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ABSTRACT

In Argentina, the franciscana dolphin is one of thest vulnerable cetaceans regularly entangled in
coastal artisanal fishery nets. The aim of thisgpap to estimate the species' incidental mortality
the Southern coast of Buenos Aires province thranggrviews with the captains of artisanal fishing
vessels, in the period 2006-2009. Franciscana tlyeaas reported for gillnets and shrimper gear all
year round but it occurred more frequently betw®etober and February, at 5 km offshore and 10-
20 m depth. The estimated mean annual incidentethiity was 107 dolphins (Cl 95% = 87-129), 92
caught in gillnets (Cl 95% = 73-112) and 15 in sipeérs' gear (Cl 95% = 8-25) with a capture per
unit effort of 0.029 dolphins per km of gillnet (85% = 0.023-0.036) and 0.022 per shrimpe r's net
(Cl 95% = 0.012-0.035). Annual fluctuations wereedo differences in the number of gillnetting
fishing days. If mortality estimates for the Nontheoast are also taken into account, values attain
maximum of 360-539 dolphins bycaught in the erBBuenos Aires province, representing 2.5-3.7%
of the species' abundance in Argentina. This wébitably lead to the decline of franciscana daiphi
populations in the near future unless alternatighirig grounds are identified and alternative
gearadopted.

Resuwmo

Na Argentina, a toninha é um dos cetaceos maiskéNeis devido as capturas por rede de pesca
artesanal. O presente estudo teve como objetiirnagsas capturas acidentais no sul da provincia de
Buenos Aires, através de entrevistas aos capigigmmtos de pesca artesanal, entre os anos 2006-
2009. As capturas foram reportadas para redes ddéhene de camardo; com as mais altas
frequéncias entre outubro e fevereiro, a 5 km daace 10-20 m de profundidade. A mortalidade
acidental média anual estimada foi de 107 golfif©95% = 87-129), 92 em redes de emalhe (IC
95% = 73-112) e 15 em redes de camaréo (IC 95%25)8:om uma captura de 0,029 golfinhos/km
de rede de emalhe (IC 95% = 0,023-0,036) e 0,024/de camardo (IC 95% = 0,012-0,035). As
flutuagdes anuais responderam principalmente &edifas nos dias de pesca. Considerando o
ultimo levantamento estimativo feito para o nomsteiro da provincia, estima-se uma mortalidade
entre 360-539 golfinhos/ano em toda a provinci®denos Aires. Esses valores correspondem de
2,5-3,7% da abundancia populacional da Argentingue traria como consequéncia um declinio
populacional da espécie, tornando-se fundamentahérar alternativas de pesca para a area.

Descriptors: Franciscana dolphin, Pontoporia bi#&iy Incidental mortality, Artisanal fisheries,
Southwestern Atlantic Ocean.

Descritores: Toninha, Pontoporia blainvillei, Capi acidentais, Pesca artesanal, Atlantico Sul-
Ocidental,

INTRODUCTION 2010). They are mostly small coastal dolphins
belonging to species of the genef@hocoena

Thousands of cetaceans are bycaught i

gillnet fisheries worldwide (BEARZI, 2002; PERRIN dolphins  (PERRIN et al., 1994

et al., 1994: SHIGUETO et al., 2008: MANGEL et al., lFEATHERWOOD, 1994; READ, 1996).

;{ursiops SousaandDelphinus and almost all river
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In Argentina, the franciscana dolphin effort involved is necessary over the years. The @i
Pontoporia blainvillei and Commerson’s dolphin this paper is, therefore, to estimate the incidenta
Cephalorhynchus commersonniare the most mortality of P. blainvillei on the Southern coast of
vulnerable cetaceans regularly entangled in adisanBuenos Aires province (Argentina) for the period
fishery nets due to their coastal distribution (CREBSP 2006-2009, and to compare these results with pusvio
et al., 1994; INIGUEZ et al., 2003). The francisaan estimates reported for the past 20 years.
dolphin inhabits coastal waters of the Southwestern
Atlantic Ocean, from Espirito Santo, Brazil (18°25'S MATERIAL AND METHODS
30°42'W), to Chubut, Argentina (42°35'S, 64°48'W)

(SICILIANO, 1994; CRESPO et al., 1998; BASTIDA Since August 2003 we have worked with

et al., 2007). Since 2008, it has been includeth& ,tisanal fishermen of the Southern coast of Buenos
category “vulnerable” to extinction by the ajres province, Argentina, in the localities of
International Union for the Conservation of Naturenecochea (38°37'S, 58°50'W), Claromect (38°51'S,
(REEVES et al., 2008), mainly because of the higf@o%,w)’ Monte Hermoso (38°59'S, 61°18'W) and
levels of bycatch that this species has faced 4ver psnhia Blanca (38°44'S, 62°16'W) (Fig. 1). During the
last two decades throughout its area of distrilbutio «; years of the survey (2003-2006) we identified
(ROSAS et al, 2002; DI BENEDITTO, 2003; fishermen within the communities who were willira t

SECCHI et al, 2004; CAPPOZZO et al, 2007qqperate with the present study and could be

FRANCO-TRECU et al., 2009). Moreover, some ofcqnsigered trustworthy. After our preliminary suyve

the prey items of the franciscana dolphin, sucthas e only continued working with these fishermen.
croacker Micropogonias furnieri and the striped

weakfish Cynoscion guatucupare important coastal
resources presenting evidence of overexploitatiwh a
stock depletion in the Argentinian-Uruguayan fighin
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 estimaites
this country showed 110 franciscana dolphins
bycaught every year in Espirito Santo and Rio de
Janeiro (period: 2001-2002, DI BENEDITTO, 2003),
330 in Sao Paulo (period: 1998-1999; ROSAS et al.,
2002), 25 in Parana (period: 1997-1999, ROSAS gt 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, amuah
bycatch mortality in Uruguay of 289 franciscana
dolphins, based on a fisheries' monitoring program.
However, the methodologies applied in each loozh ar
of the species' distribution are different and leses
resulting from the lack of standardized criteriadna
not been evaluated.

In Argentina, the first estimate of incidental Fig. 1. Study area in Southern Buenos Aires prayinc
morta"ty for the franciscana do|ph|n caused b%rgentina.’ BB: Bahia Blanca, MH: Monte Hermoso, CL:
artisanal fisheries was made almost 30 years addaromeco, NE: Necochea.

(PEREZ-MACRI; CRESPO, 1989). In that period, ) . )

some 340-350 dolphins were bycaught annually, We thus conducted interviews with the
mainly in 300 mm mesh size gillnets artdpacanal ~ OWners and captains of fishing vessels3 b_etwet_erﬁ ZOQ
gillnets that blocked estuarial channels. Recentyy 2nd 2009, to study the seasonal variations in their
estimates have shown that in Argentina, 400-6065h'”9 activities _and their interaction with frascana
franciscana dolphins have been killed every year b§OIPhins. Interviews, equally related to the three
artisanal fisheries (BORDINO; ALBAREDA, 2004; SUTvey periods, were carried out over 178 days on
CAPPOZZO et al., 2007). However, because of th@hich a total of 39-50 (45-50%, Table 1) fishing
changing dynamics of fisheries, a re-evaluatiothef V&SSels of the artisanal fishing fleet that opetatéh
franciscana dolphin bycatch and the ﬁshingglllnets and shrimper fishing gear were contactdte
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interviews were held by one or two researchers who In order to compare them with previous
recorded the number of franciscana dolphins bydaugtestimates for the same study area, incidental titgrta
the fishing gear used and its specifications (nsish, (M), fishing effort (FE) and catch per unit of effo
length), the depth and distance from the shoretli@d (CPUE) were calculated for each locality and kind of
target species of the fishery. In addition,fishing gear used, following Corcuera et al. (1994)
data regarding the number of fishing days in thénnual bycatch (M) for each year, locality and figh
year and number of active fishing vessels in eacbear were estimated for the whole fleet taking into
survey period were collected. account the incidental captures reported by the
The interviews were held personally on thefishermen interviewed. It was assumed that the
beaches and at the fishing camps, harbours dwycatch rate of the fishing vessels surveyed wasleq
fishermen's homes and generally after the fishiipg.t to that of those not surveyed for the same localitgl
The data concerning the fishing effort were alskind of fishing gear and that it was straightly
compared with, completed from and checked againgtroportional (CORCUERA et al., 1994). Confidence
those obtained by the Argentinian Coast Guaréhtervals were calculated from a Poisson distriuti
(Prefectura Naval Argentina) and personnel of thenodel (ZAR, 1996; g CORCUERA et al., 1994):
protected areas in order to gather data in as getatl
as possible. Cl upper(M) = [X20.025;2(M+1] 12; Cliower(M) = [X20,975; M /2
Whenever possible, onboard observations
were also made. Unfortunately, it was not possible whereM are the estimated incidental captures ahd X
make them regularly, thus precluding comparisonthe chi-squared value obtained from tables.
with the estimates resulting from the surveys.

Table 1. Description of the artisanal fishing fldedt operated with gillnets and shrimper geard@622009 in Southern Buenos
Aires province, Argentina.

Vessel Fishing gear Fishing ground |
" . . Fishing day:
Locality Target species . Distance 1
ntotal | |” Made of Length Type Length (km) Mesh size offshore Depth (m) year
surveyed (m) (mm) (km)
Necochea|| 1 1 wood Up to :L@“Ste'”.s schmitt, bottom /5 95 50 || 140 11.25-22.80 40-50 |3
aleorhinus galeus gillnet (32-42)

coastal fish species,

ynoscion guatucupa,| bottom 64

Claromec/20 - 22 | 11 - 13 || fiberglass 5.8 -9, 0.25-1.20 || 105-330|| 0.3-30.0 10-30

icropogonias furnieri||gilinet (42 - 147)
M. schmitti
coastal fish specie§.
Monte wood, guatucupa, bottom 52
Hermoso |22 9-10 Hlfiperglass |8 - 98||m. furnier, gilinet  ||0-10-2:50 |} 100 - 1107/ 1-30 8-20 1114-8a)
M. schmitti
Bahia 15 Up to 13| Artemesia longinaris ) 4.0-128 ||75
Blanca |[55 18-26 || wood 6-10 | |Pleoticus muelleri Shrimper || - 40-45 ) 1-4 (45 - 180)
Because of the differences between the The CPUE was estimated for each kind of

two kinds of gear studied, the fishing effort wasgear and eachlocality and period surveyed.
calculated for each one separately. The gilindtirig  Confidence intervals were calculated from a Poisson
effort was obtained from the number of fishing wdss distribution model (ZAR, 1996; CORCUERA et al.,
(N), the mean number of fishing dager annunof 1994): CPUE = M/ FE

each vessel (D) and the mean length of the gillsets

on each fishing trip, in km (K). The shrimper nate  Cl upper (CPUE) = X025 2 (¢+1) / 2 * FE; Cljower (CPUE) =
funnel shaped with walls and a pocket. These nets alX osrs;2} /2 * FE

set during a stationary tide and taken in agairoreef ) ) )

the next stationary tide. The gear's fishing effoas ~In order to identify the variables that best
calculated from the number of fishing vessels thg, ~ €xplain the temporal fluctuations of incidental waps
mean number of annual fishing months of each vess#) dillnets (variable response) during the studsique
(m)’ and the number Of Shrimper nets set on eadﬁe used a generallzed linear model (MCCULLAGH,

fishing trip (C). Therefore: NELDER, 1999 GLZ) assuming a log link function.
The explanatory variables were: number of gillnet
FE ginets= N * D * K; FE gpimper= N *m * C fishing days (D), gillnet mesh size (m), gillndesigth

(K) and number of fishing vessels (N). The seaosh f
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the best subset of variables was based on the ékaikperated with bottom trawls targeting flounderse th
Information Criterion (AIC), those with the lowest Argentine red shrim®leoticus muellerand sea snails
AIC value being the most explicative. Those modelgmainly the volute snadidona dufresngi
with less than two units of difference betweentthei In Monte Hermoso, only 25 of more than a
AIC value and the lowest one might be consideretiundred artisanal vessels operated with gillnetisimna
equal with high empirical support (BURNHAM; in the shark fishing season from August to November
ANDERSON, 2002). All the analyses were performedTable 1). The rest of the fleet targeted coasshles
with the software Statistica 7.0. with handlines and longlines. All of them operated
In addition, the CPUE values estimated indirectly from the beach just as in Claromecé.
the period 1992-1993 for the same localities by Ingeniero White harbour is set on the Bahia
CORCUERA (1994) and in the period 1998-2003 byBlanca estuary, adjacent to the city of the sameenam
CAPPOZZO et al. (2007) were recalculated for eacMost of the estuary is a protected area where $ege u
kind of fishing gear in order to permit comparisonof trawling gear is forbidden. Artisanal fisheryutd

with our data. only be studied in the first two survey periodsq&o0
2007 and 2007-2008). In October and November, the
REsuLTs fishing fleet was gillnetting Patagonian smoothhaun
Later, from December to June each vessel set 6-10
Description of the fishing activities undertaken shrimper nets to catch the stiletto shrirAptemesia
in the study area longinaris and the Argentine red shrimp. muelleri

(Table 1). From December to the beginning of Januar

Our survey during the study period showedshrimp fishing is forbidden - to allow the growthca
that in Southern Buenos Aires province, artisanamaturating of these species. In July the targetiepe
fishery with landing sites in adjacent areas tadet is the striped weakfish with nets similar to the
species included in the group known as “coastahrimper but with a pocket of 105 mm mesh size. A
diversity” (“variado costerd in Spanish), as defined difference was observed at this harbour between the
by Lasta et al. (1999) and FAO (2005). White creack fishing grounds of the smaller and the larger aniis
M. furnieri, striped weakfish C. guatucupa vessels (Table 1). The incidental mortality was,
Patagonian smoothhoundvustelus schmitti and therefore, estimated separately for these two sifes
various genera of coastal rays are the species thassel (6-10 m and 10(?)-13 m long) as the assompti
contribute to most of the landings. The kinds ofof equal bycatch rates for both classes of vessaldv
fishing gear most frequently used in the study arepossibly be rejected.
were identified as: bottom gillnet, bottom trawl,

shrimpers, traps, longlines and handlines (vertical Franciscana dolphin incidental mortality
longlines), in accordance with the definitions afas

(1988), Nédélec and Prado (1990), and Crespo et al. During the three periods surveyed, the
(1994). franciscana dolphin bycatch in gillnets and shrirape

Within the area and period surveyed,of the southern Buenos Aires province occurred all
franciscana bycatch was reported only for gillreid ~ year round but the higher capture frequencies tegor
shrimper gear. Gillnets were set up to 50 m deep aby the vessels monitored were recorded between
30 km from the shore, and remained in the sea fédctober and February fXest, p = 0.002). Incidental
from 7 to 24 hours depending on the watecaptures took place at 0.10-30.00 km offshore (aredi
temperature. In Table 1 there is a descriptionind& = 4.50 km, mean = 7.43 km, DS = 7.14 km, n = 63)
of gillnet and shrimper fishing gear, grounds andind 11-50 m depth (median = 16.50 m, mean = 21.00
vessels in each locality surveyed. m, DS = 11.07 m, n = 26). However, 51% of the

Quequén harbour (Necochea) has aaptures occurred within 5 km of the coast and at%
operating fleet of almost thirty artisanal woodenl0-20 m depths.
fishing vessels (up to 13m long) equipped with dmtt The estimated mean annual franciscana
trawling gear, for which no franciscana dolphindolphin incidental mortality of Southern Buenos Aire
bycatch was observed. The only fishing vessel thgarovince was 107 dolphins (Cl 95% = 87-129), 92
used bottom gillnets reported incidental franciscanbycaught in gillnets (Cl 95% = 73-112) and 15 in
mortality (Table 1). shrimpers (Cl 95% = 8-25). Therefore, the resultant

In contrast, as no harbours exist inCPUE was estimated as 0.029 dolphins per km of
Claromeco, artisanal fishing vessels are launchegillnet (Cl 95% = 0.023-0.036) and 0.022 dolphins pe
using trailers and tractors. Around 20-22 vesselshrimper net (Cl 95% = 0.012-0.035).
operated with bottom gilinets between November and Annual incidental mortality and CPUE of
August (Table 1) and using traps in September argfch locality and period surveyed are detailedabld
October. Further, four vessels of larger dimensiong.
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Table 2. Annual incidental mortality (M), fishingfert (FE) and catch per unit of effort (CPUE) afhifficiscana dolphin
estimated in Necochea, Claromecé and Monte Herpsjillnets; and in Bahia Blanca by shrimpgrSouthern Buenos Aires
province, Argentina, in 2006-2009. Values betwegtkets correspond to 95% confidence intervals.

2006-2007 2007-2008 2008-2009

M FE CPUE M FE CPUE M FE CPUE
Necochea (145,).:(?-18.39) 80.00 ?6.1036-0.23) (269204-7.22) 105.00 ?69020-0.07) (1:5(318.39) 105.00 ?6.1(;)5-0.18)
Claromecé ?fi§574-79.48) 1'904'41'?6953-0.04) ?276.255-51.00) 1,554.96 (()69022-0.03) ?556(.)107-82.85) 1,728.00 (()69(;13-0.05)
Monte He’mos‘:'(zlzé.z729-33.31) 1'487'5(’?6(.)021-0.02) (196..5‘?27—26.60) 111575 (()69021-0.03) 1(532;207—68.76) 1,280.00 (()69(;13-0.05)
Total gillnets ?702'.8:2-111.18)3'471'91?6952-0.03) ?45i?2;)7-72.16)2’775'71 (()69022-0.03) (Eo}z%' 3,113.00 (()69(;13-0.05)
Bahia Blanca (2115.2()50-32.10) 71144 ?6952-0.05) ?41.555-17.74) 71144 (()69011-0.02)
TOTAL (1s9122.21;-134.77] ?546%157—82.85) .
YFE] = km of gillnets; [CPUE] = dolphins bycaughtfkof gillnet.
[FE] = number of shrimpers, [CPUE] = dolphins byghtishrimper.

In the three seasons surveyed (2006-2009), At all the three localities mentioned above,

the only fishing gillnet vessel in Quequén harboufishing effort was the determinant of the variatian
bycaught from 2-10 franciscana dolphins peffranciscana bycatch in gilinets, with a high pesiti
year (mean = 7, Cl 95% = 3-14) with a FE of 96.7 kntorrelation §pearmarrank correlation, R = 0.985; p =
of gillnets set annually and CPUE of 0.076 bycaugh®.001). Particularly, of the variables that detereci
dolphins p.a. and km of gillnet (Cl 95% = 0.059-the fishing effort, the number of annual fishingysla
0.095). showed the highest positive correlation with inaitd:

In Claromecd, fluctuations in fishing days mortality in gillnets Spearmarrank correlation, R =
occurred throughout the survey and, consequemtly, 0.912; p <0.001).
the fishing effort expended. As could be Furthermore, the generalized linear model
observed during this study, a reduction in the neimb suggested that the variables involved in the fighin
of fishing days was related to adverse meteoro#bgic effort and mesh size showed the lowest AIC values in
conditions and economic consequences (i.e. lothe following combinations: Alg = 50.71; AlG., =
demand and increased fuel costs during late 2008R.07; AlG.n = 52.59; AlGk = 52.60 (GLZ, p <
(Table 1). Fluctuations have also been registarédéd 0.001). All these combinations of variables would
number of incidental captures. In particular, dgrihe equally well explain the fluctuations of incidental
period 2008-2009, two fishing vessels increased thieanciscana captures in the study area.
mesh size of their gillnets to 330 mm and were On the other hand, at Ingeniero White
responsible for 40% of the annual capturesharbour the number of fishing days and vessels
Consequently, mean annual incidental mortalityshowed no variation throughout the survey, thus the
estimated for this locality was of 54 dolphins (BGB® fishing effort also remained constant (FE = 711.44
= 40-70) with a CPUE of 0.031 dolphins per km ofnets/year). Between 2006 and 2008, 15 franciscana
gillnet (Cl 95% = 0.021-0.044). dolphins were estimated to have been bycaught

The meteorological conditions at Monteannually (Cl 95% = 8-25) with a mean annual
Hermoso also determined the number of fishing dayassociated CPUE of 0.022 dolphins per shrimper net
in the year, especially in 2007-2008. However, théCl 95% = 0.012-0.035). In particular, 9 franciscana
decline in the number of fishing days was also avere estimated to have been bycaught by the larger
consequence of the damage that the southern sea lieessels (Cl 95% = 4-17; CPUE = 0.032, Cl 95% =
Otaria flavescengaused to gillnets and trapped fish.0.014-0.060) and 6 by the smaller ones (Cl 95% = 2-
In order to avoid this problem, fishermen changed3; CPUE = 0.015, Cl 95% = 0.005-0.031).
their fishing gear from gillnets to longlines and Finally, Figures 2 and 3 show the current
handlines to reduce the economic loss. Mean annuiidhing effort and CPUE estimates (2006-2009, this
mortality was estimated at 30 dolphins for gillné@3  study) as compared with previous ones of Southern
95% = 20-43) and a CPUE of 0.024 dolphins per knBuenos Aires province (CORCUERA, 1994;
of net (Cl 95% = 0.016-0.033). CAPPOZZO et al., 2007). In the period 1992-1993,
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the artisanal fleet operated with gillnets of 1&8®B3 shrimper gear (CAPPOZZO et al., 2007). The period
mm mesh size targeting tope sharks, with 2002-2003 was similar to the one studied in thisepa

franciscana bycatch of 130 dolphins in gilinets 85d

in relation to fishing grounds, practices and targe

in shrimper gear (CORCUERA, 1994). Later, sincespecies (CAPPOZZO et al., 2007). In this last gkrio

1998, fisheries started to capture species of tlastal

the incidental mortality was of 15 dolphins in géts

variety with gillnets of 90-220 mm mesh size thatand 48 in shrimper gear.

incidentally killed 51 franciscanas in gillnets a8i8lin

4000
7000
00 .
= 5 GO0 =
= -
L 3000 ~ , = B
T e N 2
= =111 i~
o 2500 E
G qoop
£ b e
: £
w1500 150 =
= ; E
W {00 1 &0in L‘;
T - i
S00 S . —+ glinets 17000
—— =hin pers
0

- 1]

192993 19052000 0022003

J0E-A00F 200720008 200622009

Fig. 2. Annual gillnet and shrimper fishing effooff Southern Buenos Aires over time: 1992-1993 =
CORCUERA (1994); 1998-2003 = CAPPOZZO et al. (20@0P6-2009 = this study.

= 010 | 010
2 e
5 £
£ @
= gog b 0og E
= =
= o B8
i - " e
ﬁ - T ?3
= = x

s 008 v 0ng 2
2 - E
Lﬁ' aod o0ns =
= o,
[ — »
& m
1 =
= oo ooz &
E =
=5

60 a0g

1982-1993  1908-2000  2002-2003

2006 2007 20103-2009

2007-2008

@ ilnets § Shampers

Fig. 3. Annual catch per unit of effort (CPUE)fainciscana dolphins in gillnets and shrimpersSuffithern
Buenos Aires over time: 1992-1993 = CORCUERA (199498-2003 = CAPPOZZO et al. (2007); 2006-
2009 = this study. Vertical bars correspond to ¥#tfidence intervals.



NEGRI ET ALBYCATCH OF FRANCISCANA DOLPHINS IN ARGENTINA 155

Discussion compared with that reported in previous studies was
related to a lower fishing effort. In addition,
Despite onboard observations' continuing tdluctuations in the incidental captures could be ¢

be the most accurate methodology for bycatchhe differences in the fishing grounds of each
estimation, it is not always feasible with artiganaParticular vessel (depth and distance offshore &her

fisheries because of the smallsize of the vesseRimper gearwas set) or differences in franciacan

concerned. Most of the literature concerning inotde  Mmovements within the estuary over the years. Thus,
mortality of small cetaceans in gillnets has,studles related tq the populatlpn .dy'namlcs andtaabi
therefore, been based on interviews with fishermeHSe Of the franciscana dolphin inside the estudry o
(D'AGROSA et al., 1995; DAWSON, 1991; BAIRD Bahia Blanca should urgently be undertaken in order
et al. 2002° BELDEN '2007)_ In this s,tudy theto ascertain the actual causes of the incidental
uninterrupted contact with fishermen throughout th&nortality.

years has generated a reliable source of datehtisat = Reeves et al. (2003) have postulated that
permitted an accurate estimate of the franciscarfgcidental mortality of franciscana dolphins seeims
bycatch. However, all estimates must be considased P€ relatively constant over time, independentlythef
minima not only because of the possible unreported€crease in some fishing stocks. However, the tesul
captures but also due to those entangled dolphts t of bycatch in Sout.hern Buenos Aires province might
may fall from the nets before or during the hauling NOt accord with this: Cappozzo et al. (2007) nated
process and not have been seen by the fishermenSgificant reduction in the CPUE of the francisgan
other onboard observers (SECCHI et al. 20024d0lphin after the tope shark fisheries collapsethat
TREGENZA et al, 1997). ' end of ‘90 at Necochea and Quequén harbours

Not all types of fishing gear have the samd CHIARAMONTE, 1998). That was why the

impact on cetaceans and the risk associated wti th fiSnérmen moved their fishing grounds further off
also depends on the way they are used (FORTUNA &fiore and replaced gillnets by trawls. Thus, when

al., 2010). In Southern Buenos Aires province, théimilar fishing —operations and conditions are
types of fishing gear that were involved in fraceisa maintained, incidental mortality does not fluctuate
bycatch in the period studied were bottom gillreetd  (CAPPOZZO et al., 2007) and the estimated mortality

shrimpers. Further, annual fluctuations in inciéént @hd CPUE of this present study (2006-2009) for the

mortality estimates in the localities surveyed were>0uthern —coast of the province did not
mainly due to differences in the number of giIInetShOW any considerable variations during the period
fishing days as a consequence of socioeconomitirveyed.

problems and adverse meteorological conditions. In In comparison with estimates of the 2002-
addition, as stated above, gillnet fishing dayschaigo 2003 period (CAPPOZZO et al., 2007), the increase in

diminished due to the negative interactions wit€ incidental mortality described here was maily

Southern sea lions. These pinnipeds have a detrainenconsequence of the increase in the fishing efferhg
impact on gillnets and the fish caught, to the pointo the greater number of fishing vessels and longer

where fishermen from Monte Hermoso are forced t§ilinets. — This ~has been - confirmed by the
change to longlines and handlines. The sam@halyses made (SPEARMAN, GLZ) that also evidence
behaviour has also been reported for sea lionghefro € importance of mesh size in the incidental ogstu
South American fisheries such as the Uruguayan aj franciscanas in the area. In addition, as thlirig
Chilean ones (SZTEREN; PAEZ, 2002: practices pf these two periods were similar, the EPp
SEPULVEDA et al., 2007). Moreover, further studies/@Ues might be used as an index of the relative
should include such physical parameters as wat&ensity of the species in the area. In the lighthaf
temperature in their analyses. In Claromeco, after t 'eSults of greater fishing effort and higher motyal
fish market was reactivated in February 2009, thf'e increment of the CPUE values (CRb#za003 =

franciscana bycatch showed no increase and thig colp-006 dolphins/km of gillnet; CPUBpg.2000 = 0.029
be related to the smaller number of franciscand0/Phins/km of gillnet, Fig. 3) would certainly izte

sightings in those months due to the lower watethat the density of franciscana dolphins in thexatie

temperature (18-20°C) than in the previous summéd}ot diminish during the period. On the other hamsl,
(24°C). Variation in water temperature likely afect the fishing practices of the previous periods (1992
the seasonal distribution and availability of pfey ~ 1998) were different, the CPUE might not be a valid

the franciscana and would explain the generddex of relative density. o
movements of franciscana dolphins in the study area . [N relation to capture distribution, the
(BORDINO et al., 2002; BORDINO et al., 1999). majority of the captures took place within 10 kntfodé

On the other hand, shrimper gear is still Eshore and at less than 20 m depth, which is in

threat for franciscanas in the Bahia Blanca estuar@dréement with the results of previous reportsitia

The reduction observed in estimated mortality aStudy area (CORCUERA, 1994).
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The Northern coast of Buenos Airesthe Argentinian franciscana dolphin populatiorthie
province has shown higher values of incidentahear future.
captures (231-410 dolphins; CAPPOZZO et al., 2007, In addition, recent studies based on
BORDINO; ALBAREDA, 2004, respectively) than mathematical modelling have indicated that
those estimated for the southern coast (CAPPOZZO franciscanas off Southern Brazil and Uruguay are
al., 2007, BORDINO; ALBAREDA, 2004; this study). declining due to unsustainable incidental mortality
This might be related to differences betweerlevels suggesting that the species might be fattieg
the fishing grounds and patterns of habitat us¢hby highest risk of extinction of any cetacean of
species inthe two areas. The shallow waters of ththe Southwestern Atlantic Ocean (SECCHI, 1999;
bays (3-12 m deep) of Northern Buenos Aires mighBECCHI et al., 2001, 2003; KINAS, 2002).
increase the encounter rate between dolphins asd ne The conservation strategy for the franciscana
Moreover, the distances offshore where gillnetssate depends on political decisions as well as on bickig
on the northern coast are shorter than those on thdormation (CRESPO et al, 2010). Argentinian
southern coast (0.2-7.0 km vs. 1-30 km, respegtivel fishery management policies must be improved; the
BORDINO; ALBAREDA, 2004; this study). It is, identification of alternative fishing grounds angbeés
thus, urgent that comparative research should h# gear is of the utmost urgency, and the dissetiima
undertakn into the patterns of habitat use obf the educational programs proposed by the
franciscana in these two distinct areas. International Whaling Commission should be

Mortality estimations can only be included continued (REEVES et al., 2003). Despite the bytatc
in management programs if they are related todte¢ t problem's including not only scientific aspects and
abundance of the species. This allows the evaluatidronts but also social and economic ones, the study
of the actual impact of fishing activities on theof the behavior and ecology of the species involiged
conservation of the species (FORTUNA et al., 2010}he first step in the attempt to reduce the indaen
The International Whaling Commission stated that focaptures (SOYKAN et al., 2008). Thus, it is hopleat t
small cetaceans a bycatch representing 1% of thdie results here presented will represent an eakent
population is a matter of conservation concern,amd basic element in the effort to reduce the bycafdh®
annual incidental capture of more than 2% is nofranciscana dolphin in our country.
sustainable.

In the attempt of arrive at an overall estimate
of franciscana incidental mortality in Argentina, ACKNOWLEDGMENTS
combining the latest estimates for the northern

coast with those obtained for the southern copstb g study would not have been possible without

this current study would certainly lead to bias andne ynconditional collaboration of the artisanahifing
underestimation. Although this method might justify g mmunities of Southern Buenos Aires: we are,
reservations, the information given is to datefet is  erefore. indebted to all of them. Many people
available and in all probability provides us withaid  co|japorated with the field work and we wish tortka
approximation which may be used for managemeny N paso Viola, F. Pérez, M.S. Negri, R. Gutiérrez,

purposes in the absence of more accurate data. D. del Castillo. V. Di Martino. M. Dassis. G. Giandi
It is, therefore, strongly recommended thay ' Fainpurg and A. Mandiola. We also want to thank
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Bl ) distribution - ofyhe narkrangers and personnel of the protected afea
Argentinian species be undertaken applying one ange region: M. Sotelo, M.V. Massola and A. Areco;

the same methodology in order to diminish anynq (o the technicians of tistacién Hidrobiolégica
possible bias in the bycatch rate of franciscange pyerto Quequér. Arias and L. Nogueira. Thanks
dolphins. . . ) are also due to R. Bastida who read an earlier versio
Thus, in the light of the estimates for theqt he manuscript and improved it with his comments
northern coast, the annual incidental mortality by, q suggestions. A. Zerbini and D. Danilewicz wafre
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province would amount to 360-539. As no inCide”tannclusions. In addition, we are grateful to L.
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these values represent 2.5-3.7% of the Specigs two anonymous reviewers of the manuscript for
abundance in Argentina (N = 14,645 dolphinSiyeir helpful corrections and suggestions. This

CRESPO et al., 2010). Moreover, this bycatch ratg.qearch project was part of Maria Fernanda Negri's
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FLETCHER, 2004). In consequence,

uoa). 1N C the currenfanted her a postgraduate fellowship. Financial
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