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PRELIMINARY RESULTS OF INVESTIGATIONS OF THE FEDERAI, REPUBLIC OF GERMANY ON
NOTOTHENTA ROSSIT MARMORATA (FISCHER, 1885) IN JANUARY/FEBRUARY 1985

Abstract

A bottom trawl survey carried cut by FRV "Walther
Herwig” in Jamuary/February 1985 was used to collect
further basic data needed for stock assessment purposes,
to aasess the actual aslze of Notothenla rossii around
South Georglia and Elephant Island and the extent to
which the measures adopted by CCAMLE to rebulld the
stock around South Georgila might be successful.

Although reported catches in recent years have been low,
N. roseli around South Géorgia is still largely affected
by the fishery. Stock size is probably still less than
10% of the pristine stock. Mean length in the catches
has only slightly increased since 1981/827 and is srill
close to length at sexual maturity. The major part of
the population consisted of age classes ¥V - VIII. It
seems doubtful if the conservation measures adopted in
1984 will really help tc rebuild the atock around South
Georgla.

RESULTATE PRELIMINAIRES DES ETUDES DE LA REPUBLIQUE FEDERALE D'ALLEMAGNE
SUR NOTOTHENIA ROSSII MARMORATA ( FISCHER, 1885) EN JANVIER/FEVRIER 1985

Récume

Une étude par chalut de fond menée par le navire de pé&che

et de recherche "Walther Herwig™ en janvier/février 1985

& permis de relever de nouvelles données de baze i des fins
d'¢valuation de stock, pour permettre l'dvaluation de la
taille de Notothenia roesii autour de la Géorgie du sud

et de 1'Tle Eléphant. Le but était aussi d'évalucr le succes
¢ventusl des mesurcs adoptées par la CCAMLR pour reconstruire
le stock autour de la Géorgie du Sud. Bien que les prises
déclarées ces dernidres années alent &té& faibles, N. rossii
autour de la Géorgie du sud est encore grandement touché

par la péche. Sa biomassc est probablement encore inférieure
a 10% du stock originel. La longueur moyenne des prises n'a
que légérement augmenté depuis 19831/B2 et est encore proche
de la lengueur 3 la maturité sexuvelle. Ta majeure partis
de la population comprenait les classes d'Age V - VIII.

Il semble peu probable que les mesures de conservation
adopt&es en 1984 permettront effectivement de reconstruire
le stock autour de la Géorgie du Sud.
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[IPEOBAPHTEIIRHEE PE3YIBTATH HCCIEOOBAHHA NOTOTHENIA ROSSII
MARMORATA (OHwep, 1385}, TPOBOINHUBIETOCHA B AHBAPE-OEBPAJNE
1985 r. OEINEPATHBHON PECIOVEIHKOA TEPMAHHH

Peanme

IposcouEmAACH B AHBape—despane 1985 r. ¢ HHC
"BankTep XepBHr" CbeMKa JOHHHWM TDPANOM HCIIONL-—
30BaNIack A cBopa OONONHHTENBHHX OCHOBHHX
OAHHHX, TpefiyeMeXx B LelAX OUSHKH Banacos,
uyTO6H CHpenesmTh QaKTHUECKHH paszMep 2amaca
Wotothenia rossii B patioHe o-BoB KHasa ['eop-
THA K DnedaBT, a Tax¥e CTEeNeHhL YCIemMHOCOTH
Mep, YTRepxmeHHHX AHTKOM oM c© Iennw BOCHon-—
HEeHHA 3anaca B palHoHe xHoi TeoprrH. XoTa oo-
JIYYeHHHE 3a MocJenHde rofb maHHEEe TOoBOPAT O
HHM3IKOM BHUIOBE, [NPOMHCEN BCE Me B SOARMON Me-—
pPe OKa3HBaeT EBIHAHHe Ha =2amnac N. rossii =
pafioHe IxHOR T'eopruM. BeposTHHNA pasMep 3anaca
BCe eme MeHbme 10% NMepBOHAYAJBHONWN BEIHYHHH,
Cpeagnaa mmHHEA ocobell B yroBax ¢ 1981/82 r.
YBENHYHJIACE TONBKD OYEHL HEBHATYHTENBHO H BCe
eme OJM3KA K IJHHEe [IpPH IIONOBO3PEJIOCTH. OCHOB-—
Had YacThk NONYJALHH COCTOHT KR I'OOOBHX XJIAacC—
cor V-VIII. [IpendcTaBJAASTCA COMHETEJNBHHM, YTQO=-
6H MepH 10 COoXpaHeHHW, YTBEDXKIOcHHHe B 1984 r.,
OelCTBEHTENBEHO OOMOIVIH BOCCTAROBHTL 3arac B
panoHe o-Ba kHaAa T'eQprHA.

RESULTADOS PRELIMINARES DE LAS INVESTIGACIONES DE LA REPUBLICA FEDERAL DE
ALEMANTA SOBRE NOTOTHENIA ROSSIT MARMOBRATA (FISCHER, 18R85) EN ENERQO/FEBRERO
DE 1985

Extracto

Se utilizd una inspeccidn de arrastre de fondo efectuada
por el FRV "Walther Herwig" en cnero/febrero de 1985
para recolectar mis dates bisicos necesarics para fines
de evaluacidn de reservas, para poder evaluar el tamafio
mismo de Notothenia rossil alrededor de Georxrgia del Sur
¥ de la Isla Elefante y para evaluar hasta gue punto
podrian tener &xito las medidas aprobadas por CCAMLR
para restablecer las reservas alrededor de Georgia del
Sur. A pesar de gue los informes de las capturas en

los vltimes afios las indican bajas, N. rossii alrededor
de Georgia del Sur, sigue siende afectada en gran parte
por la pesca. El tamailo de la reserva probablemente sigue
siendo mencs del 10% de la reserva coriginal. El largo




- 35 -

medio en lag capturas sélo ha aumentado lovemente

desde 1981/82 y migue aproximindoss a la talla de
madurez sexual. La mayor parte de la poblacidn
consistia de clases de edad V-VIII. Parece dudoso

gque las medidas de conservacidn aprobadas en 1984 ayuden
realments a reccnetruir la reszerva alrededor de Georgia
del Sur.
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1. InLroduclion

The Westantarctic subspecies of the marbled notothenia, Notothenia rossii,

marmoraka, is present around the islands of the Scotia arc (FREYTAG, 1980).
Before the onsct of large scale commercial exploitakion at the end of the
1960s Lhe species was probably one of the wmost abundant (if not the most
abundant) fish species around South Georgia: large near surface concentrations
had already becn noted by sealers in the early 19th (PANXTNG, 1833) and whalerg
in the early 20th centuries (LONMBERG, 1906). Dense concentralions occurring
repularly off Elephant Island had been reported in the cecurse of the AntLarc-
tic Expedition 1975/76 of the Feders]l Republic of Germany (KOCK, 1978). They
were prohahly commercially fished there in 1979/80 for the firsL timec, Skock
sizes around the South Orkney lslands and South Sandwich Tslands are obviously
much smaller. Concentralions were only reported from the shell east of laurie

Island in 300 - 400 m depth (ANON, 1984).

Preliminary stock assessments (BLOMASS, 1980; KOCK, DUIAMEL & IURFAU, 1985)
based on rather incomplete material up ko 1981/82 show Lhabt the populations
around South Georgia and off ¥lephant Island have been greatly affected by the
fishery and have obvicusly been reduced to a small fraction of their original

silzes,

In September 1984 during its annual meeting CCAMIR established the following
measures to help rebuild the spawning stocks arcund Soulh Georgia principally

Notothenia rossiiz

- Prohibition ol [ishing other than for scientilic purposes in waters within
12 nautical miles of South Georpia.

— Minimum mecsh sizes of 120 mm for dirccted fishing on Notothenia rossii.

A prohibition of any dirccted fishing on N. rossii for a number of years,
however, which would have bcen the most suitable oplion to restore the spaw-
ning stock, was not accepted. Fishing vessels are only requested Lo relrain
from directed fishing feor the species and Lo aveld its by-catch in directed

fishing for other specics in the 1984785 season.
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A boltom Lrawl survey carried out by FRV "Walther Herwig" in the Scotia arc
region in late January/Febrvary 1983 gave ug the opportunity to collect further
basic data needed for stock assessment purposes, to assess the actual state of
Lhe stocks aronnd South Georgia and Flephant Tsland and to indicate the extent
to which the measures adopted By CCAMLE Lo rebuild the stock around South
Georgia might be successlul. As parl ol the material collected off Elephant
Island is still under investigation this paper deals mainly with the South

Georgia stock.
2. Matcrial and methods

Before the survey Lthe area had been stratified into the three depth zones
50 - 150 m, 151 - 230 m and 251 - 500 m based on data in EVERSOY (1984)}.
The number of hauls was allotted in proportion of the area of each depth

stratum and weightad by the abundance from previous surveys.

Material was collecled [rom 73 hauls around South Georgia (28 January - 10
February) and 37 hauls off Elephant Island (2! - 28 tebruary)} using a 200' be-—

tom trawl with a small meshed liner of 20 mm (figs. 1,2),

Total length of the specimens was wmeasured to Lhe nearest cm below, total
weilght to Lhe nearest 50 z below, Maturity stages were deteormined according

to LVERSON's (1977) [ive point-scale. Age determination was carried out by
means of scales following methods and results of FREYTAG (1980). Fish =stock

biomass was estimated by the "swept area" method (see KOCK, 1985).

for estimating size at sexual maturity fish have been grouped in 2 cm groups

Total lengih and age versus proportion mature for each sex (L A_ .} scom

50 7RO
to conform the logistic equation

Lye —Garbl)

whoro p

estimated proportion cof wmature [ish

1

total length

coefficient

b = coefficient for the stecpness of the logistic curve

{ Ni & Sandeman , 1984)
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3. Resules

3.1 The catches

Around South Georgia calbches were mainly confined to the east and southeast
of the island where yields varied between 2 and 5100 kg/30 min. The best
catches were taken south ofl Cooper Island {(Stations 81, 83) with 1.4 and 5.1 t.

In other parts of the shelf only single specimens were caught (fip. 3).

Off Tlephant Island N. rossii concentraled west and north of the island where
catches from 1 to 1736 kp/30 min could be obtained. Only single specimens ware

found in other parts of the shelf.

3.2 Biomass eslimate

The biomass estimate (table 1) is considerably influenced by the patchy
distribution of the =specics in relation to the smwall number of hauls, alt-
hough it has been tried to reduce the variance by restratification of the sur—
veyed area according to the ohserved differcnces in abundance (KOCK, 1985a).
Even I the estimated stock size might nol be vervy accurate iL may indicate
the order of magniLude. Tt can thus be concluded thal the biomass of Lhe
offshure part of the population is still very low and only z small fraction of
the estimated pristine stock size of aboul 500,000 t (EVERSON, 1977). fvalu—

ation of the stock size off Dlephant Island has not been carried out yet,

3.3 Length composition

Around South Geuvrgia length varied from 34 to 73 cm. The bulk of specimens
measured 45 - 55 cm (Fig. 4). Mean length was 49.9 cm (wales: 50.2 cem, Fema-

les: 31.2 cm).

The length frequency distribution off Elephant Island differed considerably
from that of South Georgia: dindividuals of 40 — 50 cwm predominated (Fig,
4). Minimum length was 34 cm. No specimen larger than 38 cm had beecn obser—

ved. Mean length was 44.7 ecm (males: 44,1 cm, females: 45.3 CHlj.
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3.4 Length - weight relationship

Evaluation of the length - total weight relationship Wt = a LD was based on
the entire lenmgkh range sampled Lut the Tength range of 43 - 55 cm predominated

(Lig. 5). The equation

W = 0.014752 * 1, 2.9986

{n = 429, r = 0,96)
falls, however, within anticipated limits [rom other equations (KOCK, DUHAME],
& HUREAU, 1985, tab. 3).

3.5 Age composition

Results of age determination were similar to thosc ol FREYTAG {1980) and
BURCTIKTT (1583) (sec KOCK, DUHAMKL & IIURLCAU, 1985, tab, 14). Mecan length at age
and mean weight at age is sel out in table 2. Age classes IV — XIIT werc
present in the stock, Age groups V - VIII, however, predominated ( table3),

Due to the lack of data from age classes 0 - IIT (IV) and those older than IX,

data were not fitted to a growth curve,

3.6 Length and ape at sexual maturity (L ,i )
50 50
Lengths at sexual maturity for South Georgia and Flephant Island and age

at sexnal maturity for South Georgia are set out in tahle 4,

Data base for Lhe estimation ol [50 tfor males from South Georgia and females
from Elephant Island was small ([ig. 6~8). Values in table &4 arc approxima-

tions and. thus given a brackets, Length at sexual maturity in our material was
smaller than that estimated by SCHERBICH (1976) in the first years of commer—
cial exploitation. Our data arc close to those reported by DUHAMEL {1982) for-

the Kerguelen subspecics Notothenia rossii rossii.

Maturity in males is reached at a smaller size and about one year earlier

than in females.
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3.7 Recruitment to the offshore stock

The largest specimens in the inshore (= [jord) stock ohserved by BURCIHETT
(1983) were about 44 cm long, the bulk, however, measured less than 40 cm. Re—
cruitment to the offshore pavt of the population siarts at about 35‘Em although
few individuals less than 40 cm are caught {fiz. 4). Duc to the lack of quan_
Litative information on recruitment from hoth parts of the population im
the B84/83 scason lr = 4] cm may he taken as reasonable approximation for further
analyses. Most of the specimens are then about 5 years old {table 3). Age class
VI seems ta be the first fully {more than 95 %) recruited age class, Age

at recrultment t may thus be in the order of about 5 years.
i

4, Discussion

From our results it iz obvious that N. rossii around Seuth GGeorgia is still
largely affccted by Lhe [ishery alrhough toported catches in recent years
(1980/81 - 1982/83) have been low (KOCK, DUFAMFL & HURKAU, 1985, Lable 30):

a. Stock size is probably still less than 19 % of the pristine steck estimated

by EVERSON (1977)

b. Mean lenglth In the catches has only slightly increased {by about 2 cm)

since 1981/82 and is still close to lensth at sexual maturity

¢. As in 1981/82 the major part of the population conseisted of age clazses
V - VITI (on the premises that age determinations by SLOSARCZYE et Al
1884 and ours are comparable). This may indicate Lhat the stock has changed

little within a 3 years period even under low fishing pressurc

d. Ttis not know Lfthe decrease in length at sexual maturity might be a response
of the species to the heavy dopletion of the stock or if it night bec merely
an artefact in Lhe determination of waturity stages by different authors

or from the different amount of material investigated,

It seems doubtful if the conservation measures set in force by CCAMIR from

September 1985 onwards will really help to rebuild the stock of N. rossii,
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Feeding grounds and spawning grounds, as far as they are known are mostly
located ocutside 12 nautical miles of the island, so little effect can be
expected from that measure. An increase of minimum mesh size to 120 mm may
increase size at first caplure. The 50 % retention length of 160 wn mesh size,
however, is prohably in thc order of 43 - 46 cm (see ANON., 1884, p. 30), IL
can thus be assumed that a codend of 120 mm will still retain nearly all 8peci—

mens samupled by the net.,

It is obvious that the best option to restore the stock of N. rossii around
South Georgia would be to stop any directed fishing op the specics for a
number of years. An allernative approach might be Lo close cerlain areas
for Lhe fishery, where it is knownthat N. rossii concentrate. One of these
areas might be the region scuth and southeast of Cooper Island where we ob-

served concentrations during all our surveys in 1975/76, 1977/78 and 1984/85.
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Table $3 Mesn trawlsbie biomase {£}, etandari deviation (ad) of the wean and mear densify ﬁy sf Hotothenis Tempii arcund
Buwth Georgis in Janvary/Fehrusyy 1985

B0 - 150 @ 151 « 250 m 251 - B0 m total
Mo, off Moan trawl. 84 }}:r: ¥No. of | ¥=zan trawl. By Dr ¥o. of | Mean trawl. a4 I}t Hean trawi. 84
hawle | blomses (8)] (%) (5/un®)| navis | biomass ()] (%) {(+/xe” )| hauls | biemass (%) (%) !{t/za")|biomass. (t}] (%)
18 177 120.4 0.1 34 4026 161,17 | 0,97 24 e%7? 142.1] - 12791 $9.%

Mgtﬂ—
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Table 2: Mean length ( cm ) and weight ( g ) of Notothenia

rossii from South Georgia in January/February 1985

age class n mean length magn weight (g
( om ) (1) ézg

4 6 39.8 200 Bop
5 56 hiy 4 1236 1237
6 112 4.3 15073 1494
7 a7 51.6 1850 1938
8 58 55.4 2432 2396
9 25 58.5 2758 2820
10 7 62.5 3514 3436
11 3 66,2 3916 Loso
12 4 66.0 Lis50 Lokh3
13 1 73.5 5800 5577

(1) direct measurement

{(2) from length - weight - relationship W = 0.014752 .L2-9686
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Age - Length - Key of Notothenia rTossii from South Gecorgia

January/ February 1985

Length age class

(cm) Y 5 6| 7 8 9 10 11 12 13 E
34 1 1
35

36

37

3d 1 1 2
39 2 2 L
4o 1 2 3
i1 3 3
L4z z 6 8
43 1] 6 17
hh 714 11
45 7113 20
hoé 10 21+ 2 33
L7 6 27! 5 38
48 1 121 6 o8
4o 11 6 17
50 6|22 28
51 21161 4 22
52 13 3! 16
53 13 8 21
54 5 3 10
55 51 14 2 21
56 3 12 3 18
57 1 9 5 i5
58 2! b a
59 L5 5
60 1121 3 ; 6
61

62 2| 2 A
63

6h 1 1

65 : (I 3
66 1 3
67

68 é 1 E 1
69

70 i

71 l ;

12 l |

13 | a4 4




Notothenia rossii

Table 4: Lenpth and age at sexual maturity (LSO’ A ) in
o0

South Gecrgia Flephant Is. Kerguelen
(KOCK, {SCIIERBICH, {KQCK, DUHAMEL,
this paper) 1976) " this paper) 1982}
Loy (em) & (42.2) 49.1 42.2 43.0
0
+ 46.9 51.0 (49.0) 48,5
ASD {years) ¢ (4.8) - - 5.5
)
+ G.3 - - 6.5
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COHCoOKk Tabauig

1. CpendHan BeJlHYHHA GHOMACCH IIPOMHCIOBOR 4YacTH 3ama-—

ca (t), cTanpapTHoe OTKJIOHEeHHe (sd] 3TOH cpenHel H

CpenHAA IJIOTHOCTH {Dr) nonyiaanuu Notothenia rossii

B palodHe IDWHOH I'ecpri¥ B AHBape—fespane 1985 r..

CpenHdasa onuHa (cMm} 4 Macca (r) ocoteil Buma Notothe~
nia rossii p pakoHe KkHON T'eOpI'MH B AHBape-deBpane
1985 r.

3. Knwy-pospact/andHa puna Notothconia rossii B pafioHe

IkHOoH ['eoprHH, AHEapb-derBpans 1985 r.

4. In¥Ha 4 BO3PACT IPH MOJIOBOIPENIOCTH (LSO, ASO) ocoten

BUma Notothenla rossii

CnuCoKk pPHCYHKOH

PacnonoxeHHe MPOMHCHAOBHX CTAHUHMA B paioHe KxHol Teop-

C'HH.

Pacnonowenue NPOMECHAOBHX CTAHIUH B paMoHe oCTpOBRa

JrnedaHT.

¥noew Bupma Notothenla rossii =B patioHe 0gHOH 'eOpriH.

PacnpenerneHde 4acTOTH OJIMHH ocobel pupma Notothemia

rogsii B patfiofe KHCH I'eopruw M OCTPOBa SedaBT.

3aEHCHMOCTE OMHHaA-Macca niusa ocobel BMma Notothenia

rossii B paftoHe [{OxHoH [eopIEH.

Inuua OpH NOOJCBOIREeNocTH ocofel Bupma Notothenia rossii

B padoHe [wuHOoN Teopruu.

ONMHHa NPH HNOMOBOIPENOCTH ocotiel BHpma Notothenia rossii

B palioHe oCTpoBRa ImedadrT.

BozpacT IOpH IICOAOBO3APEINOCTH ocofed pupma Notothenia

rossii B palioHe IDxHoi TeopruH.
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