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PRELIMINARY RESULTS OF INVESTIGATIONS OF THE FEDERAL REPUBLIC OF GERMANY ON 
NOTOTHENIA ROSSII MARMORATA (FISCHER, 1885) IN JANUARY/FEBRUARY 1985 

Abstract 

A bottom trawl survey carried out by FRV "Walther 
Hervig" in January/February 1985 was used to collect 
further basic: data needed for stock assessment purposes, 
to assess the actual size of Notothenia rossii around 
South Georgia and Elephant Island and the extent to 
which the measures adopted by CCAMLR to rebuild the 
stock around South Georgia might be successful. 
Although reported catches in recent years have been low, 
N. rossii around South Georgia 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 1981/82 and is still 
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 to rebuil1 the stock around South 
Georgia. 

RESULTATS PRELIMlliAIRES DES ETUDES DE LA RBPUBLIQUE FEDERALE D'ALLEMAGNE 
SUR Na:I'OTHENIA ROSSII MARMORJI.TA { FISCHER,1885) EN JANVIER/FEVRIER 1985 

Resume 

Une etude par chalut de fond menee par le navire de p~che 
et de recherche "Walther Herwig" en janvier/fevrier 1985 
a pGrmis de relever de nouvelles donnees de base a des fins 
d'6valuation de stock, pour permettre !'evaluation de la 
taille de Notothenia rossii auteur de la Georgie du sud 
et de l'Ile Elephant. Le but etait aussi d'€valucr le succCs 
Cventuel des mesurcs adoptees par la CCAMLR pour reconstruire 
le stock auteur de la Georgie du sua. Bien que les prises 
declarees ces derni~res annees aient ete faibles, N. rossii 
autour de la Georgie du sud est encore grandement touch6 
par la p~che. Sa biomassc est probablement encore inf~rieure 
~ 10% du stock originel. La longueur moyennc des prises n'a 
que legerement augment& dcpuis 1981/82 et est encore proche 
de la longueur a la maturite sexuelle. La majeurc partie 
de la population comprenait les classes d'age V - VIII. 
Il semble peu probable que lea mesures de conservation 
adop~es en 1984 permettront effectivement de reconstruire 
le stock autour de la G~orgie du sud. 
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IlPE~BAPHTETihHHE PE3YnhTAT~ HCCnEnOBAHIDI NOTOTHENIA ROSSII 
MARMORATA (~Hwep, 1885), TIPOBOllHBlliETOCH B HHBAPE-~EBPAJIE 
1985 r. ~EllEPATHBH00: PECTIYEnHKOJ:i- TEPMAHHH 

Pe3IOMe 

IlpOBO,IJ;HBWaHCH B HHBape-¢eBpane 1985 r. c HHC 
"BanbTep XepBHr" Cb8MKa ,IJ;OHHhlM TpanoM HCilOJib-
30Banacn ,IJ;JIH cOopa ,r:i;onorrHHTeJibHHX OCHOBH~X 
,r:i;aHHblX, TpeOyeMhlx B uenHx oueHKH sanacoB, 
qToOH onpe.ri;errHTb ¢aKTHqecKH~ pasMep 3arraca 
Notothenia rossii B paAoHe a-BOB Kl)icHaH reop
rHH H 3ne¢aHT, a TaK)K8 CTeneHb ycrrernHOCTH 
Mep, YTBep~,r:i;eHHhIX AHTKOM'oM C uenbID BOCrrorr
HeHHH 3anaca a paAoHe IO"AcHoA reoprHH. XOTH no
nyqeHHble 3a nocrre,r:i;HHe ro,r:i;bl ,r:i;aHHble roaopHT o 
HH3KOM BhlllOBe, rrpOMblCen Bee )K8 B OonnrnoA Me
pe oKa361BaeT BnHHHHe Ha 3anac N. rossii B 
pa~oHe iOJKHoA reoprHH. BepOHTHblA pa3Mep 3anaca 
ace eme MeHnwe 10% nepaoHaqarrnHoA aenHqHHH. 
Cpe,r:i;HHH ,r:i;nHHa ocoOeA B ynoaax c 1981/82 r. 
yaenHqHrracn TOJihKO oqeHb H83HaqHT8JihHO H ace 
eme 0JIH3Ka K ,!])lHHe IlPH nonoB03penoCTH. OCHOB
HaH qacTb norrynHUHH COCTOHT H3 ro,r:i;OBblX Knac
COB V-VIII. Ilpe,r:i;cTaBJIH8TCH COMHHT8JibHclM, qTo-
661 M8Pbl no coxpaH8HHID_, YTB8P:t:,IJ;8HH618 B 1984 r., 
,r:i;eAcTBHT8JihHO ITOMOI'ITH BOCCTaHOBHTb 3anac B 
paHoHe o-aa '.OJKHaH reoprHH. 

RESULTAOOS PRELIMINARES DE LAS INVESTIGACIONES DE LA REPUBLICA FEDERAL DE 
ALE.MANIA SOBRE NOI'OTHENIA ROSSII MARMORATA (FISCHER, 1885) EN ENERO/FEBRERO 
DE 1985 

Extracto 

Se utiliz6 una inspecci6n de arrastre de fondo efectuada 
por el FRV "Walther Herwig" en enero/febrero de 1985 
para recolectar mas datos b~sicos necesarios para fines 
de evaluaci6n de reservas, para poder evaluar el tamano 
mismo de Notothenia rossii alrededor de Georgia del Sur 
y de la Isla Elefante y para evaluar hasta que punto 
podrian tener ~xito las medidas aprobadas por CCAMLR 
para restablecer las reservas alrededor de Georgia del 
Sur. A pesar de que los informes de las capturas en 
los Ultimas afios las indican bajas, N. rossii alrededor 
de Georgia del Sur, sigue siendo afectada en gran pa.rte 
por la pesca. El tamafio de la reserva probablemente sigue 
siendo menos del 10% de la reserva original. El largo 
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medio en las capturas s6lo ha ~umentado lcvemcnte 
desde 1981/82 y sigue aproxirnAndose a la talla de 
madurez sexual. La mayor parte de la poblaci6n 
consistia de clases de edad V-VIII. Parece dudoso 
que las medidas de conservaci6n aprobadas en 1984 ayuden 
realmente a reconstruir la reserva alrededor de Georgia 
del Sur. 
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1. Inlro<luclion 

The \fostantCTn:tic subspecies of the marbled notothenia, ]\"otothenia rossii, 

marmon-1ta, is present around the isLmds of the Scotia arc (FREYTAG, 7980). 

Before the onset ot large scale commercial exploitation at Lhf> end of the 

1960s Lhe c-,pecies 1,>as probably one of the most abun<l,rnL (if not the most 

abundant) fish species around South Georgia: large near surface concentrations 

had already been noted by sealers i.n the early 19th (F.~NXT:iG, 1833) and whale.re-, 

in the early LO th r:0nt1Jries (LbNNBERG, 1906). Dense conr:entraL.i.oas occurring 

regularly off Elephant Islan<l ha<l LH,~en reporLed in the cou.rse of the Anlc1rc

tic Expedition 1975/76 of the Federal. Republic of Germany (.KOCK, 1978). ThP.y 

WP.re probahly r:ommerc.i.ally fished there in 1979/80 for the f.i.n,L time. Stock 

size:o around the South Orkney lslands and South Sandwich ls1ands are obviously 

much smaller. Concentralions were only reported from Lhe slielf east of J,;rnrie 

Island .i.n 300 - 400 rn dcpth (ANON, 1984). 

Prelirninai:y stock asoe:osrnents ()-llOMASS, 1980; KOCK, DUHAMEL & llUHEAIJ, 1985) 

based on rather incompleLe material up to 1981/82 diow Lhat the popuhi.tions 

around South Georgia and off Flcphant Island have been greatly affP.cted hy the 

fishery and have obviously been reducEcd Lo 8. snmll fraction of their or.i.g.i.nal 

sizes, 

In SepLcmber 1984 during its aumwl meeting (;(_:AMI.!{ established the fo.l.lowin1; 

mea1sures to help rebuild the spawning stocks around South Ceor;;i:ia principally 

Notothenia rossi.i.: 

Prohibi ti.on ol f.i.shing other than for scient.i.f.i.c purposes i.n wc1ters within 

12 1wutiec1l miles of South Georgia. 

- Minimum mesh sizes of 120 mm For dircct.crl tishi.ng on Notothenia roc:sii.. 

A proh.i.\Jit.i.on of ony cJirf'r:t(,d J.ishing on N. ros.c:ii ior a number of ycf!rs, 

however, which would lmvc been the most c;uitable opl ·i_on to rf'storc the spaw

nini! stock, was not acc<c'plf:'cl. Fishing vessels are only request.ell Lo refro..i.n 

from dir<?c.t.rrl ti.shi.ng Lor the species cJ.ml Lo nvo.i.d ils by-catch J.n directed 

hshin~ !:or 0U1er species in the 1984/8'.:i :oem;on. 
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A LoLtom trawl survey carT.ie<l out by FRV "Walther Herwig" in the Scotia arc 

region in late January/February 1985 gave us the opportunity to collect further 

basic data needed for stock assessment purposes, to assess the actual state of 

Ll1e :..;1:oc:ks around South GP.orgia tine! r.lf!phant Tsland and to indicate the extent 

to which the 111ec1i:;ures aclopLed by CCAMLR t.o rebu.il<l Lhe stock around South 

Georgia 1,.ighL be suc:c:f!ssful. As parl o1 Lhe mal:er.ial c:ol lected off Elephant 

Ishlnd is still under investigation t!1i~ paper deals mainly with the South 

Georgia stock. 

2. ;-tatcrial and methods 

Before the survey the 1-irea hall hf!en istrat.ified into the three depth zones 

50 - 150 m, 151 - 250 m and 251 - 500 m based on data in EVERSOX (198Li). 

The number of hauls was allotted in proportion of the area of each depth 

stratum and weiihtc!cl- by the abl1ndance fro,!1 prev.ious surveys. 

Material wc1s c:ol 1.ecLe<l from 7J hauls around South Georgia (29 Ja1111,1ry - 10 

February) and 37 hauls off Elephant Island (21 - 28 February) using a 200' bo

torn trawl with a sr.1211 meshed liner of 20 mm (figs. 1,2). 

Total length of the spcci.mcn.s wDi:; 1nec1sured to Ll1e nearest cm below, tot.al 

weight t,> Lhe ne~rest 50 3 below. Maturity stages were detcrmtned 8ccord.ing 

to EV~:J<SON's (1977) Li.ve po.int-scale. 1\ge r.letermination WEIS carr.iec! out hy 

means of scales following methods and results of FREYTAG (1980). Fish stock 

biomFJ.sR was esti.mated by th~ "swert ania" method (see KOCK, 1985). 

For estimacing size <'It ,,ex?1al m,'.lturi t)' fii:;h have been grouped in 2 cr.1 gro:.ips 

Total length ancl ng~ versus proportion mature for e;1ch .sex (L
50 

,A')()) seem 

to conform the logistic equation 

1 

1 + C 
-(a+ur.) 

where p = estir.-,atcd proportion 0£ c1aLun~ fi.sh 

L total length 

a = coefficient 

h coefficient for the steepness of the logistic curve 

( Ni & Sandeman • l 98Li) 
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3. J{csulLs 

J.l The calches 

Around South Georgia catches were mainly conbncd to Lhe east and southeast 

of the island where yields varied beLween 2 and 5100 kg/30 min. 'Ihe besL 

catches were taken south of[ Cooper Island (~tat.ions 81, 83) "''ith 1.4 and 5.1 t. 

Jn other parts of the .'3helf only single specimens were caught (fig, 3). 

Off Elephant Island N. rossii conccntn1Le<l west and north of the island where 

u1.Lches from 1 to 1736 kg/JO min could be obtained. Only s.ingle specimens were 

found in other parts of the shelf. 

'.).2 Biom£1ss esLimate 

The biomass esLimate (table 1) is considerably influenced by the potchy 

distribution of Lhe species in relation to the .small number of hauis, alt

hough lt hm; bePn tried to reduce the variance by re,'3t.ratification of the sur

veyed anca according to the observed diffcrcnce:c. in abundance (KOCK, 1985a). 

Even if the estimated .,tock a.ize might noL he very accur;:i.t.c J.L may indicale 

the orJer of magniLude. It can thus be concluded tlml the biomass of Lhe 

offshore part of the populaLion is still very low and only 8 small fracLion of 

the esL.imatcd prbLine 1't.ock size of ahoul ~00,000 t (EVEllSON, 1977). f'.v;:ilu

ation of the stock size off Elephant IslcmJ has not been carr.ieJ out yet, 

3.3 Length composition 

Around South Georgia length varied from 34 to 73 cm. The bulk ot specimens 

measured 4S - 55 c111 (fig. 4). Mec1.11 length was 49.9 cm (H1ales: 50.2 cm, fema

les: ':il.L cm). 

The length frequency dit.LriLut.ion off Elephant: Islc,nd diffcreJ considcn1bly 

from that of Soull1 c;f'orgi.a: inctivirluc1ls of 40 - 50 crn pr12dominated (h_g, 

IJ). Minimum length waa 34 cm. No spec.imPn larger -chan .'i8 c.in had been obser

veJ. Mean length ,,,-els 44. 7 cm (mc1le.s: 44.1 cm, fcnale'-1: L(S,] cm). 
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3.4 Length - weight relationship 

Evaluation of the length - total weight. rel at.ionship Wt = a Lb was based on 

the entire length rang€ sampled Lut the length range of !,S - 55 cm predominated 

(fig. ~). The equation 

W = 0.014752 * L 2 •9886 

(n = 429, r = 0.96) 

falls, however, ,.,ithln anticipated limilt; from other equations (KOCK, DUHAMEL 

& HCREAU, 198.J, tab. 3). 

3.5 Age composition 

Results of age determj_nation were simHar to those of .b'HEYTAG (1980) and 

DURCl!ETT (1983) (sec KOCK, DUHAM~:L & l!CREAU, 198."i, t.o.b. 14). Mco.n length Rt vge 

arn..l mean weight at. oge is sel out in table 2. Age classes IV - XIII were 

present in the stock. Age groups V - VIII, however, predominated ( table3). 

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

do.ta ,vere not fitted to a growth curve. 

J.6 Length anrl age at sexuctl maturity (L , A ) 
50 50 

Lengths at sexual maturity for South Georgia and Elephant Island and age 

at sexu;il l'l8tur.ity for South Georgia are set out in t8hl.e 4. 

Data b;isc for 

from J::lephant 

Lhe estimation of r,_ l for males from SouLh 
,I 

Islanrl was small (Iig. 6-8). Values .int.able 

Georgia and females 

4 arc npprox.ima-

tions and .. thus given a brackets. Length at sexual maturity in our material was 

smaller than that estimated by SGHERBICH (1976) in the first years of commer

cial exploitation. Our do.to. arc clot-le to those reportcrl by DUHAMEL (1982) tor 

the Kerguelen subspecies Notothenla 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 RccruiLment to the. offshore stock 

The largest specimens in the inshore ( = fjord) stock obser.ved by BlrnCIIF.TT 

(1983) were about 44 cm long, the bulk, however, mer-isured less than 40 cm. Re

cruitment to the offshore pur.t of the population slarts at about 35 cm although 

few individuals less than 40 cm are caught (h.g. 4). Due to the lack of quan

Lit:ative informati.on on recruitment from hoth parti,; of the population in 

the 84/85 season l 40 cm may be taken as reasonable approximatj_on for further r 
analyses. Most of the specimens are then about S ye9rs ol<l (table 3). Age class 

VI seems to be the fir.st fully (more tban 95 %) recrui terl age class. Age 

at recruitment t mnv thus be in the order of abouL 5 years. r , 

4. Discussiun 

From our results it js obvious that N. rossii around South Ceorgia is still 

largely affected by Lhe fishery although rcporLe<l catches i11 recent years 

(1980/81 - 1982/83) have been low (KOCK, UUHAMF.L & HUREAL:, 1985, L::1ble 30): 

a. Stock size is probably still less Lhan l O 7, of the pristine stock ,=stimated 

by EVERSON (1977) 

b. Mean lengl:h in the catches has only i:;lightly increased (by about '2 cm) 

since 1981/82 c1nd is still close to length at sexual maturity 

c. As in 1981/82. the m<.1jor part of the popular.ion cons,,,,isted of &gc classes 

V - VIII (on t:he premises that age determinations by SLOSJ\RCZYK eL al., 

1984 and ours are comparable). This may indicate Lhat the stoc,:. has changed 

little wiLhin a 3 years per:iod even under low Iishi.ng pressure 

d. Itis not know if the decrease i.n length at sexual maturiLy might be a response 

uf the species to the heavy depletion of the stock or i.f it might be merdy 

c1n artefact in Lhe deterr:iination of maturity stages by different c1uthors 

or from the different amount of material investigated, 

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

September 1985 onwards will really help to rebuild the stock of N. rossii. 
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Feeding grounds and apd'l.-ning grounds, us Lir as they are known arPc mostly 

located outside 12 nautical miles of the island, so little e±fect can be 

expected from that measure. An increase of min;i.mum mesh size to 120 mm may 

incrrY1::,e size at first cc.pLure. The 50 % retention length of 160 Hllll mesh size, 

ho1-1ever, is probably in the order oI 43 - 46 cm (see ANON., 1984, p. 30). IL 

can thus be assul'\ed that 3 coden<l oI 120 mm will still retain nearly all speci

memo srm1-1led by the net. 

It is ohvious that the best option to restore the 1,tnck of N. rossii around 

South Georgia would be to stop any directed fishiag on the species for a 

number of years. An alLerrmtive approach might be Lu close cerlain areas 

for Ll1e fishery, where :it. it. knm,11thot L ross.i.i concer..trate. One oI these 

areas might be the region south 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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Tabla 1t Mean trawlsble biomass (t), atandai:d deviation (sd} of the mean a.mi mean density DT of Notothenia 1X1aaii around 

South Georgie. in Janwu:•:r/:rebrua~ 1985 

!fo~ of 

tiaule 

18 

so - 1so m ! 
Metm t:ra.yl.l ed l D ;No, ofl 

l r 2 
bioqss (t). (%)j(t/nm) houls 

177 o. 1 34 

151 - 250 1t1 

Mel¼ll t:rawl .j 
(t)

. 
biomass 

•• 
(%) 

• 1101. 1 0.97 

no. of 

hauls 

21 

251 - 5:JO 111 

Mean tra',(1, 

biCltS.$$ ( '!;) 

8577 142,1 

i 

total 

Mean trawl. 

bio~aan (t) 

12781 

•• 
(%} 
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Table 2: Mean length ( cm ) and weight ( g ) of' Nototheni.a 

rossii from South Georgia in January/February 1985 

age class n mean length me~u weigh~!;. ~~j ( cm ) ( 1) 

4 6 39.8 900 892 

5 56 44.4 12.36 12.37 
6 112 li7. J 1503 1494 

7 97 51. 6 1950 1938 

8 .58 5.5.lt 2432 2396 

9 25 .58 • .5 2758 2820 

10 7 62.5 3514 3436 

1 1 J 66.2 3916 4080 

12 4 66.o 44.50 4043 

1 J 73. 5 5800 5577 

(1) direct measurement 

(2) from length - weight - relationship W = 0.014752 •L2 ·9886 
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Table J: Age - Length - Key of Notothenia ros.sii f"rom South Georgia 

January/ F'ebruary 1985 

Length age class 

(cm) 4 5 6 7 b 9 10 1 1 12 13 ~ 

34 1 1 

35 
36 

37 

38 1 1 2 

39 2 2 4 

40 1 2 3 

41 3 3 

42 2 6 8 

43 1 1 6 17 

44 7 4 1 1 

45 7 13 20 

46 10 21 I 2 33 

47 6 27 ! 5 JS 

48 1 ,, I 6 28 

49 11 6 17 

50 6 22 
I 

28 

51 2 16 4 i 22 ' I 

52 13 31 1 6 

53 13 8 21 

54 5 5 10 

55 5 14 2 21 

56 3 12 3 18 

57 1 9 5 15 

58 2 6 i a 

59 ' 
5 ! 5 

' 60 1 2 3 6 

61 
' 

62 2 2 4 

63 
' 

64 1 1 2 

65 ! I 2 3 

66 ' i 
1 2 3 

67 I 
68 I 1 1 

69 
; 

70 
71 j •• ~3 /( /( 



Table 4: 

150 (cm) 6' 
0 
+ 

Asa (years) <f' 

0 

+ 

Length and age at sexual maturity (L
50

, A
50

) in 

Notothenia russii 

~outh Georsia Elephant Is. 
(KOCK, (SCI!ERJ3ICH, (KOCK, 
th.is paper) 1976) this p1;1per) 

(42.2) 49.1 42.2 

46.9 51.0 (49.0) 

(4.8) - -

6.3 - -

Kcrguelen 
DUHAMEL, 

1982) 

43.0 

48,.~ 

s.s 

6.5 
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