Argentina) and personnel of the 
protected areas in order to gather data in as great detail 
as possible. 

Whenever possible, onboard observations 
were also made. Unfortunately, it was not possible to 
make them regularly, thus precluding comparisons 
with the estimates resulting from the surveys. 

In order to compare them with previous 
estimates for the same study area, incidental mortality 
(M), fishing effort (FE) and catch per unit of effort 
(CPUE) were calculated for each locality and kind of 
fishing gear used, following Corcuera et al. (1994). 
Annual bycatch (M) for each year, locality and fishing 
gear were estimated for the whole fleet taking into 
account the incidental captures reported by the 
fishermen interviewed. It was assumed that the 
bycatch rate of the fishing vessels surveyed was equal 
to that of those not surveyed for the same locality and 
kind of fishing gear and that it was straightly 
proportional (CORCUERA et al., 1994). Confidence 
intervals were calculated from a Poisson distribution 
model (ZAR, 1996; g CORCUERA et al., 1994): 

 
CI upper (M) = [X2

0.025; 2 (M+1)] / 2; CI lower (M) = [X2
0.975; 2M] / 2 

 
where M are the estimated incidental captures and X2 
the chi-squared value obtained from tables. 

 
Table 1. Description of the artisanal fishing fleet that operated with gillnets and shrimper gear in 2006-2009 in Southern Buenos 
Aires province, Argentina. 
 

Vessel Fishing gear Fishing ground 

Locality 
n total 

n 
surveyed 

Made of 
Length 
(m) 

Target species 
Type Length (km) 

Mesh size 
(mm) 

Distance 
offshore 

(km) 
Depth (m) 

Fishing days 
year-1 

Necochea 1 1 wood Up to 13 
Mustelus schmitti, 
Galeorhinus galeus 

bottom 
gillnet 

0.90 - 2.50 140 11.25 - 22.50 40 - 50 
37 
(32 - 42) 

Claromecó 20 - 22 11 - 13 fiberglass 5.8 - 9.8 

coastal fish species, 
Cynoscion guatucupa, 
Micropogonias furnieri,  
M. schmitti 

bottom 
gillnet 

0.25 - 1.20 105 - 330 0.3 - 30.0 10 - 30 
64 
(42 - 147) 

Monte 
Hermoso 

25 9 - 10 
wood, 
fiberglass 

5.8 - 9.8 

coastal fish species, C. 
guatucupa, 
M. furnieri,  
M. schmitti 

bottom 
gillnet 

0.10 - 2.50 100 - 110 1 - 30 8 - 20 
52 
(14 - 84) 

15 Up to 13 4.0 - 12.8 Bahía 
Blanca 25 

18 - 26 wood 
6 - 10 

Artemesia longinaris 
Pleoticus muelleri 

Shrimper - 40 - 45 - 
1 - 4 

75 
(45 - 180) 

 
 

Because of the differences between the 
two kinds of gear studied, the fishing effort was 
calculated for each one separately. The gillnet fishing 
effort was obtained from the number of fishing vessels 
(N), the mean number of fishing days per annum of 
each vessel (D) and the mean length of the gillnets set 
on each fishing trip, in km (K). The shrimper nets are 
funnel shaped with walls and a pocket. These nets are 
set during a stationary tide and taken in again before 
the next stationary tide. The gear's fishing effort was 
calculated from the number of fishing vessels (N), the 
mean number of annual fishing months of each vessel 
(m), and the number of shrimper nets set on each 
fishing trip (C). Therefore: 

 
FE gillnets = N * D * K; FE shrimpers = N * m * C 
 

The CPUE was estimated for each kind of 
gear and each locality and period surveyed. 
Confidence intervals were calculated from a Poisson 
distribution model (ZAR, 1996; CORCUERA et al., 
1994): CPUE = M / FE 

 
CI upper (CPUE) = [X2

0.025; 2 (c+1)] / 2 * FE; CI lower (CPUE) = 
[X 2

0.975; 2c] / 2 * FE 
 

In order to identify the variables that best 
explain the temporal fluctuations of incidental captures 
in gillnets (variable response) during the study period, 
we used a generalized linear model (MCCULLAGH; 
NELDER, 1999 GLZ) assuming a log link function. 
The explanatory variables were: number of gillnet 
fishing days (D), gillnet mesh size (m), gillnets' length 
(K) and number of fishing vessels (N). The search for 
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the best subset of variables was based on the Akaike 
Information Criterion (AIC), those with the lowest 
AIC value being the most explicative. Those models 
with less than two units of difference between their 
AIC value and the lowest one might be considered 
equal with high empirical support (BURNHAM; 
ANDERSON, 2002). All the analyses were performed 
with the software Statistica 7.0. 

In addition, the CPUE values estimated in 
the period 1992-1993 for the same localities by 
CORCUERA (1994) and in the period 1998-2003 by 
CAPPOZZO et al. (2007) were recalculated for each 
kind of fishing gear in order to permit comparison 
with our data. 

 

RESULTS 
 

Description of the fishing activities undertaken  
in the study area 

 
Our survey during the study period showed 

that in Southern Buenos Aires province, artisanal 
fishery with landing sites in adjacent areas targeted 
species included in the group known as “coastal 
diversity” (“variado costero” in Spanish), as defined 
by Lasta et al. (1999) and FAO (2005). White croacker 
M. furnieri, striped weakfish C. guatucupa, 
Patagonian smoothhound Mustelus schmitti, and 
various genera of coastal rays are the species that 
contribute to most of the landings. The kinds of 
fishing gear most frequently used in the study area 
were identified as: bottom gillnet, bottom trawl, 
shrimpers, traps, longlines and handlines (vertical 
longlines), in accordance with the definitions of Arias  
(1988), Nédélec and Prado (1990), and Crespo et al. 
(1994). 

Within the area and period surveyed, 
franciscana bycatch was reported only for gillnets and 
shrimper gear. Gillnets were set up to 50 m deep and 
30 km from the shore, and remained in the sea for 
from 7 to 24 hours depending on the water 
temperature. In Table 1 there is a description of kinds 
of gillnet and shrimper fishing gear, grounds and 
vessels in each locality surveyed. 

Quequén harbour (Necochea) has an 
operating fleet of almost thirty artisanal wooden 
fishing vessels (up to 13m long) equipped with bottom 
trawling gear, for which no franciscana dolphin 
bycatch was observed. The only fishing vessel that 
used bottom gillnets reported incidental franciscana 
mortality (Table 1). 

In contrast, as no harbours exist in 
Claromecó, artisanal fishing vessels are launched 
using trailers and tractors. Around 20-22 vessels 
operated with bottom gillnets between November and 
August (Table 1) and using traps in September and 
October. Further, four vessels of larger dimensions 

operated with bottom trawls targeting flounders, the 
Argentine red shrimp Pleoticus muelleri and sea snails 
(mainly the volute snail Zidona dufresnei). 

In Monte Hermoso, only 25 of more than a 
hundred artisanal vessels operated with gillnets mainly 
in the shark fishing season from August to November 
(Table 1). The rest of the fleet targeted coastal fishes 
with handlines and longlines. All of them operated 
directly from the beach just as in Claromecó. 

Ingeniero White harbour is set on the Bahía 
Blanca estuary, adjacent to the city of the same name. 
Most of the estuary is a protected area where the use 
of trawling gear is forbidden. Artisanal fishery could 
only be studied in the first two survey periods (2006-
2007 and 2007-2008). In October and November, the 
fishing fleet was gillnetting Patagonian smoothhound. 
Later, from December to June each vessel set 6-10 
shrimper nets to catch the stiletto shrimp Artemesia 
longinaris and the Argentine red shrimp P. muelleri 
(Table 1). From December to the beginning of January 
shrimp fishing is forbidden - to allow the growth and 
maturating of these species. In July the target species 
is the striped weakfish with nets similar to the 
shrimper but with a pocket of 105 mm mesh size. A 
difference was observed at this harbour between the 
fishing grounds of the smaller and the larger artisanal 
vessels (Table 1). The incidental mortality was, 
therefore, estimated separately for these two sizes of 
vessel (6-10 m and 10(?)-13 m long) as the assumption 
of equal bycatch rates for both classes of vessel would 
possibly be rejected. 
 

Franciscana dolphin incidental mortality 
 

During the three periods surveyed, the 
franciscana dolphin bycatch in gillnets and shrimpers 
of the southern Buenos Aires province occurred all 
year round but the higher capture frequencies reported 
by the vessels monitored were recorded between 
October and February (X2 test, p = 0.002). Incidental 
captures took place at 0.10-30.00 km offshore (median 
= 4.50 km, mean = 7.43 km, DS = 7.14 km, n = 63) 
and 11-50 m depth (median = 16.50 m, mean = 21.00 
m, DS = 11.07 m, n = 26). However, 51% of the 
captures occurred within 5 km of the coast and 71% at 
10-20 m depths. 

The estimated mean annual franciscana 
dolphin incidental mortality of Southern Buenos Aires 
province was 107 dolphins (CI 95% = 87-129), 92 
bycaught in gillnets (CI 95% = 73-112) and 15 in 
shrimpers (CI 95% = 8-25). Therefore, the resultant 
CPUE was estimated as 0.029 dolphins per km of 
gillnet (CI 95% = 0.023-0.036) and 0.022 dolphins per 
shrimper net (CI 95% = 0.012-0.035). 

Annual incidental mortality and CPUE of 
each locality and period surveyed are detailed in Table 
2. 
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Table 2. Annual incidental mortality (M), fishing effort (FE) and catch per unit of effort (CPUE) of franciscana dolphin 
estimated in Necochea, Claromecó and Monte Hermoso by gillnets1; and in Bahía Blanca by shrimpers2, Southern Buenos Aires 
province, Argentina, in 2006-2009. Values between brackets correspond to 95% confidence intervals. 
 

2006-2007 2007-2008 2008-2009 
 

M FE CPUE M FE CPUE M FE CPUE 

Necochea 
10.00 
(4.80-18.39) 

80.00 
0.13 
(0.06-0.23) 

2.00 
(0.24-7.22) 

105.00 
0.02 
(0.00-0.07) 

10.00 
(4.80-18.39) 

105.00 
0.10 
(0.05-0.18) 

Claromecó 
58.67 
(47.54-79.48) 

1,904.41 
0.03 
(0.03-0.04) 

37.23 
(26.05-51.00) 

1,554.96 
0.02 
(0.02-0.03) 

65.00 
(50.17-82.85) 

1,728.00 
0.04 
(0.03-0.05) 

Monte Hermoso 
22.22 
(13.79-33.31) 

1,487.50 
0.02 
(0.01-0.02) 

16.67 
(9.52-26.60) 

1,115.75 
0.02 
(0.01-0.03) 

52.50 
(39.27-68.76) 

1,280.00 
0.04 
(0.03-0.05) 

Total gillnets 
90.89 
(72.82-111.18) 

3,471.91 
0.03 
(0.02-0.03) 

55.90 
(41.87-72.16) 

2,775.71 
0.02 
(0.02-0.03) 

127.50 
(106.33-
151.65) 

3,113.00 
0.04 
(0.03-0.05) 

Bahía Blanca 
21.25 
(13.00-32.10) 

711.44 
0.03 
(0.02-0.05) 

9.56 
(4.45-17.74) 

711.44 
0.01 
(0.01-0.02) 

- - - 

TOTAL 
112.14 
(92.22-134.77) 

  
64.45 
(50.17-82.85) 

  -   

 

1[FE] = km of gillnets; [CPUE] = dolphins bycaught/km of gillnet. 
2[FE] = number of shrimpers, [CPUE] = dolphins bycaught/shrimper. 

 
In the three seasons surveyed (2006-2009), 

the only fishing gillnet vessel in Quequén harbour 
bycaught from 2-10 franciscana dolphins per 
year (mean = 7, CI 95% = 3-14) with a FE of 96.7 km 
of gillnets set annually and CPUE of 0.076 bycaught 
dolphins p.a. and km of gillnet (CI 95% = 0.059-
0.095). 

In Claromecó, fluctuations in fishing days 
occurred throughout the survey and, consequently, in 
the fishing effort expended. As could be 
observed during this study, a reduction in the number 
of fishing days was related to adverse meteorological 
conditions and economic consequences (i.e. low 
demand and increased fuel costs during late 2008) 
(Table 1). Fluctuations have also been registered in the 
number of incidental captures. In particular, during the 
period 2008-2009, two fishing vessels increased the 
mesh size of their gillnets to 330 mm and were 
responsible for 40% of the annual captures. 
Consequently, mean annual incidental mortality 
estimated for this locality was of 54 dolphins (CI 95% 
= 40-70) with a CPUE of 0.031 dolphins per km of 
gillnet (CI 95% = 0.021-0.044). 

The meteorological conditions at Monte 
Hermoso also determined the number of fishing days 
in the year, especially in 2007-2008. However, the 
decline in the number of fishing days was also a 
consequence of the damage that the southern sea lion 
Otaria flavescens caused to gillnets and trapped fish. 
In order to avoid this problem, fishermen changed 
their fishing gear from gillnets to longlines and 
handlines to reduce the economic loss. Mean annual 
mortality was estimated at 30 dolphins for gillnets (CI 
95% = 20-43) and a CPUE of 0.024 dolphins per km 
of net (CI 95% = 0.016-0.033). 

At all the three localities mentioned above, 
fishing effort was the determinant of the variations in 
franciscana bycatch in gillnets, with a high positive 
correlation (Spearman rank correlation, R = 0.985; p = 
0.001). Particularly, of the variables that determined 
the fishing effort, the number of annual fishing days 
showed the highest positive correlation with incidental 
mortality in gillnets (Spearman rank correlation, R = 
0.912; p < 0.001). 

Furthermore, the generalized linear model 
suggested that the variables involved in the fishing 
effort and mesh size showed the lowest AIC values in 
the following combinations: AICD = 50.71; AICD-m = 
52.07; AICD-N = 52.59; AICD-K = 52.60 (GLZ, p < 
0.001). All these combinations of variables would 
equally well explain the fluctuations of incidental 
franciscana captures in the study area. 

On the other hand, at Ingeniero White 
harbour the number of fishing days and vessels 
showed no variation throughout the survey, thus the 
fishing effort also remained constant (FE = 711.44 
nets/year). Between 2006 and 2008, 15 franciscana 
dolphins were estimated to have been bycaught 
annually (CI 95% = 8-25) with a mean annual 
associated CPUE of 0.022 dolphins per shrimper net 
(CI 95% = 0.012-0.035). In particular, 9 franciscanas 
were estimated to have been bycaught by the larger 
vessels (CI 95% = 4-17; CPUE = 0.032, CI 95% = 
0.014-0.060) and 6 by the smaller ones (CI 95% = 2-
13; CPUE = 0.015, CI 95% = 0.005-0.031). 

Finally, Figures 2 and 3 show the current 
fishing effort and CPUE estimates (2006-2009, this 
study) as compared with previous ones of Southern 
Buenos Aires province (CORCUERA, 1994; 
CAPPOZZO et al., 2007). In the period 1992-1993, 
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the artisanal fleet operated with gillnets of 180-360 
mm mesh size targeting tope sharks, with a 
franciscana bycatch of 130 dolphins in gillnets and 85 
in shrimper gear (CORCUERA, 1994). Later, since 
1998, fisheries started to capture species of the coastal 
variety with gillnets of 90-220 mm mesh size that 
incidentally killed 51 franciscanas in gillnets and 83 in 

shrimper gear (CAPPOZZO et al., 2007). The period 
2002-2003 was similar to the one studied in this paper 
in relation to fishing grounds, practices and target 
species (CAPPOZZO et al., 2007). In this last period, 
the incidental mortality was of 15 dolphins in gillnets 
and 48 in shrimper gear. 

 

 
 

Fig. 2. Annual gillnet and shrimper fishing effort off Southern Buenos Aires over time: 1992-1993 = 
CORCUERA (1994); 1998-2003 = CAPPOZZO et al. (2007); 2006-2009 = this study. 

 
 

 
 

Fig. 3. Annual catch  per unit of effort (CPUE) of franciscana dolphins in gillnets and shrimpers off Southern 
Buenos Aires over time: 1992-1993 = CORCUERA (1994); 1998-2003 = CAPPOZZO et al. (2007); 2006-
2009 = this study. Vertical bars correspond to 95% confidence intervals. 
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DISCUSSION 
 

Despite onboard observations' continuing to 
be the most accurate methodology for bycatch 
estimation, it is not always feasible with artisanal 
fisheries because of the small size of the vessels 
concerned. Most of the literature concerning incidental 
mortality of small cetaceans in gillnets has, 
therefore, been based on interviews with fishermen 
(D’AGROSA et al., 1995; DAWSON, 1991; BAIRD 
et al., 2002; BELDEN, 2007). In this study, the 
uninterrupted contact with fishermen throughout the 
years has generated a reliable source of data that has 
permitted an accurate estimate of the franciscana 
bycatch. However, all estimates must be considered as 
minima not only because of the possible unreported 
captures but also due to those entangled dolphins that 
may fall from the nets before or during the hauling-in 
process and not  have been seen by the fishermen or 
other onboard observers (SECCHI et al., 2004; 
TREGENZA et al, 1997). 

Not all types of fishing gear have the same 
impact on cetaceans and the risk associated with them 
also depends on the way they are used (FORTUNA et 
al., 2010). In Southern Buenos Aires province, the 
types of fishing gear that were involved in franciscana 
bycatch in the period studied were bottom gillnets and 
shrimpers. Further, annual fluctuations in incidental 
mortality estimates in the localities surveyed were 
mainly due to differences in the number of gillnet 
fishing days as a consequence of socioeconomic 
problems and adverse meteorological conditions. In 
addition, as stated above, gillnet fishing days have also 
diminished due to the negative interactions with 
Southern sea lions. These pinnipeds have a detrimental 
impact on gillnets and the fish caught, to the point 
where fishermen from Monte Hermoso are forced to 
change to longlines and handlines. The same 
behaviour has also been reported for sea lions of other 
South American fisheries such as the Uruguayan and 
Chilean ones (SZTEREN; PÁEZ, 2002; 
SEPÚLVEDA et al., 2007). Moreover, further studies 
should include such physical parameters as water 
temperature in their analyses. In Claromecó, after the 
fish market was reactivated in  February 2009, the 
franciscana bycatch showed no increase and this could 
be related to the smaller number of franciscana 
sightings in those months due to the lower water 
temperature (18-20ºC) than in the previous summer 
(24ºC). Variation in water temperature likely affects 
the seasonal distribution and availability of prey for 
the franciscana and would explain the general 
movements of franciscana dolphins in the study area 
(BORDINO et al., 2002; BORDINO et al., 1999). 

On the other hand, shrimper gear is still a 
threat for franciscanas in the Bahía Blanca estuary. 
The reduction observed in estimated mortality as 

compared with that reported in previous studies was 
related to a lower fishing effort. In addition, 
fluctuations in the incidental captures could be due to 
the differences in the fishing grounds of each 
particular vessel (depth and distance offshore where 
shrimper gear was set) or differences in franciscana 
movements within the estuary over the years. Thus, 
studies related to the population dynamics and habitat 
use of the franciscana dolphin inside the estuary of 
Bahía Blanca should urgently be undertaken in order 
to ascertain the actual causes of the incidental 
mortality. 

Reeves et al. (2003) have postulated that 
incidental mortality of franciscana dolphins seems to 
be relatively constant over time, independently of the 
decrease in some fishing stocks. However, the results 
of bycatch in Southern Buenos Aires province might 
not accord with this: Cappozzo et al. (2007) noted a 
significant reduction in the CPUE of the franciscana 
dolphin after the tope shark fisheries collapsed at the 
end of ‘90 at Necochea and Quequén harbours 
(CHIARAMONTE, 1998). That was why the 
fishermen moved their fishing grounds further off 
shore and replaced gillnets by trawls. Thus, when 
similar fishing operations and conditions are 
maintained, incidental mortality does not fluctuate 
(CAPPOZZO et al., 2007) and the estimated mortality 
and CPUE of this present study (2006-2009) for the 
Southern coast of the province did not 
show any considerable variations during the period 
surveyed. 

In comparison with estimates of the 2002-
2003 period (CAPPOZZO et al., 2007), the increase in 
the incidental mortality described here was mainly a 
consequence of the increase in the fishing effort owing 
to the greater number of fishing vessels and longer 
gillnets. This has been confirmed by the 
analyses made (SPEARMAN, GLZ) that also evidence 
the importance of mesh size in the incidental captures 
of franciscanas in the area. In addition, as the fishing 
practices of these two periods were similar, the CPUE 
values might be used as an index of the relative 
density of the species in the area. In the light of the 
results of greater fishing effort and higher mortality, 
the increment of the CPUE values (CPUE2002-2003 = 
0.006 dolphins/km of gillnet; CPUE2006-2009 = 0.029 
dolphins/km of gillnet, Fig. 3) would certainly indicate 
that the density of franciscana dolphins in the area did 
not diminish during the period. On the other hand, as 
the fishing practices of the previous periods (1992-
1998) were different, the CPUE might not be a valid 
index of relative density. 

In relation to capture distribution, the 
majority of the captures took place within 10 km of the 
shore and at less than 20 m depth, which is in 
agreement with the results of previous reports for this 
study area (CORCUERA, 1994).  
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The Northern coast of Buenos Aires 
province has shown higher values of incidental 
captures (231-410 dolphins; CAPPOZZO et al., 2007, 
BORDINO; ALBAREDA, 2004, respectively) than 
those estimated for the southern coast (CAPPOZZO et 
al., 2007, BORDINO; ALBAREDA, 2004; this study). 
This might be related to differences between 
the fishing grounds and patterns of habitat use by the 
species in the two areas. The shallow waters of the 
bays (3-12 m deep) of Northern Buenos Aires might 
increase the encounter rate between dolphins and nets. 
Moreover, the distances offshore where gillnets are set 
on the northern coast are shorter than those on the 
southern coast (0.2-7.0 km vs. 1-30 km, respectively; 
BORDINO; ALBAREDA, 2004; this study). It is, 
thus, urgent that comparative research should be 
undertakn into the patterns of habitat use of 
franciscana in these two distinct areas. 

Mortality estimations can only be included 
in management programs if they are related to the total 
abundance of the species. This allows the evaluation 
of the actual impact of fishing activities on the 
conservation of the species (FORTUNA et al., 2010). 
The International Whaling Commission stated that for 
small cetaceans a bycatch representing 1% of their 
population is a matter of conservation concern, and an 
annual incidental capture of more than 2% is not 
sustainable. 

In the attempt of arrive at an overall estimate 
of franciscana incidental mortality in Argentina, 
combining the latest estimates for the northern 
coast with those obtained  for the southern coast by 
this current study would certainly lead to bias and 
underestimation. Although this method might justify 
reservations, the information given is to date all that is 
available and in all probability provides us with a valid 
approximation which may be used for management 
purposes in the absence of more accurate data. 

It is, therefore, strongly recommended that 
future research into the overall distribution of 
Argentinian species be undertaken applying one and 
the same methodology in order to diminish any 
possible bias in the bycatch rate of franciscana 
dolphins. 

Thus, in the light of the estimates for the 
northern coast, the annual incidental mortality by 
bycatch of franciscana in the entire Buenos Aires 
province would amount to 360-539. As no incidental 
mortality is registered south of Buenos Aires province, 
these values represent 2.5-3.7% of the species 
abundance in Argentina (N = 14,645 dolphins; 
CRESPO et al., 2010). Moreover, this bycatch rate 
exceeds the 50% of franciscana maximum growth rate 
that would be acceptable (2-3.7%, SECCHI; 
FLETCHER, 2004). In consequence, the current 
bycatch rates will, if maintained, lead to the decline of 

the Argentinian  franciscana dolphin population in the 
near future. 

In addition, recent studies based on 
mathematical modelling have indicated that 
franciscanas off Southern Brazil and Uruguay are 
declining due to unsustainable incidental mortality 
levels suggesting that the species might be facing the 
highest risk of extinction of any cetacean of 
the Southwestern Atlantic Ocean (SECCHI, 1999; 
SECCHI et al., 2001, 2003; KINAS, 2002). 

The conservation strategy for the franciscana 
depends on political decisions as well as on biological 
information (CRESPO et al., 2010). Argentinian 
fishery management policies must be improved;  the 
identification of alternative fishing grounds and types 
of gear is of the utmost urgency, and the dissemination 
of the educational programs proposed by the 
International Whaling Commission should be 
continued (REEVES et al., 2003). Despite the bycatch 
problem's including not only scientific aspects and 
fronts but also social and economic ones, the study 
of the behavior and ecology of the species involved is 
the first step in the attempt to reduce the incidental 
captures (SOYKAN et al., 2008). Thus, it is hoped that 
the results here presented will represent an essential, 
basic element in the effort to reduce the bycatch of the 
franciscana dolphin in our country. 
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