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Abstract

Analyses of the distribution of krill fishing based on fine-scale (0.5° latitude x
1° longitude) data show that harvesting in the Scotia Sea has been mainly in shelf and
shelf-break areas on the northern side of the Scotia Arc. Regional analyses reveal that
there are restricted parts of shelf and shelf-break areas where high catches have been
obtained. Although these data give a general idea of where the fishery has operated,
they do not reveal the localised nature of the fishing operation. Over the last three
winter fishing seasons (1993 to 1995) individual trawl statistics have been recorded in
the South Georgia area. Analyses of these data show marked interannual variability in
the distribution of trawls. The data for 1993 were only available from August but the
fishery was restricted in that period to an area on the western edge of the shelf break
where negligible fishing occurred in the following two seasons. In 1994 the fishery was
almost totally based over a large shallow bank area on the northeast shelf edge. During
1995 the fishery was still predominantly in this area but also operated further west on a
range of banks associated with submarine valleys. The results are discussed in relation
to the ecology of krill and the fishery’s interaction with local predator colonies.

Résumé

Les analyses de la répartition de la péche de krill fondées sur des données & échelle
précise (0.5° de latitude x 1° de longitude) montrent que dans la mer du Scotia,
I'exploitation a principalement eu lieu dans les secteurs du plateau et de la bordure du
plateau au nord de I’Arc du Scotia. Les analyses par région réveélent que des captures
importantes ont été effectuées dans des parties restreintes du plateau et de sa bordure.
Bien que ces statistiques donnent une idée générale de 'emplacement des activités de
péche, elles n'en révelent pas la nature localisée. Ces trois derniéres saisons de péche
hivernale (de 1993 a 1995) des statistiques par trait de chalut ont été enregistrées dans le
secteur de la Géorgie du Sud. L’analyse de ces données met en évidence une variabilité
interannuelle marquée de la répartition des chalutages. Les données de 1993 n’étaient
disponibles qu’a partir d’aoit, mais en cette période, la péche était restreinte a un
secteur a I'ouest de la bordure du plateau ou une péche insignifiante a eu lieu les deux
saisons suivantes. En 1994 la pécherie était presque totalement concentrée sur un banc
étendu et peu profond au nord-est de la bordure du plateau. En 1995 la pécherie était
toujours principalement dans ce secteur, mais des opérations ont également été menées
plus a Vouest sur une série de bancs situés a proximité de vallées sous-marines. Les
résultats sont discutés en fonction de V'écologie du krill et de Vinteraction de la pécherie
et des colonies de prédateurs locaux.

Pestome

PesyapTaThl aHajlu3a pacnpeneseHUs MPOMbICAA KPHJS HAa OCHOBAHUU
mesikoMaciuTadubix (0,5° wupoTst X 1° HOJAroTH) HAHHBIX MOKA3bIBAlOT, UTO B MOpPE
CxoTus MPOMbBICEJT B OCHOBHOM OCYILECTBJISLJICS B palioHax miesibda U ero cpaja K
ceBepy ot ayru CxkoTusl. AHAJH3BI O PErHOHAM BBISIBUJIM ONpPENEJIEHHbIE YYACTKU
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paitoHoR niesibcha u rpaHnsl Heabgha, Ha KOTOPBIX ObLTM HOJIYYEHbl KPYIHbIE YJIOBBL
HecMoTps Ha 10O, YTO 3Tu gaHHbIe HAIOT OOLiee TpeACTaBJ/IEHHE O MeCTaX BEOCHMs
NPOMBIC/IA, OHH HE OTPAXAIOT JIOKAJM30BAHHBINR XapaKTep NPOMbBIC/IOBBIX OlEpalHii.
B TedeHne MocseHUX TPeX 3UMHHX MPOMBICJAOBBIX ce30HOB (1993-1995 rr.) Gsum
IOJTyUeHbl CTATUCTHYECKHE JAHHBIE TIO TPAJICHUSIM, BBINOJIHEHHBIM B paiione FOxuol
[leoprun. Pe3y ibTaThl aHAIN3a DTHX JAHHBIX BLBIBHJIH CYLUECTBEHHYIO MEXTOJOBYIO
H3MEHYHMBOCTD B pacnpencsieHul MecT Tpasienuil. Janusie 1993 r. uMenuch TOJIBKO 3a
aBIYCT, OJHAKO B 9TO BpeMs TIPOMbICes1 Obli OrpaHHueH pailoHOM HA 3amMagHOM Kparo
cBasia wiesInda, rae B NOCJAeAYIOMINE Ba CE30Ha NPOMbICEST ObLT He3HAUHTEIbHBIM. B
1994 r. npoMbIces1 MOYTH UCKJTIOUUTEIBHO BEJiCS Ha OOJIBLION MEJIKOi DaHke Ha
CEBEPO-BOCTOYHOM Kparo miesibda. B 1995 r. mpombices1 6bLT POJOJIKEH KakK B 3TOM
pailoHe, TaK u Jajblie K 3amafy Ha psiae OaHOK, HaxXOMSAIIMXCS B pafioHe TOBOIHBIX
nosH. IlpuBeneHHble 3eCh PE3yIbTATHI OOCYXKIAKOTCHS B KOHTEKCTE IKOJIOrHH
KPHJISL ¥ B3aUMOIEHCTBUS MEXy TPOMBICJIOM U JIOKAJbHBIMU KOJIOHHSIMU
XHIHUK OB.

Resumen

El anélisis de la distribucién de la explotaciéon de kril en base a los datos a escala fina
(0.5° de latitud x 1° de longitud) muestra que la explotacién de este recurso en el Mar de
Escocia se ha centrado en el borde de la plataforma continental y en la plataforma
continental misma, en el lado norte del Arco de Escocia. El anélisis de los datos por
regiones revela que hay algunas zonas del borde continental y de la plataforma en
donde se han obtenido capturas abundantes. Si bien estos datos dan una indicacién
general de las zonas en donde ha operado la pesqueria, no muestran exactamente donde
se efectuaron las operaciones de pesca. En las tres altimas temporadas de pesca
invernales (1993 a 1995) se han registrado datos de los arrastres individuales realizados
en la zona de Georgia del Sur. El andlisis de estos datos demuestra una variacién
marcada en la distribucién de los arrastres de un afio a otro. Para el afio 1993 sélo se
dispone de datos a partir del mes de agosto pero la pesqueria en ese periodo se limit6 a
una zona situada en el borde occidental de la plataforma en donde la pesca fue minima
en las dos temporadas siguientes. En 1994 la pesca se concentré casi exclusivamente en
un extenso banco somero en el borde noreste de la plataforma. Durante 1995 la pesca se
desarrollé en su mayor parte en esta zona aunque también se extendié hacia el oeste en
donde existen bancos asociados con valles submarinos. Los resultados se discuten en
relacion a la ecologia del kril y la interaccion de la pesqueria con las colonias locales de
depredadores.

Keywords: bathymetry, interannual variability, krill fishing, South Georgia,
trawl positions, CCAMLR

INTRODUCTION

Knowledge of the distribution of krill
(Euphausia superba Dana) is being enhanced by
research surveys aimed at understanding
interactions between the environment and krill.
Such studies, however, are usually geographically
limited and of restricted temporal extent. There
are few data available where krill have been
studied over more than a few weeks in a year and
at other than a local scale. Krill population
dynamics operate over ocean basin scales (Miller
and Hampton, 1989; Murphy, 1995), so standard
research methods do not provide appropriate
information. Data of greater spatial and temporal
coverage are required to understand what factors
control the distribution of krill. Analyses of
fisheries data have often been used to reveal

aspects of an organism’s ecology which cannot be
elucidated with traditional ecological methods.
This is particularly the case in areas where
ship-based sampling programs are difficult or
where the distribution of an organism occurs over
a spatial scale larger than one that can be easily
resolved by one-off discrete sampling surveys. A
number of studies have already used krill-fishery
data to good effect (e.g. Everson and Goss, 1991;
Ichii et al., 1994).

Previously the data available to analyse the
krill fishery have been in two forms; subarea
or STATLANT data, and fine-scale (0.5° latitude x
1° longitude) data. These data have been used to
give a general idea of the large-scale fluctuations
in the fishery and the seasonal-regional
development of the fishing operation (Everson



and Goss, 1991; Ichii et al., 1994). Subarea data
give little indication of the exact location of the
fishery. Fine-scale data are more useful, but at a
resolution of about 50 km the data provide little
information to investigate local environment—
krill-predator-fishery interactions.

An understanding of the localised interactions
of predators and prey around predator colonies is
required (Trathan et al., 1996b) alongside data on
the finer-scale distribution of fishing for
harvesting to be managed using an ecosystem
approach. To this end it would be valuable to
obtain better data coverage at finer scales in the
areas where the predator colonies and the
fisheries occur. This will also allow the value of
the broader-scale data already being reported to
CCAMLR to be maximised. In this paper we
report the geographical analysis, in relation to
bathymetry, of the CCAMLR fine-scale data. We
also report a further dataset which provides
information of the position of individual trawls.
This trawl dataset has not been previously
available to the CCAMLR scientific community.
The analyses utilise a Geographic Information
System (GIS) which has been compiled for the
area around South Georgia (Trathan et al., 1992).
The data give insight into the local interactions
between krill and their environment as well as
giving us an improved understanding about how
the fishery operates.

METHODS AND DATA

A description of the CCAMLR fine-scale data
was given by Everson and Goss (1991). These
data are reported as catch and effort for rectangles
of 0.5° latitude x 1° longitude by 10-day periods.
The data are presented in the CCAMLR Statistical
Bulletins for each quarter of the year and it is those
data that have been used in this study. The
following new dataset was also available. From
August 1994 all vessels licensed to operate in the
South Georgia and South Sandwich Islands area
reported trawl position and catch and effort data.
These data include details of the vessel, gear used
and the position and catch of each haul. In this
paper we use the positional information to
examine where the fishery operated.

The Scotia Sea fine-scale and the South
Georgia area—trawl positional data were loaded
into an Arc/Info 7.2 (ESRI) GIS. The system
includes information on the coastline of South
Georgia (McDonald et al,, 1987) and a digitised
version of the Hydrographic Office South Georgia
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Approaches Chart (Hydrographic Office, 1992)
which gives the most comprehensive view of the
bathymetry currently available.

RESULTS

The fine-scale data were used to examine the
general distribution of where the fishery has
operated over the last decade at both the Scotia
Sea and the regional scale. This gives the context
for examining the detailed positional data from
the South Georgia fishery.

Fine-scale Data

A broad-scale view of the data reveals the
extent to which this fishery was conducted
around the shelf regions in the southwest Atlantic
(Figure 1) and shows that the fishery operates
mainly on the shelf and shelf-slope areas on the
northern side of the Scotia Arc. Although there
has been restricted fishing to the south of
Livingston Island on the Peninsula, there has been
little penetration of the fishing operation into the
Weddell Sea region. The fishery does, however,
operate to the east of the South Orkney Islands
over a series of deep banks (Bruce, Discovery and
Herdman). In the area north and west of the
South Shetland Islands and north of the South
Orkney Islands the fishery has exploited areas
over deeper waters. It was found that these areas
are located in association with bathymetric
features (i.e. Shackleton Fracture Zone and Pirie
Bank respectively), but the ice-edge position will
also be a key factor determining fishing
distribution in these areas (Everson and Goss,
1991).

These data have not previously been analysed
and plotted together with bathymetry information
in this way and more detailed maps of the area
where large catches have been made further
emphasise the shelf and shelf-slope focus of the
fishery in these areas. In the Antarctic Peninsula
region (Figure 2) the maps highlight the areas
noted by Ichii et al. (1994), while around the South
Orkney Islands the major area fished was to the
north and west, again on the shelf-break areas
(Figure 3). An area over a deep (500 m) bank
(Pirie Bank; approximately 44-45°W and 59°S) to
the north of the South Orkney Islands was also
exploited by the fishery. Around South Georgia
there are five fine-scale grid cells where high
catches have been reported in a number of
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quarters (Figure 4). These correspond with the
shelf and shelf-slope areas on the north coast of
the island.

Trawl Position Data for
the South Georgia Area

In utilising the trawl data it must be
emphasised that the data relate to a commercial
fishery and are not survey data, however they do
provide valuable information on where
commercial concentrations of krill were found.
The total catch from the fishery in Subarea 48.3
has varied over the last decade (CCAMLR
Statistical Bulletins; Figure 5 below) and was at its
lowest level during the winter of 1993 with
slightly higher catches reported in 1994. By June
1995 (the last recorded catch) catches were greater
than had occurred in all of 1994. During this
period there were operational changes in the
fishery which must be borne in mind when
considering the trawl data which were only
available for parts of the last three seasons. The
catches recorded in the trawl dataset represent
71% of the catches recorded from August to
October 1993 but only 12% of the season total.
The complete trawl dataset for 1994 accounts for
85% of the reported catches for Subarea 48.3 and
the trawl dataset for June 1995 represents 71% of
the total catch reported. It is not clear where in
Subarea 48.3 catches were made outside the South
Georgia area but it does appear that areas well to
the west (~42°W and 54°S) were targeted in some
years (CCAMLR Statistical Bulletins).

The fishery during late winter 1993 operated
on the northern side of the extreme western shelf
area at about 39°W and 53.75°5 (Figure 6). To the
west of this area the depth increases rapidly to
greater than 1 000 m. The fishery operated in
water depths of about 200 and 500 m over a
restricted area of about 30 x 20 km. There were
also a few isolated hauls made outside this area.
During 1994 the majority of hauls occurred inside
a restricted area on the shelf break extending from
the northeast of Cumberland Bay to the east of
Royal Bay (Figure 7). Examination in relation to
the bathymetry indicates that hauls were made
over a bank 100 to 200 m in depth centred at
36.5°W and 54.15°5. The bank is on the shelf
surrounded by a 150 to 250-metre-deep gully
where the offshore edge is steep with the depth
increasing from 150 to 1 000 m in a few
kilometres. The few isolated hauls made were
mainly taken over the 200-m contour. The fishery
in 1995 again operated over the same bank but

also exploited other areas further west along the
northern shelf (Figure 8). The distribution of
hauls was not continuous within the area but was
associated with gullies and banks in the 150 to
500 m shelf region.

DISCUSSION

The fishery generally targets areas of shelf and
shelf-slope on the north and western sides of the
Antarctic Peninsula and the Scotia Arc; it is not a
fishery that obtains large catches throughout the
Scotia and Weddell Sea. The timing of exploitation
is related to the ice-edge position (Everson and
Goss, 1991). There are also strong oceanographic
connections across the shelf areas along the
northern side of the Scotia Arc that will transport
krill through the area. Geopotential anomaly
stream lines (Sievers et al., 1988) indicate that
there is a general flow across the shelf from the
Antarctic Peninsula region along the northern
shelf area of the Scotia Arc. Sievers et al. (1988)
note the deflection of the flow northwards in the
area of the Shackleton Fracture Zone and such a
deflection is also notable around Pirie Bank (see
their Figures 15 and 16). The flow is subsequently
deflected northwards and east towards South
Georgia. The areas fished reflect this general flow
pattern, suggesting that the large-scale fishery is
operating on a series of connected stocks.

The analyses support the suggestion of
Everson and Goss {1991), who utilised more
limited datasets, that the fishery targeted the shelf
areas and that these areas comprised a small
proportion of the Scotia Sea. Furthermore, the
trawl position data reveal that even within the
area around South Georgia the fishery targets
restricted parts of the shelf. The areas exploited
are of a scale much smaller than the fine-scale
data can resolve. The fishery around South
Georgia operates on a series of banks along the
northern shelf which are associated with
submarine canyons and reflect the fjord structure
of the island. It is also likely that the fishery is
focused on restricted areas around the South
Shetland Islands, Elephant Island and west of the
South Orkney Islands, emphasising that similar
analyses for these areas would probably be useful.

Research surveys around South Georgia have
shown high krill abundance in the northern shelf
and shelf-break areas (Murphy et al.,, 1991), and
recently it was found that the bank area where the
fishery concentrated in 1994 and 1995 was also an
area of high krill abundance during the summer



of 1995/96 (Brierley et al., 1996). The distributions
of fishing almost certainly show where some of
the major aggregations of krill occurred and how
these related to the local bathymetry. As the
oceanographic conditions in such areas will
be strongly influenced by the bathymetry,
the distributions will be related to local
oceanographic conditions. Recent detailed
oceanographic data for the South Georgia
northern shelf area indicate that a shelf break
front may be present during summer months
(Brandon et al., 1996). Understanding the role of
the front in the development and maintenance of
mesoscale krill aggregations in this area,
particularly between summer and winter, is likely
to be important in determining how the
ecosystem operates.

The restricted nature of the fishing operation
indicates that the fishery targets areas which
generate consistent catch rates, so the data do not
give a true picture of the krill distribution in the
region. The distributions will also have been
affected by operational factors dependent on the
nationality of the fleet and the prevailing weather
conditions. For example, the northern shelf area
may be favoured by the fishery because it is in the
lee of the island. Only further research surveys
will reveal the relation between the fishery and
the underlying krill distribution. A regional
scientific survey in June or July would be
particularly useful.

The indications that the fishery regularly
exploits a small number of known areas suggests
that little time is spent searching for mesoscale
aggregations. The restricted nature of the fishery
is further emphasised by the relatively small
number of isolated hauls made outside the main
fishing areas. The above therefore supports the
comments of Fedulov et al. (1996) that the
operation of the fishery in this area is likely to
make some form of catch-per-unit-effort (CPUE)
statistic a useful index of krill abundance.
Although there appears to be confusion about this
within CCAMLR, the suggestion is consistent
with the simulation studies carried out in the late
1980s (Butterworth, 1989; Mangel, 1989).

As well as the distribution being restricted
within the shelf-break area, there was also marked
interannual variation in the areas fished. The
extreme western fishery occurred late in 1993 at
the start of the 1993/94 summer season. The
predators at Bird Island showed very poor
breeding performance that year (SC-CAMLR-XIV,
1995, Tables 3.7 and 3.8), and research surveys
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indicated that krill abundance was low (Brierley
and Watkins, 1996). This was also a year when
the sea-ice was located to the south of the
mean winter position and warmer sea-surface
temperatures characterised the area (BAS,
unpublished data). This corresponds with the
general pattern noted by Fedulov et al. (1996) of
lower krill abundances and lower catch rates in
the fishery during warmer years. In 1994 and
1995 the catches were higher and the water
temperatures were generally cooler. In these
years more eastern areas were targeted by the
fishery.

The analyses emphasise that it is necessary to
understand what generates and maintains the
mesoscale distribution of krill in such areas and to
consider what factors determine variability within
and between years. This will be particularly
important for determining the effect of such
targeted fisheries on the population dynamics of
predators in local colonies (Trathan et al., 1996b).
In the South Georgia area the fishery operates in
winter while the main breeding season for most of
the krill-dependent predators is in the summer
months. This appears to have led to the argument
that the temporal separation of the fishery means
that there will be little effect on the amount of
prey available to the predators. This will,
however, depend on a range of direct and indirect
effects. The summer krill distribution is in some
way related to the previous winter distribution.
The turnover time for krill in the area will then be
crucial; if it is high then effects of the fishery on
the summer prey availability should be low and
indirect effects on the predators minimal. The
indications from Fedulov et al. (1996) are that the
fishery reported major reductions in krill
availability in the years when the predators
breeding success was low and research surveys in
the summer noted a lack of krill. This suggests
that the winter and summer levels are related, but
whether this is a local effect or a reflection of
larger-scale processes remains unclear. A further
aspect which may generate more interaction with
the fishery than first thought is the potential
indirect effects on the predators during the winter
months. The predators require quite high prey
levels during the winter, indeed higher than for
the early part of the breeding season (Boyd and
Croxall, 1996). Not much is known about the
winter predator foraging distributions, but it
seems likely that the large aggregations of krill
around South Georgia during winter will also be a
focus for marine predators. Indeed this period
may be crucial to the breeding success of
predators in the following season. Trathan et al.
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(1996a) have suggested that the late autumn
period may be important in determining the
condition of chinstrap penguins at the end of the
winter and hence their breeding success in the
following season.

The localised nature of the areas fished
emphasises that the effort and catch are not
evenly distributed through an area, so any
competition with predators, if it occurs, is likely to
be more intense. A much better understanding is
required of the winter foraging strategy of the
predators and how the winter prey distribution
relates to that in the summer. The fishery during
1994 and 1995 did not operate much within the
major foraging areas of the macaroni penguins
based at South Georgia as described by their
at-sea distribution during the summer months
(Trathan et al., 1996b). The fishery is thought,
however, to move east along the shelf through the
season (Fedulov, pers. comm.; BAS, unpublished
data), so it may impact in the main foraging
region just at the start of the summer. Indeed
during 1993 this area was the major target of the
fishery late in the season, suggesting the overlap
with the main summer foraging area was
greatest in the poor krill year of 1993/94 (Brierley
and Watkins, 1996). Thus, years of low krill
availability may be the ones in which the
predators are most sensitive to fishing effects (cf.
Murphy, 1995). In order to manage the ecosystem
based on an understanding of how predators and
fisheries interact, more detailed information of the
type given by the trawl data are required for other
areas of the Scotia Sea. Inclusion of information
from observers on commercial vessels would
improve both ecological knowledge and the
advice for ecosystem management.
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the period between 1986 and 1992 and are based on the fine-scale data provided in CCAMLR Statistical Bulletins. Contours are shown for the
250, 500, 1 000 and 2 000-metre isobaths.
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The distribution of the fine-scale grid areas in the South Orkney Islands region where catches greater than 3 000 tonnes have been made. See

Figure 3:

Contours are shown for the 250, 500, 1 000, 2 000 and 3 000-metre isobaths.

Figure 2 for details.
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The distribution of the fine-scale grid areas in the South Georgia region where catches greater than 3 000 tonnes have been made. See Figure 3
for details.
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Figure 5:  The total catch recorded in Subarea 48.3 during each calendar year from 1983 to 1994.
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Figure 6:
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The distribution of individual krill hauls around South Georgia during the 1993 fishing season. The data are shown in relation to the regional
bathymetry. Contours are shown for the 100, 200, 1 000, 2 000, and 3 000-metre isobaths.
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Figure 7:

The distribution of individual krill hauls around South Georgia during the 1994 fishing season. The data are shown on the regional bathymetry
Contours are shown for the 100, 200, 1 000, 2 000 and 3 000-metre isobaths.
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Figure 8:
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The distribution of individual krill hauls around South Georgia during the 1995 fishing season. The data are shown on the regional bathymetry.
Contours are shown for the 100, 200, 1 000, 2 000 and 3 000-metre isobaths.
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Liste des figures

Distribution des cases d'un quadrillage a échelle précise desquelles ont été déclarées au moins une
fois entre 1986 et 1992 au cours d’'une période de déclaration trimestrielle de la CCAMLR des
captures supérieures a 4 tonnes. Fondée sur les données a échelle précise fournies dans les Bullefins
statistiques de ln CCAMLR. Les courbes bathymétriques apparaissent pour les isobathes de 1 000 et
2000 m.

Répartition des cases d'un quadrillage a échelle précise dans la région de la péninsule Antarctique
dans lesquelles ont été effectuées des captures supérieures a2 3 000 tonnes au moins une fois
(hachures) ou plus d’une fois (cases blaches) au cours d'une période de déclaration trimestrielle la
CCAMLR. Les données couvrent la période de 1986 a 1992 et sont fondées sur les données a échelle
précise fournies dans les Bulletins statistiques de la CCAMLR. Les courbes bathymétriques
apparaissent pour les isobathes de 250, 500, 1 000 et 2 000 m.

Répartition des cases d'un quadrillage & échelle précise dans la région des Orcades du Sud dans
lesquelles ont été effectuées des captures supérieures a 3 000 tonnes. Voir la figure 2 pour les détails.
Les courbes bathymétriques apparaissent pour les isobathes de 250, 500, 1 000, 2 000 et 3 000 m.

Répartition des cases d’'un quadrillage a échelle précise dans la région de la Géorgie du Sud dans
lesquelles ont été effectuées des captures supérieures a 3 000 tonnes. Voir la figure 3 pour les détails.

Capture totale enregistrée dans la sous-zone 48.3 chaque année de 1983 4 1994.

Répartition des chalutages individuels de krill autour de la Géorgie du Sud pendant la saison de
péche 1993. Les données sont indiquées en fonction de la bathymétrie régionale. Les courbes
bathymétriques apparaissent pour les isobathes de 100, 200, 1 000, 2 000, et 3 000 m.

Répartition des chalutages individuels de krill autour de la Géorgie du Sud pendant la saison de
péche 1994. Les données sont indiquées en fonction de la bathymétrie régionale. Les courbes
bathymétriques apparaissent pour les isobathes de 100, 200, 1 000, 2 000 et 3 000 m.

Répartition des chalutages individuels de krill autour de la Géorgie du Sud pendant la saison de
péche 1995, Les données sont indiquées en fonction de la bathymétrie régionale. Les courbes
bathymétriques apparaissent pour les isobathes de 100, 200, 1 000, 2 000 et 3 000 m.

Cnncok pHCYHKOB

MeskomacmTabHasl CeTKa y4acTKOB, B Npeldcsax KOTopbix 3a nepuold ¢ 1986 no 1992 r. B
noksapraisHbix oTyeTax AHTKOMa 61, 1o KpaiiHeil Mepe ofiiH pa3, 3aperucTpupoBaHbl yIOBbI
60.tpitie 4 ToHH. OCHOBAHO HAa MEJIKOMACIUTAOHBIX OaHHBIX, OMyOJIMKOBAaHHbIX B Cramucmuueckom
oronnemene AHTKOMa. Tlokazansr 1000 1 2000-meTpoBbie n300aThL.

MesnkomaciwiTabHast CETKa YYaCcTKOB B pailoHe AHTapKTHUYECKOTO [0J1yOoCTPOBa, B mpeaesiax
KOTOpPBIX B MOKBapTabHeix oTuerax AHTKOMa 6pLh, no kpaiiHelt mepe oaun pa3 (3aTeHEHHbIE
YYACTKH) W OOJIbIle, YeM OOMH pa3 (OTKPBIThIE KJICTKH), 32PETHCTPUPOBAHBI yJIOBbI GOJIbLIE
3000 TorH. OCHOBaHO Ha MEJIKOMACINTAOHBIX JaHHBIX 32 nepuod 1986-1992 rr., onyO IMKOBaHHBIX
B Cmamucmuuecikom oronnemene AHTKOMa. IMoxkazaun 250, 500, 1000 u 2000-meTpoBbie
n300aThl.

MenkomaciiTabHasl ceTka y4acTKOB B palioHe HOxHBIX OpkHEHCKUX OCTPOBOB, B Npeae/iax
KOTOPBIX OBUIM 3aperdCTPHPOBaHbI yjI0BB! pazMepom Oosterue 3000 Toun. OGo3HAUEHHS CM. HA
Pucynxe 2. Tloxazansr 250, 500, 1000 u 2000 u 3000-MeTpoBBIE U300ATHI.

MenkomaciiTaduasi ceTka yuacTKoB B paiione FOxwuoit ['eopruu, B npefesiax KoTopbix ObLTH
3apErnCTPUPOBaHbI yI0BH pazmepom Oosbine 3000 Tonn. OGo3HaueHus cM. Ha Pucynke 3.

O0mmii 3aperucTpupoBaHHbli BeUIOB B [loapaiione 48.3 3a xaXapiil KajienaapHblii rog ¢ 1983 no
1994 r.
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Krill Fishing in the Scotia Sea

Pacnpenesienne BpisioBa KpuAs no TpasjeHusM Bokpyr FOxnuoifi ['eopruum B TedeHue
APOMBICTIOBOIO ce30Ha 1993 r. TTokasadsl peruoHa/bHBIe OaTrMerpuueckue manaslie u 100, 200,
1000, 2000 u 3000-meTpoBbIe H300ATHL.

Pacnpepnesienne BBIJIOBA KPHJIS mo TpasjeHusAM Boxpyr HOxwuoii ['eopruum B TeueHnue
IPOMBICJIOBOTO ce30Ha 1994 r. [lokaszaHbl pernoHalbHble daTHMeTprueckue nasHHeie u 100, 200,
1000, 2000 u 3000-MeTpoBbIC H300ATHL

Pacnpepnenenne BbJIOBA KPUJIA mo TpaJsieHHIM BoOkpyr FOxno#t 'eopruum B TeueHue
npoMbBIcI0BOro ce3ona 1995 r. TTokaszanbl pernoHa/ibHble GaTuMeTpuucckue manaeie u 100, 200,
1000, 2000 u 3000-MmeTpoBBIC H300ATHL.

Lista de las figuras

Distribucion de las cuadriculas a escala fina de donde se han notificado capturas mayores de
4 toneladas en un trimestre de notificacion de la CCRVMA por 1o menos una vez entre 1986 y 1992.
Dicha distribucién se ha basado en los datos publicados en los boletines estadisticos de la
CCRVMA. Se dibujan las is6batas de 1 000 y 2 000 metros.

Distribucién de las cuadriculas a escala fina en la zona de la Peninsula Antartica donde se han
obtenido capturas mayores de 3 000 toneladas en un trimestre de notificacién de la CCRVMA por lo
menos en una ocasién (rectdngulos sombreados) o en mas de una ocasién (rectdngulos sin
sombrear). Los datos cubren el periodo de 1986 a 1992 y se basan en los datos a escala fina
suministrados en los boletines estadisticos de la CCRVMA. Se dibujan las is6batas de 250, 500,
1000 y 2 000 metros.

Distribucién de las cuadriculas a escala fina en la zona de las islas Orcadas del Sur donde se han
obtenido capturas mayores de 3 000 toneladas. Ver la figura 2 para mas detalles. Se dibujan las
isébatas de 250, 500, 1 000, 2 000 y 3 000 metros.

Distribucion de las cuadriculas a escala fina en la zona de Georgia del Sur de donde se han obtenido
capturas mayores de 3 000 toneladas. Ver la figura 3 para mas detalles.

Captura total registrada para la Subarea 48.3 por afio civil desde 1983 hasta 1994.

Distribucién de los arrastres individuales de kril realizados alrededor de Georgia del Sur durante la
temporada de pesca de 1993. Los datos se muestran en funcién de la batimetria de la region. Se
dibujan las is6batas de 100, 200, 1 000, 2 000, y 3 000 metros.

Distribucién de los arrastres individuales de kril realizados alrededor de Georgia del Sur durante la
temporada de pesca de 1994. Los datos se muestran en funciéon de la batimetria de la region. Se
dibujan las isébatas de 100, 200, 1 000, 2 000, y 3 000 metros.

Distribucién de los arrastres individuales de kril realizados alrededor de Georgia del Sur durante la
temporada de pesca de 1995. Los datos se muestran en funcién de la batimetria de la region. Se
dibujan las isébatas de 100, 200, 1 000, 2 000, y 3 000 metros.

17







