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ELEPHANT ISLAND AREA (SOUTH SHETLAND ISLANDS), 1988/89
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Abstract

This paper analyses fine-scale data from the Soviet krill fishery off
Elephant Island (Subarea 48.1) between 59°-62°S and 53°-57°W during
the period from 21 November 1988 to 25 March 1989. Although the
total catch of the USSR in this season reached a maximum, for the last
nine seasons the total fishing intensity by the USSR around Elephant
Island has been low. In 1988/89 only one standard fishing vessel
operated in the area over 40% of the time. The highest catch-per-unit-
effort was observed in January 1989 (7.7 tonnes per hour of trawling on
average), and the lowest in November 1988 (3.5 tonnes per hour of
trawling on average). Fishing strategy in the Elephant Island area
conforms to the following simple pattern: (i) vessels enter the island
near-shore zone (north of Elephant Island) and start searching for krill
concentrations; (ii) krill concentrations are fished and followed as they
drift from the island with the current; and (iii) vessels return to position
(i) when aggregations are dispersed or lost due to storms and other
factors. The velocity of the northeast drift of krill concentrations,
calculated on the basis of vessel relocation, was from 9.7 to 11.1 km/day
(11 to 13 cm/sec). An analysis of the location of fishing grounds by
five-day periods showed that the areas in which the fleet operated
overlap a minor part of the foraging zones of krill predators. Based on
this, and taking into account the low fishing intensity, it was concluded
that the current krill fishery does not significantly affect krill-eating
seals and birds.

Résumé

Analyse des données a une échelle trés précise sur la péche soviétique
de krill effectuée au large de 1'ile Eléphant (sous-zone 48.1) entre
59-62°8 et 53-57°W durant la période comprise entre le 21 novembre
1988 et le 25 mars 1989. Bien que la capture totale de 1'URSS pendant
cette saison ci-dessus ait atteint un maximum, l'intensité de péche totale
de I'URSS autour de 1'lle Eléphant a été faible ces neuf derni¢res
saisons. En 1988/89, un seul navire standard de péche menait des
opérations de péche dans le secteur pendant 40% de la période. La
capture par unité d'effort la plus élevée €tait observée en janvier (en
moyenne, 7,7 tonnes par heure de chalutage), et la plus faible en
novembre (en moyenne, 3,5 tonnes par heure de chalutage). La stratégie
de péche dans le secteur de I'lle Eléphant suit le simple schéma suivant:
(i) les navires entrent dans la zone de 1'le proche du littoral (au nord de
11le Eléphant) et commencent a rechercher les concentrations péchables
de krill; (ii) ils exploitent ces concentrations en les suivant alors qu'elles
s'éloignent de I'ile a la dérive du fil de l'eau; (iii) les navires retournent a
la premiére zone de recherche lorsqu'ils ont perdu la trace des
concentrations par suite d'orages et d'autres facteurs, ou lorsque les
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concentrations se sont dispersées. La vitesse de la dérive des
concentrations de krill vers le nord-est, calculée a partir des
déplacements des navires, variait de 9,7 & 11,1 km/jour (de 11 a
13 cm/sec). Une analyse de la répartition des lieux de péche par période
de cinq jours a révélé que les secteurs d'opération de la flotte empiétait
sur une partie peu importante des secteurs d'alimentation des prédateurs
de krill. A partir de ces résultats, et compte tenu de la faible intensité de
la péche, il a ét€ déduit que la pécherie actuelle de krill n'affecte pas de
maniere significative les phoques et les oiseaux qui s'alimentent de krill.

PesoMme

B HacTosimellt pa6oTe aHaJUUPYWTCST MeJIKOMacliTabHble
JaHHBIE O COBETCKOMY ITPOMBICJY KPUJSI OKOJIO O-Ba dJyedaHT
(MMoapaiion 48.1) Mexay 59°- 62°m. u 53°-57°p.a. 3a nepuoj c
21Hos6ps 1988 r. mo 25 MapTa 1989 r. HecMoTpst Ha TO, UTO
obmuit BbisiIoB CCCP 3a BbIIEYNOMSIHYTHIHI CE30H JOCTUI
MakCHUMyMa, 3a TMocJeHHe  JIeBsITb  Ce30HOR  ofmas
HpOMBICJIOBasT HHTEHCUBHOCTh CCCP B palioHe o-Ba JdjedaHT
6bls1a  HUzkoM, B 1988/89 r. Jumb OJHO CTaHZapTHOe
IMPOMBICJIOBOE CYAHO paboTaJsio B 3TOM palioHe B TeueHue 407%
JlaHHoTro nepuoAa. HauBricmasi BesiMuuHa C3TY HabJojajach B
siHBape (7,7 TOHHBI 32 yac TpaJli€eHUsl B cpeAHeM), a HauMeHblast
- B Hosi6pe (3,5 TOHHBI 3a UyaC TpaJleHUsI B CpeaHEM).
IIpoMbiCc/IOBasl TaKTHKa CBOJAMUTCSI K cJeaywmed MpocTon
cxeMe: (i) cyZla BXOASIT B NPUBPEXHYI0 30HY (K CEBEPY OT O-Ba
dsedaHT) U HaAUMHAKT pas3blCKUBATh KOHUEHTpalWH KpUJas; (i)
3TU KOHLEHTpaluuu o6/1aBJAMBAIOTCS MO NMyTH UX Apeida oT
OCTPOBAa; U (jiii) cyAa BO3BpalalTCst B paffOH NepBOHAUAJBHOIO
MOUCKA KOTr'Zja KOHIEHTPALUH TEPSITCS B Pe3yJ/IbTaTe NITOPMOR
U npouux ¢akTopoB, CKOpPOCTb CEBEPOBOCTOUHOIO Apeida
KOHLEHTPpALUNA KPUJS], BBIUNCJIEHHAS IO NepeMeENeHUI0 Cy OB,
cocTaBuJa 9,7 - 11,1 xM/aeHb (11 - 13 cM/cekyHAY). AHaJu3
MECTOIONOXEHUS] MPOMBICJOBBIX YUACTKOB MO NSITUAHEBHBIM
nepuoJiaM ykKasaJ Ha UaCTUUHOE COBMNaJeHUE He3HAUUTEbHOMN
YacTH Har'yJIbHbIX apeaJioB MUTAIUXC KPUJEM XUBOTHBIX U
palioHOB BeAeHUs Npombicsa, B CBsA3M € 3THM M NPUHSIB BO
BHUMaHHE HHU3KYK HHTEHCHBHOCTb MPOMbICJA, Mbl NPUIIJU K
3aKJIIOUEHUI0, UTO IIPOMBICEJ KPHJsI B HacTosillee BPeEMsl He
OKa3bIBA€T 3HAUUTEJJbHOI'O BJIMSIHUS Ha IUTAMWXCS KpUJIEM
TOJEeHeW U MTULL,

Resumen

Este documento analiza los datos de microescala obtenidos durante el
periodo del 21 de noviembre de 1988 al 25 de marzo de 1989 de la
pesqueria de kril soviética, realizada a la altura de la isla Elefante
(Subdrea 48.1) entre 59° a 62°S y 53° a 57°W. Aunque la captura total
de la URSS alcanz6 un maximo durante esta temporada, la intensidad de
pesca total de este pais alrededor de la isla Elefante en las Gltimas nueve
temporadas ha sido baja. En 1988/89 sélo un buque pesquero estdndar
faend en esta zona durante el 40% de este periodo. En enero se registr6
la captura por unidad de esfuerzo mds alta (un promedio de
7.7 toneladas por hora de arrastre), y en noviembre la mds baja (un
promedio de 3.5 toneladas por hora de arrastre). Las tdcticas pesqueras



en la zona de la isla Elefante se cifien al siguiente régimen: (i) los
buques entran a la zona costera de la isla (al norte de la isla Elefante) e
inician la bisqueda de concentaciones de kril; (ii) comienzan la pesca de
estas concentraciones, y se desplazan juntamente con éstas, alejandose
de la isla ayudados por la corriente; y (iii) regresan a la posicién (i)
cuando las concentraciones se dispersan o se pierden debido a las
tormentas u otros factores. La velocidad del desplazamiento noreste de
las concentraciones, calculada segiin la nueva posicién del buque,
fluctud entre 9.7 a 11.1 km/dfa (11 a 13 cm/seg). El andlisis de la
asignacion de los caladeros de pesca por periodos de cinco dias
demostré que las zonas en que faena la flota coincide solo en una
pequefia parte de las zonas de alimentacién de los animales krilografos.
Basado en esto, y tomando en cuenta la baja intensidad de pesca, se
concluyé que la pesqueria actual de kril no afecta significativamente a
las aves y focas que se alimentan de éste.

1. INTRODUCTION

One of the tasks of the Working Group on Krill (WG-Krill) is to analyse the operation of
the krill fishery, including catch size and fishing area locations. The results of such analyses are
important in developing measures for managing the krill fishery within the framework of the
Convention on the Conservation of Antarctic Marine Living Resources (CCAMLR). The
information obtained may be useful for stock identification, studying krill drift in fishing areas,
and assessing the potential effect of the krill fishery on other ecosystem components (Marin et
al., 1991). Such information also provides a better understanding of strategies employed in the
krill fishery by various nations. This document presents the preliminary results of an analysis
of Soviet fishing fleet’s activities around Elephant Island (Subarea 48.1) in the 1988/89 season.
An attempt was made to interpret available data in relation to fishing regimes, krill flux from
Elephant Island to the South Orkney Islands, and the potential effect of the fishery on
krill-dependent predators in the Elephant Island area.

2. MATERIAL AND METHODS

The source information was obtained from commercial vessels (Komarevtsev, 1989) and
vessels’ log books (where available).

The following data were extracted from this information and stored as a computer
database:

date, time and haul duration;
coordinates at start of haul;
vessel course and towing speed;
haul depth; and

catch per haul.

* & o o o

At present the database consists of information on 1 200 hauls. This constitutes some
70 to 90% of the total number of hauls made by the Soviet fleet in the area during the 1988/89
fishing season (Komarevtsev, pers. comm.).

Fishing activity was analysed using methods developed in AtlantNIRO (Kadylnikov,

1985). The BMRT vessel of the Grumant class with a 78/420 m trawl was taken to be the
standard fishing unit. It yielded the highest total catch of all vessels engaged in the fishery.
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Calculations and mapping of fishing areas were made with an EC-1046 computer, using
the STARTOP and STARTK programs developed by AtlantNIRO.

The starting co-ordinates of each haul were shown on the maps attached (Figures 1 to 8).

3. RESULTS

Summary results of the Soviet krill fishery in the Elephant Island area (Subarea 48.1) in
1988/89 are given in Table 1.

The information in Table 7 demonstrates that the krill fishery was variable in terms of the
number of vessels operating and their fishing efficiency. Over 40% of the time the average
number of vessels fishing was one to two (standard fishing units) with a maximum of seven
vessels during one five-day period.

Catch-per-day fished and catch-per-hour of fishing by a standard vessel by month were
highest in January 1989. The number of fishing hours-per-day was about 12 hours, while in
other months it was close to 15 hours. In February/March catch-per-day fished decreased from
85-90 tonnes to 50 tonnes. This may have been due to vessels moving to other areas where the
fleet’s catching efficiency increased considerably.

The locations of fishing grounds from November 1988 to March 1989 are shown in
Figures 1 to 5.

In November 1988, the fishery was concentrated within one small area northeast of
Elephant Island between 60°-60°30’S and 54°-55°W.

In December 1988, krill was targetted in a larger area within the broad zone from
Elephant Island to 59°S.

In January 1989, vessels worked in three main areas. The first and most remote area to
the northeast of Elephant Island between 59°45°-60°15’S and 53°-54°15’W, the second one to
the north of Seal Island between 60°-60°30°S and 55°-56°00’W and the third one located to the
west of Elephant Island in the area between 61°-61°30°S and 56°-57°W.

In February and March 1989 the fishery was carried out mainly in one area to the north
of Seal Island, almost in the same area as in January 1989. Compared with February, in March
the fishing area extended further east to 54°30°W.

Figures 6a to 6f show the locations of fishing grounds by five-day period in December
1988 and January and February 1989 (i.e., in months critical for the breeding populations of
penguins and seals).

During the first five days of December 1988 (Figure 6a) the area 60° to 61°S was the
main fishing ground, moreover most hauls were carried out in the small “patch” northeast of
Elephant Island between 60°-60°15’ and 54°10°-54°45°W.

After the second five-day period, the fleet gradually moved northeast (Figures 6b
and 6¢). In the fourth five-day period vessels operated at a considerable distance from Elephant
Island in the northeast corner of the area (Figure 6d) and then moved south. In the last five-day
period of December most vessels worked in two groups, and in the area far from Elephant
Island, 59°30°-60°30’S and 53°-54°W (Figure 6f).

Early in January 1989 some vessels moved closer to Elephant Island and operated in two

fishing grounds (Figures 7a to 7f). The first one, fished throughout the month, was located to
the north of Seal Island between 60°30°-61°S and 55°-56°W. The second one was to the west
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of Elephant Island between 61°-61°30°S and 56°-57°W, where vessels fished only during the
second five-day period. The remote area northeast of Elephant Island (53°-54°30’S and
59°30’-60°30’W) was the main fishing ground in the first half of January 1989.

In the next five-day period vessels started to leave the study area one by one and in the
last ten days of January 1989 fishing in the area had ceased (Figure 7f).

Early in February 1989, krill fishing in the study area resumed and was carried out at
low fishing effort within the coastal zone between 60°45°-61°S and 55°10°-55°45’W. Fishing
then ceased until early in the fifth five-day period (Figures 8a to 8c). When the fishery resumed
in the fifth five-day period, this area became the major fishing ground until the end of February
1989 (Figures 8d and 8e).

4, DISCUSSION

The data presented reveal significant instability in the location of fishing grounds within
the study area over the period concerned, particularly in December 1988 and January 1989.
Some regularities were noted, however, such as the existence of two general directions of vessel
movement relocation during the season: to the northeast of Elephant Island and from the east
and northeast towards the island.

The first one was most apparent in December 1988 (Figures 6a to 6d) and was probably
related to the direction of the krill flux. The direction of krill flux follows the current direction
in the area.

Relocation of vessels in the opposite direction towards Elephant Island was most evident
in the first five days of January and February 1989 (Figures 7a and 8a). It is unlikely that
movement in this direction is related to krill migrations because krill, in this case, should move
upstream. It is more probable that the relocation of fishing vessels had resulted from searching
for previously known locations of krill concentrations.

Fishing strategy in the Elephant Island areas conforms to the following pattern:
(i)  vessels enter the Elephant Island area and start searching for krill concentrations;

(i) fishing is targetted on these concentrations and vessels follow these concentrations
as they drift from the island; and

(iii) if the targetted concentrations are lost due to storm or other circumstances, vessels
return to the area where krill concentrations were initially found.

This strategy has been commonly used by Soviet vessels operating in Statistical Area 48.
As arule, early in the season (November) one or two vessels enter the Elephant Island area and
start searching for krill concentrations.

Assuming that the relocation of fishing vessels to the northeast of Elephant Island
follows the drift of krill concentrations, it is possible to calculate the velocity of the latter. Krill
aggregations drifted northeast for about 105 to 120 n miles (194 to 222 km) from 1 to
20 December 1988 (Figures 6a to 6d). Thus, the average krill drift velocity would be from
9.7 to 11.1 km/day or 11 to 13 cm/sec. The value obtained is within the range determined by
WG-Krill in 1991 (SC-CAMLR, 1991 - Annex 5, Table 1).

Although the Soviet catch from Subarea 48.1 during the season discussed was the

highest one for the last nine seasons and amounted to 20.9 thousand tonnes (CCAMLR, 1991 -
Table 7.2; SC-CAMLR, 1991), fishery intensity was low. Data in Table 1 show that during the
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period critical for the survival of krill-dependent predators from December to March
(SC-CAMLR, 1990 - Annex 4, Table 3), fishing effort never exceeded 1.0 vessel/day, i.e. only
one vessel had permanently worked in the area from 16 January to 20 February.

Comparison of the distribution of fishing grounds with the location of krill predator
foraging zones (during the periods when fishing effort exceeds 1.0 vessel/day*) showed that
they do overlap, although not always entirely. Thus, in the second half of December, the Soviet
krill fishery moved out of the 50 km foraging zone. The vessels worked only in the
northeastern part of the 100 km zone (Figure 6). During the first half of January the majority of
vessels also operated in the northeastern part of the 100 km zone, while in the 50 km zone they
were dispersed and only sometimes (the second five-day period of January) covered up to
one-third of the area (Figure 7b). The highest density of vessels within the 50 km zone was
observed from the end of February (Figures 8d and 8¢). However, the fishing effort applied in
the 50 km zone off Elephant Island was within the range of 13.7 to 25.1 vessel/days per five-day
period at the end of February to March 1989. Such a level of fishing effort would hardly have
any impact on predator populations.

According to the latest calculation the amount of krill caught in the nearshore zone of
Subarea 48.1 at the current rate is comparable with the total amount of krill consumed by
predators inhabiting the area. However, at present there is no evidence of the fishery having a
negative impact on the populations of krill-eating birds and seals as krill biomass is sufficiently
high in the area (Agnew, 1991).

The survey of fishing ground locations and fishing intensity supports the assumption
that krill predators always have a sufficient amount of krill for feeding outside commercial
fishing grounds.
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Table 1:  Summary of Soviet commercial krill fishery in the Elephant Island area in 198 8/89
(standard vessel - BMRT Grumant).

Period Total Number of Days  Catch-per-Day  Catch-per-Hour
Catch Fished Fished Trawling
(tonnes) (tonnes) (tonnes/hour)
1988:
21 to 25 November 333 6.6 50.4 3.60
26 to 30 November 1636 29.4 55.6 3.50
Total for November 1969 36.2 54.4 3.50
1 to 5 December 1548 18.9 81.9 4.67
6 to 12 December 764 7.5 101.9 5.30
11 to 15 December 608 53 83.3 4.85
16 to 20 December 1537 20.0 76.9 5.40
21 to 25 December 1091 12.2 89.4 5.55
26 to 31 December 1874 16.6 1129 9.01
Total for December 7422 90.1 82.4 5.70
1989:
1 to 5 January 2900 38.5 75.3 4.74
6 to 10 January 1707 20.9 81.7 6.41
11 to 15 January 664 7.4 89.7 7.45
16 to 20 January 368 1.5 245.3 22.30
21 to 25 January 158 1.0 158.0 15.50
26 to 31 January 209 1.0 209.0 15.40
Total for January 6006 66.4 90.5 7.74
1 to 5 February 310 35 88.6 5.10
6 to 10 February 598 39 153.3 6.54
11 to 15 February - - - -
16 to 20 February 84 1.0 84.0 15.24
21 to 25 February 1935 229 84.5 5.56
26 to 28 February 1244 15.1 82.4 5.28
Total for February 4171 48.2 86.5 5.63
1 to 5 March 1658 25.1 66.1 391
6 to 10 March 2 346 24.6 95.4 6.14
11 to 15 March 1726 19.0 90.8 5.28
16 to 20 March 965 13.7 70.4 5.40
21 to 25 March 706 14.0 50.4 3.95
Total for March 7 401 95.1 77.8 5.07
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Figure 2: Krill fishery location from 1 to 31 December 1988.
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Figure 3:
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Figure 6a: Kiill fishery location by five-day periods from 1 to 5 December 1988.
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Figure 6b: Kiill fishery location by five-day period from 6 to 10 December 1988.
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Figure 6¢c: Kiill fishery location by five-day period from 11 to 15 December 1988.
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Figure 6d: Krill fishery location by five-day period from 16 to 20 December 1988.
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Figure 6e: Krill fishery location by five-day period from 21 to 25 December 1988.
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Figure 6f: Kiill fishery location by five-day period from 26 to 31 December 1988.
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Figure 7a: Kiill fishery location by five-day period from 1 to 5 January 1989.
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Figure 7b: Krill fishery location by five-day period from 6 to 10 January 1989.
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Figure 7c: Krill fishery location by five-day period from 11 to 15 January 1989.
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Figure 7d: Krill fishery location by five-day period from 16 to 20 January 1989.
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Figure 7e: Krill fishery location by five-day period from 21 to 25 January 1989.
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Figure 7f: Krill fishery location by five-day period from 26 to 31 January 1989.
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Figure 8a: Krill fishery location by five-day period from 1 to 5 February 1989.
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Figure 8b: Krill fishery location by five-day period from 6 to 10 February 1989.
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Figure 8c: Kiill fishery location by five-day period from 16 to 20 February 1989.
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Figure 8d: Krill fishery location by five-day period from 21 to 25 February 1989.
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Figure 8¢: Kiill fishery location by five-day period from 26 to 28 February 1989.
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