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Abstract

A declining trend observed in the abundance of Notothenia rossii
marmorata and Notothenia gibberifrons in fjords in two sites in the
South Shetland Islands (Subarea 48.1), is analyzed by a nested ANOVA
and demonstrated as significant. The material for the current study was
obtained with trammel nets at Potter Cove, King George/25 de
Mayo L, over a period of eight years from 1983 to 1990 and in waters
around Half-Moon 1., Moon Bay, in 1989. The analysis was based on
the proportion of catches of the abovementioned species in relation to
Notothenia neglecta, a species with similar ecological habits in the
fjords. Since sampling by this method did not utilize a consistent
amount of effort between years, the analysis made use of standardized
catch data by expressing the catches of N. rossii and N. gibberifrons in
proportion to the catches of N. neglecta. A similar declining trend had
been reported in the 1960s and 1970s for neighbouring sites in the
South Shetland Islands. This phenomenon might be explained as a
consequence of the depletion of the stocks due to commercial
exploitation in the area in the early 1980s.

Résumé

La tendance au déclin observée dans l'abondance des especes
Notothenia rossii marmorata et Notothenia gibberifrons dans les fjords
de deux sites des iles Shetland du Sud, fait I'objet d'une analyse par
emboitements ANOVA et se révele significative. Le matériel étudié a été
obtenu par filets trémails a Potter Cove, 1le du Roi George/25 de Mayo,
sur une période de huit ans, entre 1983 et 1990 et dans les eaux
entourant I'ile Half-Moon, baie Moon, en 1989. L'analyse était basée
sur la proportion de captures des espéces mentionnées par rapport a
Notothenia neglecta, une espéce aux habitudes écologiques similaires
dans les fjords. L'échantillonnage par cette méthode ne nécessitant pas
une valeur constante d'effort entre années, l'analyse a utilisé des
données de capture standardisées en exprimant les captures de N. rossii
et de N. gibberifrons proportionnellement aux captures de N. neglecta.
Une pareille tendance a la baisse a déja ét€ signalée dans les années 60
et 70, en des sites proches, dans les iles Shetland du Sud. Le présent
phénomene peut €tre expliqué comme €tant une conséquence du déclin
des stocks dii a I'exploitation commerciale dans cette région depuis le
début des années 80.
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PesoMe

HocpeAacTBOM rHEe3/10BOT"0O aHaJIU3a (ANOVA) 6bla
NMpoaHaJU3MpoBaHa W, B WTOre, NpH3HaHa 3HAUUTEJbHOWN
TEHAEHL M K COKpalleHUI0 UMCJIEHHOCTH (UOPAOBON phIGHI
BUAoB Notothenia rossii marmorata v Notothenia gibberifrons na
ABYX yuacTKax B ‘pafioHe IOxHbix IleTJJaHACKUX OCTPOBOB
(Toapaiion 48.1). HcnoJsb3oBaHHBIE B HacTosieM
HCCJEAOBaHUU  JAaHHble 6blJIM  MOJyYE€Hbl C IOMOIIbIO
MHOI'oCTE€HHBIX ceTelt B 6yxTe IloTTep-Koyer ocTpoBa KHHI-
AXOpAX Ha NPOTsSIXKeHUH BOCBMU JeT ¢ 1983 no 1990 rr. U B
BoZAaX BOKpYr ocTtpoBa Xa¢g-MyH B 3ajauBe MyH-Beit B 1989 1.
AHa/u3 6blJ1 OCHOBaH Ha MPOLEHTHOM OTHOMEHUH YJIOBOR
BbIIIEYIOMSIHY ThIX BUZOB K yJioBaM Buzaa Notothenia neglecta,
obJafaplero CXOAHBIMU 3KOJIOIMUeCKHUMHU
XapakTepucTukamu, IIockoJIbKYy @pU TakoM c6ope mnpo6
TIPOMBICJIOBOE yCHJIME U3MEHSIETCSI U3 roJa B o, NpH aHaJ/u3e
HCIOJIb30BAJIMCh CTAaHAAPTHU3UPOBAaHHbIE JaHHbIE MO YJIOBaM,
BbIpaXX€HHbIE KaK NPOLEHTHOE OTHOomeHHe yJaoBOB N. rossii 1
N. gibberifrons x ynoBaMm N. neglecta. B 1960-x u  1970-x rozax
6b1IM  MOJIyueHbl CBeJeHHs] O CYHECTBOBaHUU MNOJAOGHBIX
TEHAEHL U K COKpPalleHUI0 3al1aCOB Ha 6/IM3JIeXalUX YyUacTKax
I0xHBIX MlleT/1aHACKUX OCTPOBOB, IIpUUHHON JaHHOI'O SIBJEHUS
B 3TOM palioHe MoXeT O6bIThb HCTOWEeHHEe 3TUX 3allacoB B
pe3y/bTaTeé KOMMEPUECKOro TIpoMbicaa B Haudajae 1980-x
ro/IOB,

Resumen

Se ha utilizado el ANOVA anidado para analizar la disminucién
observada en la abundancia de Notothenia rossii marmorata y
Notothenia gibberifrons en fiordos situados en dos zonas distintas de
las islas Shetland del Sur (Subdrea 48.1), concluyéndose que esta
disminucién es muy marcada. El material de estudio fue recogido
mediante redes de trasmallo en Caleta Potter, isla Rey Jorge/25 de
Mayo, durante un periodo de ocho afios, de 1983 a 1990 y en las aguas
que circundan la isla Media Luna, Bahia Luna, en 1989. El andlisis
consistié en una comparacién de las capturas de las especies
mencionadas anteriormente, y Notothenia neglecta, especie de hdbitos
ecolégicos similares en los fiordos. Debido a la diferencia anual que
existe en el esfuerzo pesquero empleado en la toma de muestras por este
método, el andlisis utiliz6 datos estdndar de capturas y los expresé
como proporcién de capturas de N.rossi y N. gibberifrons, en
relacién a N. neglecta. Una disminucién similar se observé en las
décadas de los afios 60 y 70, en localidades cercanas, en las islas
Shetland del Sur. Este fendmeno puede ser interpretado como una
consecuencia de la merma en las poblaciones debido a la explotacion
comercial en el 4rea a principios de los afios 80.




1. INTRODUCTION

At the Eighth Meeting of the Scientific Committee the Chilean Delegation reported a
recent decline in the abundance of Notothenia rossii marmorata and Notothenia gibberifrons
caught in fjords of South Bay, Doumer I., Palmer Archipelago. Since the implementation by
the Instituto Antdrtico Argentino of routine sampling of fish a similar situation has been
observed in neighbouring sites in the South Shetland Islands: Potter Cove (Jubany Station),
King George/25 de Mayo 1. and Moon Bay (Cdmara Station), Livingston 1.

This paper presents an analysis on the abundances of fjord N. rossii marmorata and
N. gibberifrons in relation to the abundance of Notothenia neglecta, a species with similar
ecological habits. Comparisons with earlier data taken from the literature, are also made.

2. METHODS

Samples were obtained using trammel nets (length 25, 35 and 50m; width 1.5m; mesh
2.5cm) at Potter Cove from 1983 to 1990 and in waters around Half Moon 1. (Moon Bay,
Livingston L) in 1989 (Figure 1. A). At Potter Cove, the net was always located in the same
site (Figure 1. B) at depths from 5 to 50m. The same procedure was followed at Moon Bay,
covering a depth range from 5 to 35m.

Since sampling was not aimed at monitoring the abundance of fjord-fish, fishing effort
was not controlled, with the result that various yields were obtained per haul (Figure 2). Potter
Cove data from 1990 were obtained as part of an ecological study requiring continuous
sampling with a limited fishing period for each net. All sampled fish were used for other
studies (Barrera-Oro, 1989; Casaux et al., 1990; Barrera-Oro and Casaux, 1990) where
anorphometric and meristic data, sex, maturity stages, ages and stomach contents were

etermined.

In order to have a measure of abundance of N. rossii marmorata and N. gibberifrons
standardized for all samples, the proportion of these spemes in relation to N. neglecta was
calculated as follows:

. Nb
Proportion(b) = N7 Nb (1)

where Nb is the number of specimens of the species considered (N. rossii marmorata or
N. gibberifrons), and
Nn is the number of specimens of N. neglecta.

Differences between years have been tested with a nested ANOVA design (Table 1A)
using the arcsin of the square root transformation, which is recommended for the analysis of
proportions (Sokal and Rohlf, 1981). Data from Half Moon 1. obtained in 1989 are presented
in Table 1B.

As the trammel net is a passive sampling device, catches depend on fish activity. Our
assumption is that changes in population sizes will be reflected in proportional changes in
catches.

Trammel nets of different length and different sampling periods were used in the study.
Nevertheless, as the location of nets was kept constant, the same fraction of the population was
sampled over the years. The resultant increase in variance was dealt with by the nesting
observations. It forms part of the error term. As variations between hauls are considered as
replicates within months, the sum of squares due to the possible changes in fishing gears and
sampling periods are used for the comparison of the higher levels. Thus, the effect will be a
decrease in the power of the test.
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3. RESULTS AND DISCUSSION

As expected, all N. rossii marmorata specimens collected were juvenile.
N. gibberifrons individuals were mainly juvenile, with a limited number of adults. This catch
composition, found at a water depth of 5 to 50 m, is in agreement with the known pattern of
depth distribution of N. gibberifrons.

Figure 3 shows the yearly total catches of N. rossii marmorata and N. gibberifrons at
Potter Cove, expressed as proportions (Equation 1). An overall declining trend is evident for
both species, and its significance is demonstrated by the ANOVA results (Table 2).

Published information on fjord-fish taken at similar depths in sites close to Potter Cove
and Moon Bay contain data on accumulated catches for non-comparable periods. To make
these data comparable with ours, we calculated from them the proportion of catches of N. rossii
marmorata and N. gibberifrons in relation to N. neglecta, with the following results: 0.12
N. rossii marmorata and 0.044 N. gibberifrons in summer 1965/66 at Moon Bay (Bellisio,
1967); 0.38 N. rossii marmorata in December 1969 at Fildes Bay, King George I. and 0.48
N. rossii marmorata in January 1971 at Discovery Bay, Greenwich I. (Moreno and
Bahamonde, 1975); 0.43 N. rossii marmorata in summer 1979/80 at Admiralty Bay, King
George 1. (Linkovski et al., 1983).

It should be noted that data from Fildes Bay and Discovery Bay were obtained by hook
and line gears, while at Admiralty Bay gill nets were used. For Half Moon 1., combined
catches of hook and line gears and trammel nets were reported.

Although this information is not fully comparable in significance tests, it is clear that
before 1980 the proportion of N. rossii marmorata was well above the starting point of our
series at Potter Cove (1983). Around Half Moon 1., the proportion of N. rossii marmorata
obtained by Bellisio (1967) in 1965/66 is three times greater than in 1989 (0.038). In this year,
there was not a single capture of N. gibberifrons, while a proportion of 0.044 was obtained for
this species in 1965/66.

The data series obtained at Potter Cove seems to start after the onset of a declining trend
(Figure 2). In this area the abundances of N. rossii marmorata and N. gibberifrons attained a
minimum during 1985/86. The six to seven years preceding this were characterized by
commercial catches in the Antarctic Peninsula, Subarea 48.1 (Kock, 1986; Nast et.al., 1988;
Tiedtke and Kock, 1989). This decline was demonstrated as highly significant (P<0.001).
Considering that N. neglecta has been not commercially exploited it is reasonable to attribute the
recent low abundances of juvenile N. rossii marmorata and N. gibberifrons to the depletion of
the stocks in the area. If so, the phenomenon should affect a wide geographical region, a fact
confirmed by the Chilean Delegation's comment on South Bay.

This decrease, implies that in future years recruitment to the commercial fisheries will be
low, and recovery to levels close to maximum sustainable yield (MSY) might well take more
than two or three decades.
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Table 1:

Summary of specimens of each species caught at A) Potter Cove and B) Moon Bay.

A)
Number of Specimens Caught in Each Replicate
I(;::IIS (rl;xe(;letlhi) lliggigz;f N. neglecta N. rossii N. gibberifrons
1983 April 7 2,12,16,15 4,6,9,5,0 Not recorded
2,14 0,3
May 9 6,5,11,3,6 7,3,2,8,0
6,5,2, 0,3,2,6
June 3 13,17,32 4,22
October 1 39 2
November 3 26,2,0 1,16,2
1984 January 5 ?g,l 1,18,15 16,4,4,5,5
February 2 3,12 1,2
March 2 26,31 13,15
April 6 10,36,5,24 2,5,2,5,2
5,19 1
October 2 21,20 11,10
November 2 10,25 1,3
December 3 28,16,25 11,4,6
1985 April 5 5,11,8,14,24 0,1,3,7,3 1,8,16,1,3
May 5 10,14,28,7 0,6,3,4,2 11,13,3,15
31 13
August 3 56,8,25 4,0,1 2,14,0
September 3 41,15,21 0,0,2 3,0,13
October 1 9 0 1
1986 February 3 27,20,8 9,2,2 3,4,1
March 4 16,40,34,27 0,0,3,2 1,14,1,2
April 6 34,29,27,33 0,2,1,0,0,1 1,4,0,3,0,1
32,11
May 2 28,25 4,0 2,0
December 5 37,14,11,29 4,0,1,0,3 1,0,0,0,0

20
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Table 1A) (continued)

Level 1

Level 2

Number of

Number of Specimens Caught in Each Replicate

(years) (months) | Replicates N. neglecta N. rossii N. gibberifrons
1987 January 2 35,12 2,2 0,0

February 3 6,17,22 1,1,0 0,0,0

March 3 23,37,18 0,0,0 0,0,0

April 4 27,33,48,31 0,0,2,0 1,0,1,1

May 2 12,26 1,3 0,0

November 1 70 6 0

December 4 2,26,21,44 0,0,2,1 0,0,0,0
1988 January 3 18,51,13 1,1,0 0,0,0

October 2 7,48 6,0 0,2

November 2 21,9 4,0 0,0

December 2 23,33 0,0 0,0
1990 January 10 26,5,25,16,7 0,0,1,0,0 0,0,1,0,0

9,2,7,21,5 0,0,1,1,0 0,0,0,2,0
B)
Number of Specimens Caught in Each Replicate

Year Month ll\ilég}})czrt;f N. neglecta N. rossii N. gibberifrons
1989 January 2 57,52 2,1 0,0

February 1 95 5 0
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Table 2:

a) N. rossii marmorata

ANOVA of proportions of N. gibberifrons and N. rossii marmorata using the arcsin
of square root transformation.

Source DF Sum of Mean Square F Probability | Percentage
(Level) Squares of Variance
Years 6 | 11908.306 1984.718 8.7007 0.00003 34.4055
Months 27 6158.961 228.110 1.2654 0.20592 5.0655
(Error) 86 | 15503.397 180.272 60.5291
b) N. gibberifrons
Source DF Sum of Mean Square F Probability | Percentage
(Level) Squares of Variance
Years 4 8458.203 2114.551 15.3911 0.00002 54.0275
Months 17 2335.601 137.388 1.3514 0.19897 4.8200
(Error) 53 5388.212 101.664 41.1525
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Figure 1: Location of sampling sites: (A) Moon Bay, (B) Potter Cove.
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