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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.

Résumé

Nous examinons 'importance du chevauchement, en Géorgie du Sud, des secteurs
fréquentés par les grands albatros (Diomedea exulans) et des lieux de péche a la palangre
de légine australe (Dissostichus eleginoides), a partir de données de suivi par satellite et
d’informations précises sur la position des poses. Nous estimons que pour D. exulans se
reproduisant en Géorgie du Sud, le risque d'interaction avec les opérations de péche a la
palangre autour de la Géorgie du Sud de décembre a février (période d’incubation) et de
fin mai a octobre (période principale d’élevage des jeunes) est assez faible. Pendant la
période de couvaison des jeunes, cependant, a savoir de mars & mi-mai, les oiseaux
adultes des deux sexes passent la plupart de leur temps en mer sur le plateau
continental de la Géorgie du Sud, dans des secteurs trés similaires & ceux ol se
déroulent les opérations de péche a la palangre. Ces oiseaux courent alors le risque
d’étre touchés par ces opérations de péche. Jusqu'a ce que soient mises en ceuvre des
méthodes de péche qui préviennent la capture des albatros, nous recommandons de
réglementer la pécherie a la palangre de D. eleginoides de maniére a éviter toute péche
entre fin février et mi-mai.

Pezrome

Hccneayercst CTeneHb YaCTUYHOTO COBMEIUCHUs pailoHAa OOMTaHMA CTPAaHCTBYHOLIUX
anb6aTpocos KOxuoit I'eopruu (Diomedea exulans) u TOKanbHOTO SIPYCHOTrQ
NPOMBbICJIa ATArOHCKOTO KJbiKaua (Dissostichus eleginoides) npy NOMOLUM KaHHbIX
CHYTHUKOBOTO CJIEXEHN:A B cydae anbbaTpoCOB M TOUHBIX KOOPAHHAT BBHIOOPOK
SPYCOB B cJjyuae KJblkaua. [lesnaerca BbIBOA, 4TO y BMAa D. exulans,
pasmuoxarwwerocsd Ha FOxHoit [eoprud, noTeHinanbHbiif pUCK B3aumoneicTBas ¢
SIPYCHBIM NPOMEICSIOM B pailoHe FOxHoit ['eoprun B nepuop ¢ aexadpst no ¢erpasin
(MHKyGalMOHHBIN MEPHOJL) # B HEPUO/I C KOHIA Mast N0 OKTSAODD (Meproa BelpAliUBaHus
NTEHIOB) CPABHUTEJIBHO HU30K. TeM HE MeHee B XOAC NEepUoda BbICUXXKHUBAHUS
NTEHIOB (C MapTa no CepeauHy Masi) B3pocJjible NTHIBI 000ero noja npoBoOAsAT
60J1bLIOE KOJIHYECTBO BPEMEHH B MOPE HAJ KOHTHHEHTAJIbHBIM 1esbgom FOxHON
[eopruuu B palloHax, CXOXHUX ¢ paliloHaMHu BeJeHUsI SpyCHOIro MpOMBICJa, H,
CJ1el0BATEJIbHO, MOABEPralOTCs CYLIECTBEHHOMY DHUCKY B pe3yJibTaTe d3TOro
npoMbicsia B HanHbIi nepuona BpeMeHu. Jlo Tex nop, nmoka He OyayT HIMPOKO
NPUMCHATLCH NMPOMDICTIOBBIE METOObI, TIPU KOTOPBIX NPUJIOB aﬂb6an0COB HyﬂeBOﬁ,
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peKoMeHayeTcs, UTOOH YIpaBJieHHE SPYCHBIM NMPOMBICJIOM D. eleginoides B paiione
HOxHo# T'eopruu OCyIIECTBASJIOCh TAKHM 00pa30M, YTOObl MPOMBICEST B EPHOA C
KOHIUa (beBpasist 1O CepeuHy Masl He TIPOBOAUIICS.

Resumen

Se hizo un estudio del area de superposicion entre la poblacién de albatros errantes
(Diomedea exulans) de Georgia del Sur y las operaciones locales de pesca de palangre
dirigida al bacalao de profundidad (Dissostichus eleginoides), utilizando los datos de
rastreo via satélite y de la ubicacién precisa de los lances, respectivamente. Se concluyé
que el potencial de interaccién de los ejemplares de D. exulans que se reproducen en
Georgia del Sur, con las pesquerias de palangre que se realizan en los alrededores de
dicha isla, es relativamente bajo entre diciembre y febrero (periodo de incubacién) y
entre fines de mayo y octubre (el periodo principal de cria de los polluelos). Sin
embargo, durante el periodo de incubacién 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
efectian las operaciones de pesca de palangre. Por lo tanto, estas pesquerias
representan un alto riesgo para estas aves durante este periodo. Hasta que la utilizacién
de los métodos 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 colonjes 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 with 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 in 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., in press), but 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;
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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 studies during
incubation and chick-rearing periods (December-
October), fairly evenly distributed 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 1 063 uplinks from 11 birds
(7 males, 4 females), tracked for a total of 91 days
during 1991 and 1992.



Interactions between Wandering Albatrosses and Longline Fisheries for Patagonian Toothfish

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 1 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 10 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
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
period 15 December 1993 to 15 September 1994
and involved a total of five vessels, only one
operating at a time. From these periods we have
data on a total of 1 976 haul locations from
21 vessels.

RESULTS

The distribution at sea of foraging D. exulans
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.

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.

DISCUSSION

For most of their breeding season (which lasts
almost one complete year) D. exulans appear to
have limited vulnerability to longline fishing
around South Georgia. Their principal, and
considerable, vulnerability to this type of fishing
is in the waters of, or near, the Patagonian Shelf
and southern South America. At South Georgia,
birds are primarily at risk during their regular
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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Distribution of D. exulans of both sexes satellite-tracked from South Georgia, 1990-1994. Arrow indicates the location of Bird Island
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Figure 2:  Distribution of male D. exulans satellite-tracked from South Georgia during the brood-guard period. Arrow indicates the location of Bird Island.
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Figure 3:

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

Répartition de D. exulans des deux sexes, d’aprés un suivi par satellite de la Géorgie du Sud,
1990-1994. La fléche indique la position de I'fle Bird.

Répartition des males de D. exulans, d’aprés un suivi par satellite de la Géorgie du Sud effectué
pendant la période de couvaison/de garde. La fléche indique la position de I'ile Bird.

Répartition des femelles de D. exulans, d’aprés un suivi par satellite de la Géorgie du Sud effectué
pendant la période de couvaison/de garde. La fléche indique la position de 1'fle Bird.

Répartition de poses effectuées autour de la Géorgie du Sud lors de la péche a la palangre de
D. eleginoides pendant les saisons 1991-1994. La fleche indique la position de l'ile Bird. L’isobathe
indiquée estcelle de 1 000 m.

CRucoK pUCYHKOB

Pacnpenenenune o6oero nona D. exulans FOxuoit I'eopruu, onpepesieHHOe IPH NOMOIIHU
CIyTHUKOBOTO ciiexxenns, 1990-1994 rr. Ctpesikoii yKa3zaHo pacnosioxenue octposa bepa.

Pacnpenenenue camuoB D. exulans FOxHOI ['eopruy, onpenesieHHOE NpH MOMOLIH CITyTHAKOBOrO
CJIEXEHHS B IEPHOJ BBICHXXHWBaHUS NMTEHHOB/OXpaHbl. CTpenkoil yKa3aHo pacriosoKeHne OCTpoBa
bepn.

Pacnpenenenue camok D. exulans FOxnoll ['eoprun, onpeaesieHHOE Npu NOMOILU CIYTHHKOBOTO
CJIEXEHHUsI B IEPHO/ BBICHKUBAHUS TITeHUOB/OXpanbl. Crpenkoil yKa3aHo pacnosicKeHne oCTpoBa
bepa.

PacnpenenieHue sspycHBIX ynoBOB D, eleginoides B pafione FOxuoit I'eopruu B nepuoj ¢

1991-1994 rr. Crpesikoil ykazaHO pacnojioxenue octpoBa bepa. barnMerpudeckue KOHTYPHI -
1 000 m.

Lista de las figuras

Distribucién de la poblaciéon de D. exulans de ambos sexos, obtenida del rastreo por satélite en
Georgia del Sur desde 1990 hasta 1994. La flecha indica la ubicacion de la Isla de los Péjaros.

Distribucién de los machos de D. exulans obtenida del rastreo por satélite en Georgia del Sur desde el
periodo de incubacién hasta la guarderia. La flecha indica la ubicacién de la Isla de los Péjaros.

Distribucion de las hembras de D. exulans obtenida del rastreo por satélite en Georgia del Sur desde
el periodo de incubacién hasta la guarderfa. La flecha indica la ubicacién de la Isla de los Pajaros.

Distribucién de los 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 ubicaciéon de la Isla de los
Pajaros. El contorno batimétrico corresponde a 1 000 m.





