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Abstract 

We examine the extent of overlap between South Georgia wandering albatrosses 
(Diomedea exulans) and local longline fishing for Patagonian toothfish (Dissostichus 
eleginoides), using satellite-tracking data and precise haul locations, respectively. We 
conclude that D. exulans breeding at South Georgia have a relatively low potential risk 
of interaction with longline fisheries around South Georgia between December and 
February (incubation period) and between late May and October (main chick-rearing 
period). However during the chick-brooding period, from March through mid-May, 
adult birds of both sexes spend most of their time at sea over the South Georgia 
continental shelf in areas very similar to where the longline fishery operates and are 
therefore at serious risk from these fisheries at this time. Until fishing methods which 
do not catch albatrosses are in comprehensive use, we recommend that the South 
Georgia longline fishery for D. eleginoides should be managed in such a way as to avoid 
fishing between the end of February and mid-May. 

Resume 

Nous examinons l'importance du chevauchement, en Georgie du Sud, des secteurs 
frequentes par les grands albatros (Diomedea exulans) et des lieux de p@che a la palangre 
de legine australe (Dissostichus eleginoides), a partir de donnees de suivi par satellite et 
d'informations prkcises sur la position des poses. Nous estimons que pour D. exulans se 
reproduisant en Georgie du Sud, le risque d'interaction avec les operations de p6che a la 
palangre autour de la Georgie du Sud de decembre a fevrier (periode d'incubation) et de 
fin mai B octobre (periode principale df6levage des jeunes) est assez faible. Pendant la 
periode de couvaison des jeunes, cependant, a savoir de mars 2 mi-mai, les oiseaux 
adultes des deux sexes passent la plupart de leur temps en mer sur le plateau 
continental de la Georgie du  Sud, dans des secteurs tres similaires a ceux ou se 
deroulent les operations de pGche a la palangre. Ces oiseaux courent alors le risque 
dl@tre touches par ces operations de p@che. Jusqu'a ce que soient mises en ceuvre des 
methodes de p@che qui previennent la capture des albatros, nous recommandons de 
reglementer la p@cherie B la palangre de D. eleginoides de maniere a eviter toute p@che 
entre fin fevrier et mi-mai. 

MccneflyeTc~ CTeneHb YaCTMYHOro COBMeqeHMIf pafi0Ha O ~ H T ~ H M I I  CTpaHCTBYIOUpiX 
anb6arpocou EOm~oh  r e o p r m  (Diomedea exulaas) M noKanbHoro RpycHoro 
npo~blcna naTaroHcKoro KnbIKaYa (Dissostichus eleginoides) npH noMowM A ~ H H ~ I X  

C ~ Y T H M K O B O ~ O  CnexeHnrr B cnyyae anb6a~pocoe H T ~ V H ~ I X  KoopnMHaT B M ~ O P O K  

rrpycos B cnyyae KnbIKaua. BenaeTcII sbrsoa, YTO y BRAa D. exulans, 
p a s ~ ~ o x a m q e r o c x  Ha K ) x ~ o f i  reoprm, no~ewq~anb~b18  PMCK B ~ ~ H M O A ~ ~ ~ C T B M R  C 

RpycHbrM ~ P O M ~ I C ~ O M  B pafio~e EOXHOB reoprw~ B nepMon c ne~a6prr no Qespanb 
(MHKYG~QMOHH~IW nepI10~) I1 B IIepHOA C KOHua MaR no O K T R ~ ~ ~  (nepI10n BbIpalQHBaHPi5i 
~ T ~ H ~ O U )  cpaRHkfTenbH0 HI130K. T ~ M  He MeHee B XORe IIepMOna BblCMXkiBaHMR 
IITeHqOB (C MapTa no CepeARHy M ~ X )  B3pOCnbIe nTMqbl o6oero n0na IlpOBOART 
6oJIbIlIoe KOnHYeCTBO BpeMeHM B Mope Han KOHTMHeHTaJIbHblM IlIeJIb@l0~ K)>rc~oB 
re0prMMki B paf io~ax ,  C X O X M X  C pafi0HaMct BeneHHR 5IpyCHOrO IIpOMbICna, M, 
cneAouaTenbHo, noAsepraIoTcx cyqecTseHHoMy P H C K Y  B p e 3 y n b ~ a ~ e  3 ~ o r o  
npOMblCna B ~ ~ H H ~ I W  IIepAOA BpeMeHH. TeX nap, noKa He 6 y n y ~  IlIHpoKo 
npRMeHSfTbC5i IlpOMbICnORbIe MeTOAbI, npll KoToPblX npHnOB anb6aTpo~oR HyJIeBofi. 
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PeKOMeHflyeTCX, ~ ~ 0 6 6 1  YIIpaBneHHe XpYCHbIM IIpOMbICJlOM D. eleginoides B pafi0~e 
K)xHo~~ re0prkiH OCyII(eCTBn5lJIOCb TaKkiM o6paso~, Y T O ~ ~ I  IIpOMbICen B IIepkIOA C 

KOHqa ClIe~panX no CepeflHHy MaSI He lIp0BOAkInCX. 

Resumen 

Se hizo un estudio del Area de superposici6n entre la poblacion de albatros errantes 
(Diomedea exulnns) de Georgia del Sur y las operaciones locales de pesca de palangre 
dirigida a1 bacalao de profundidad (Dissostichus eleginoides), utilizando 10s datos de 
rastreo via satelite y de la ubicaci6n precisa de 10s lances, respectivamente. Se concluy6 
que el potencial de interaccion de 10s ejemplares de D. exulans que se reproducen en 
Georgia del Sur, con las pesquerias de palangre que se realizan en 10s alrededores de 
dicha isla, es relativamente bajo entre diciembre y febrero (periodo de incubacibn) y 
entre fines de may0 y octubre (el periodo principal de cria de 10s polluelos). Sin 
embargo, durante el periodo de incubaci6n que se extiende de marzo a mediados de 
mayo, las aves adultas de ambos sexos pasan la mayor parte del tiempo en el mar, sobre 
la plataforma continental de Georgia del Sur, en Areas muy similares a donde se 
efectuan las operaciones de pesca de palangre. Por 10 tanto, estas pesquerias 
representan un alto riesgo para estas aves durante este periodo. Hasta que la utilizaci6n 
de 10s metodos de pesca que evitan la captura de albatros no se haga extensiva, se 
recomienda ordenar la pesqueria de palangre de D. eleginoides de manera tal que evite la 
pesca entre fines de febrero y mediados de mayo. 

Keywords: incidental mortality, CCAMLR, fishery management, Patagonian toothfish, 
satellite-tracking, South Georgia, wandering albatross 

INTRODUCTION 

Over the last 20 years wandering albatross 
(Diomedea exulans) populations have declined at 
all breeding colonies for which sufficient data 
exists (Weimerskirch and Jouventin, 1987; Croxall 
et al., 1990; de la Mare and Kerry, 1994), to the 
extent that the species is now classified as globally 
threatened (Collar et al., 1994). 

A major factor in the population declines is 
mortality associated wi th  longline fishing, 
especially fisheries for southern bluefin tuna 
(Thunnus maccoyi) (Croxall and Prince, 1990; 
Croxall et al., 1990; Brothers, 1991; Gales, 1993; 
Murray et al., 1993). More recently, however, the 
use of longline techniques has  become 
widespread i n  other Southern Hemisphere 
fisheries, notably those for Patagonian toothfish 
(Dissostichus eleginoides). These fisheries are also 
known frequently to catch albatrosses (Ashford et 
al., 1994; Schiavini et  al., i n  press), bu t  few 
quantitative data concerning these interactions are 
currently available. Within the Southern Ocean to 
the south of the Antarctic Polar Front, where 
fisheries are managed by the Commission for the 
Conservation of Antarctic Marine Living 
Resources (CCAMLR), considerable effort has 
been made to modify fishing methods in order to 
try to reduce the number of albatrosses killed (e.g. 
CCAMLR, 1994). However, these efforts are still 
only partially successful (Ashford et al., 1995; 

CCAMLR, 1995); ensuring the comprehensive use 
of appropriate methods by fishing vessels may 
take a considerable time. Therefore it may be 
timely to see if there are other approaches that can 
be used to assess the magnitude and significance 
of potential interactions between albatrosses and 
fisheries and thereby contribute to solutions to the 
current problem. 

In this paper we try to assess the overlap in 
at-sea distribution between D. exulans breeding 
at South  Georgia and  vessels fishing for 
D. eleginoides in the surrounding waters in order 
to  identify any times of the year when the 
potential for albatross mortality associated with 
longline fishing might be particularly serious. 

METHODS 

To examine foraging ranges of D. exulans we 
used data from satellite-tracking studies, carried 
out at Bird Island, South Georgia, as described in 
Prince et  al. (1992). From s tudies  dur ing 
incubation and chick-rearing periods (December- 
October), fairly evenly distr ibuted between 
August 1990 and September 1994, we have a total 
of 9 518 location uplinks from 45 birds (27 males, 
18 females) tracked for a total of 784 days. For the 
brood-guard period (mid-March to mid-May) we 
have a total of l 063 uplinks from 11 birds 
(7 males, 4 females), tracked for a total of 91 days 
during 1991 and 1992. 
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The accuracy of locational information is 
similar to that described by Prince et al. (1992). 
That is, about 40% of locations are accurate to 
within l km. The remaining 60% are of 
unspecified accuracy but, when viewed in 
conjunction with adjacent data of specified 
accuracy, are very unlikely to be inaccurate by 
more than +.l0 km. For present purposes we treat 
all position fixes equally and use the proportion 
of fixes in an area as an index of time spent in that 
area. 

To assess the distribution of vessels fishing for 
D. eleginoides around South Georgia, we use the 
data reported to CCAMLR on the location of 
hauls (catches). Fishing for D. eleginoides around 
South Georgia started in 1976/77. Longline 
techniques were first introduced in 1988/89. To 
compare with the albatross data we have used, 
with permission of the parties concerned, 
CCAMLR data for the years 1990/91 to 1993/94. 
Up to 1992/93 the fishery was open year-round 

The distribution of foraging D. exulans during 
the brood-guard period (mid-March through 
mid-May; Figures 2 and 3) is completely different. 
At this time of year, when chicks need frequent 
feeding and one parent remains at the nest 
brooding or guarding the young chick, the 
foraging range of both sexes was mainly closely 
associated with the South Georgia continental 
shelf. For males (Figure 2), 74% of their uplink 
locations were over the shelf or shelf-slope within 
the area of operation of the D. eleginoides fishery. 
Females (Figure 3) foraged significantly further 
afield, but 56% of their uplinks were over the 
South Georgia shelf, most of the remainder being 
in one or two specific areas around the 
Falkland/Malvinas Islands. 

The location of longline fishing hauls for 
D. eleginoides around South Georgia in the 1991 to 
1994 seasons is shown in Figure 4. This fishery 
operates mainly over the edge of the continental 
shelf at depths of around 1 000 m and deeper. 

- - 

and fishing took place in most months of the year 
with between 1 and 12 vessels operating at any 
time. In 1993/94 the fishery was restricted to the 

DISCUSSION 

period 15 December 1993 to 15 September 1994 
For most of their breeding season (which lasts 

and involved a total of five vessels, only one almost one complete year) D. exulans appear to 
operating at a time. From these periods we have have limited vulnerability to longline fishing 
data on a total of 1 976 haul locations from around South Georgia. Their principal, and 
21 vessels. considerable, vulnerability to this type of fishing 

is in the waters of, or near, the Patagonian Shelf 

RESULTS 
and southern South America. At South Georgia, 
birds are primarily at risk during their regular 

The distribution at sea of foraging D. exulnns 
of both sexes during the incubation and 
chick-rearing periods is shown in Figure 1. 
Excluding the brood-guard period (see below), 
about 25% of all location uplinks were from the 
area of the South Georgia shelf and shelf-slope. 
However most (c. 75%) of these uplinks related to 
birds in transit to or from their breeding site at 
Bird Island. Therefore, during the post-brood 
chick-rearing period (mid-May through October) 
most active foraging (as opposed to relatively 
direct travelling to and from the breeding site) 
was associated with the Patagonian Shelf, 
particularly slope areas over depths of c. 1 000 m, 
and with seamounts around the Falkland/ 
Malvinas Islands and Tierra del Fuego. The 
distribution of sexes was much as illustrated in 
Prince et al. (1992); females favoured the more 
northerly areas, while males showed a more 
southerly bias, they alone foraging around 
southern Argentina and Chile, into the Drake 
Passage and south to the Antarctic Peninsula. 

transits across the shelf-slope to and from their 
breeding colonies. These transits are usually 
fairly brief (1 day), especially in relation to the 
very long foraging trips during the incubation 
(averaging 10-12 days) and post-brooding 
(averaging 6-7 days) chick-rearing periods. 
Therefore, although some 25% of uplinks are in 
areas coextensive with those used by the local 
longline fishery, birds only spend about 10% 
of their time in this area, even during the 
post-brooding chick-rearing period. 

In contrast, during the brood-guard period 
(when foraging trips last 2-3 days, on average) the 
foraging ranges of breeding adults are greatly 
restricted, chiefly to the vicinity of South Georgia. 
Thus birds of both sexes are foraging mainly in 
the same general, and often specific, areas as those 
where longline fishing for D. eleginoides typically 
takes place. This extensive overlap between 
albatrosses and longline fishing vessels is of 
considerable concern. There are obviously high 
risks of D. exulans interacting with and becoming 
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victims of longline fishing vessels. In addition, 
injury to or death of one parent at this time will 
certainly cause the young chick to die. 
Furthermore, body reserves of the surviving 
partner may be reduced to atypically low levels 
(with potential prejudice to future survival and 
reproductive performance) by the artificial 
extension of its brood-guard shift caused by the 
loss of its partner. 

The restriction of foraging activities to the 
vicinity of breeding colonies during the brooding 
period is characteristic of D. exulans generally (see 
Weimerskirch et al., 1993), so the particular 
potential problems we report may occur 
anywhere a longline fishery operates near a 
breeding site. Given that existing provisions to 
reduce mortality of albatrosses associated with 
longline fishing in  the Southern Ocean (e.g. 
setting of lines at night, use of tori poles and 
streamers) are, as yet, neither sufficiently widely 
used nor adequately effective (see CCAMLR, 
1994, 1995), restricting the timing of longline 
fishing in the vicinity of albatross colonies could 
make a substantial contribution to reducing 
albatross mortality at a particularly critical time of 
year. 

For D. exulans at South Georgia the brooding 
period lasts on average from 11 March to 12 April 
(range 27 February to 11 May) (Tickell, 1968). 
Therefore, if the local longline fishery for 
D. eleginoides were closed from the end of 
February until mid-May, the time of the most 
serious potential mortality of D. exulans would be 
avoided. We recommend that the authorities 
responsible for the management of this fishery 
consider carefully this option, at least until such 
time as longline fishing methods that do not cause 
albatross mortality are in comprehensive use. 
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Figure 1: Distribution of D. exulnns of both sexes satellite-tracked from South Georgia, 1990-1994. Arrow indicates the location of Bird Island. 



Figure 2: Distribution of male D. exulans satellite-tracked from South Georgia during the brood-guard period. Arrow indicates the location of Bird Island 



Figure 3: Distribution of female D. exulans satellite-tracked from South Georgia during the brood-guard period. Arrow indicates the location of Bird Island. 



Figure 4: Distribution of D. eleginoides longline hauls around South Georgia during the 1991 to 1994 seasons. Arrow indicates the location of Bird Island. 
Bathymetric contour is 1 000 m. 
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Liste des figures 

Figure 1: Repartition de D. exulans des deux sexes, d'apres un suivi par satellite de la Gkorgie du Sud, 
1990-1994. La flPche indique la position de l'ile Bird. 

Figure 2: Repartition des msles de D. exulans, d'apres un suivi par satellite de la Georgie du Sud effect& 
pendant la periode de couvaison/de garde. La fl6che indique la position de l'ile Bird. 

Figure 3: Repartition des femelles de D. exulans, d'apres un suivi par satellite de la Georgie du Sud effect& 
pendant la periode de couvaison/de garde. La fleche indique la position de l'ile Bird. 

Figure 4: Repartition de poses effectuees autour de la Georgie du Sud lors de la p6che a la palangre de 
D. eleginoides pendant les saisons 1991-1994. La flPche indique la position de l'ile Bird. L'isobathe 
indiquee estcelle de 1 000 m. 

PHCYHOK 1: P a c n p e ~ e n e ~ u e  o6oero nona D. exulans m m ~ o f i  reoprau,  onpeAeneHHoe npu noMoqu 
CnyTHMKOBOrO CneXeHHII, 1990-1994 rr. C T ~ ~ J I K O ~ ~  yKa3aHO PaCnonOXeHMe OCTpOBa Eepn. 

PHCYHOK 2: Pacnpe~ene~ue caMuoe D. exulans K)m;~oti reopruu, OnpeAeneHHoe npu noMoqu cnyTHaKosoro 
CneXeHAII B nePROA BblCMXHBaHIIR I ~ T ~ H ~ O B / O X P ~ H ~ ~ .  C T P ~ ~ K O ~ ~  YKa3aHO paCnOJI0XeHHe OCTpOBa 
Fepn. 

PHCYHOK 3: Pacnpe~ene~ue caMoK D. exulans IOm~oti  reoprua, onpeAeneHHoe npu n o ~ o q u  CnyTHmoBoro 
CJIeXeHHII B IIepMOJl BbICAXMBaHHR ~ T ~ H ~ O B / O X ~ ~ H ~ I .  CTpeJIKofi yKa3aHO PaCnOnOXeHlle OCTpOBa 
Fepn. 

P n c y ~ o ~  4: P a c n p e ~ e n e ~ u e  R P Y C H ~ I X  ynoBoB D. eleginoides B patiowe EOrn~oti reopruu B nepuon c 
199 1 - l994 rr.  C ~ p e n ~ o f i  yna3a~o pacnonomeHue ocTpoea Eepn. F a ~ u ~ e ~ p a u e c ~ a e  K O H T Y P ~ I  - 
1 000 M. 
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Figura 1: Distribution de la poblacion de D. exulans de ambos sexos, obtenida del rastreo por satelite en 
Georgia del Sur desde 1990 hasta 1994. La flecha indica la ubicacion de la Isla de 10s P6jaros. 

Figura 2: Distribution de 10s machos de D. exulans obtenida del rastreo por satelite en Georgia del Sur desde el 
periodo de incubacion hasta la guarderia. La flecha indica la ubicacion de la Isla de 10s Pajaros. 

Figura 3: Distribucion de las hembras de D. exulans obtenida del rastreo por satelite en Georgia del Sur desde 
el periodo de incubacion hasta la guarderia. La flecha indica la ubicacion d r  la Isla de 10s P6jaros. 

Figura 4: Distribucion de 10s lances de la pesqueria de palangre de D. eleginoides alrededor de Georgia del Sur 
durante las temporadas de pesca de 1991 a 1994. La flecha indica la ubicacion de la Isla de 10s 
Pajaros. El contorno batimetrico corresponde a 1 000 m. 




