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Abstract

This volume contains a selection of the scientific papers presented at meetings of
the Scientific Committee and Working Groups of the Scientific Committee in
1988. The volume is published in two parts. Part | contains papers related to
Antarctic krill. Part |l contains papers on other Antarctic Marine Living
Resources. The text of the papers is reproduced in the original language of
submission; abstracts of the papers and captions of tables and figures are
translated into the official languages of the Commission (English, French,
Russian and Spanish).

Résumé

Le présent tome contient une sélection de communications scientifiques
présentées aux réunions du Comité Scientifique et aux Groupes de travail du
Comité Scientifique en 1988. Ce tome est publié en deux parties. La premiere
partie contient les communications qui se rapportent au krill antarctique. La
deuxiéme partie contient les communications sur les autres ressources marines
de I'Antarctique. Le texte de ces communications est reproduit dans la langue
originale dans laquelle celles-ci ont été présentées; les résumés des
communications ainsi que les titres des tableaux et des figures ont été traduits
dans les langues officielles de la Commission (anglais, frangais, russe et
espagnol). '

Pes3wMe

HacTosmuil TOM COAEPXUT NOABOPKY HAYUHBIX paboT, NpeAcTaBJeHHbIX
Ha coBemaHusax HayuHoro kKomutera W Pabouux rpynn HayuHoro
KoMuTeTa B 1988 I',, M COCTOUT U3 IBYX UacTel, [lepBast uacTh COAEPXKUT
AOKYMEHTBI, UMeRIHeCsi OTHOWEHHE K AaHTaApKTUUECKOMY KpuJiw, Bropas
YacTb COJZEPXHUT AOKYMEHTbl KacapuHecst APYTrUX MOPCKHUX KHBbIX
pecypcoB AHTApKTHKU. -OHH NPEACTABASKTCS Ha sI3blKe OPUI'MHaJIa;
pes3Me JoKJa40B, Ha3BaHUe TabJ il U MOANUCH K PUCYHKaM IepeBeieHbl
Ha oduLUMaJbHble sA3bIKM KOMHCCHUM (aHIVIUHMCKH, ¢paHLly3CKU, PYCCKUI
{1 UCITAHCKUH ),

Resumen

Este volumen contiene una seleccién de los documentos cientificos presentados en
las reuniones del Comité Cientifico y de los Grupos de Trabajo del Comité
Cientifico en 1988. Se publica en dos partes. La Parte | comprende los trabajos
relacionados con el krill. La Parte |l comprende los trabajos sobre los otros
recursos vivos marinos antarticos. El texto de estos documentos esta reproducido
en el idioma original; los resimenes de éstos y los titulos de los cuadros y figuras
estan traducidos a los idiomas oficiales de la Comisién (inglés, francés, ruso y
espafiol).
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WG-FSA-88/32
CHAMPSOCEPHALUS GUNNARI STOCK STATUS IN THE SOUTH GEORGIA AREA
R. Borodin, P. Kochkin
Abstract

Data of age composition and fishing effort for 1976/77-1987/88
were used to analyse stock status and TAC for C. gunnari. Stock
estimates were obtained using VPA with the following variations:
mean F, Gamma methods, Pope and Shepherd method, using F
regression on fishing effort and method of average weighted F.

For 1986/87 the values obtained by different methods differed
considerably from each other, from 120 thousand tonnes (regression
method) to 213 thousand tonnes (Pope-Shepherd method). For TAC
prediction the stock size value was obtained by VPA with variations
using F regression methods. The recruitment was taken at the lowest
possible level for all these years (400 million specimens).
Catch-per-unit-effort was also taken at the lowest level.

TAC was calculated for three possible situations:

(a) Fishing intensity (F) in a predicted period was equal to the
average value of fishing mortality:

(b) For the predicted period fishing intensity was at the level of
that in 1987/88;

(c) For the predicted period fishing intensity was Fo ;.

In the first two cases TAC=25-30 thousand tonnes and stock size does
not change. For the third case TAC=14-18 thousand tonnes and stock
size increases. The analysis of the information shows that at the
currently used value of stock size and even at the lowest possible
recruitment levels and catch-per-unit-effort the present fishing
regime does not lead to a decline in C. gunnari stock size.

Résumé

Des données sur la composition en ages et l'effort de péche de
1976/77-1987/88 ont été utilisées pour analyser I'état du stock et
les TAC de C. gunnari. Des estimations du stock ont été obtenues en
utilisant VPA avec les variations suivantes: F moyen, méthodes
Gamma, la méthode de Pope et Shepherd, utilisant la régression de F
sur I'effort de péche et la méthode de F moyen pondéré.

Pour 1986/87, les valeurs obtenues par les différentes méthodes
variaient considérablement I'une de l'autre, de 120 mille tonnes
(méthode de régression) a 213 mille tonnes (méthode
Pope-Shepherd). Pour la prédiction des TAC, la valeur de la taille du
stock a été obtenue au moyen de VPA avec des variations utilisant des
méthodes de régression de F. Le recrutement a été pris au niveau le




plus bas possible pour toutes ces années (400 million de spécimens).
La capture par unité d'effort a aussi été prise d'étre au niveau le plus
bas.

La TAC a été calculée pour trois situations possibles :

(a) L'intensité de la péche (F) lors d'une période prédéterminée a
été égale a la valeur moyenne de la mortalité par péche;

(b) Pendant la période prédéterminée, l'intensité de la péche était
au méme niveau qu'en 1987/88;

(c) Pendant la période prédéterminée, l'intensité de la péche était
de FOJ.

Dans les deux premiers cas, la TAC=25-30 mille tonnes et la taille
du stock ne change pas. Dans le troisiéme cas, la TAC=14-18 mille
tonnes et la taille du stock augmente. L'analyse de l'information
démontre qu'a la valeur de la taille du stock utilisée actuellement, et
méme aux niveaux de recrutement et de prise par unité d'effort les
plus bas, le régime de péche actuel ne méne pas a une diminution de la
taille du stock de C. gunnari.

PeswomMe

HdaHHble O BO3pPaCTHOM COCTaB€ W IIPOMBICJOBOM YCUJIMU 3a
1976/77-1987/88 rr. 6bJM UCNOJAB3OBaHBI IIPU aHaJU3E
cocTostHUS 3anaca U OY aast C. gunnari . OLieHKU 3anaca 61U
JAOCTUIHYTHI TPU UCNOJb30BaHUU MeToAa VPA co cieaynomuMu
HACTpOIKaMU : cpeAHsis BesinunHa F, Gamma MeTozbl, METOA
Noyna u Illenapaa, Metoa perpeccuu F Ha npombicaOBOE
ycuJaue u Metoa F cpesiHeB3BeIeHHbIN,

BeJsiMuuHbl, [OJAYUEHHBble Ppa3JUUYHBIMU MeTOoZJaMH B CE30H
1986/87 r., 3HAUUTEJILHO OTJUUaKWTCs - OT 120 Thicsiu TOHH
(MeToq perpeccuu) Ao 213 Teic. T. (MeTo lloyna u lllenapzaa).
Anast nporHosa O/[Y olleHKa BeJIMUMHB 3araca 6blja
AOCTUIHYTa Npu noMomu Metoza VPA ¢ uU3MeHEHUsIMU NpU
HCMOJIb30BaHUM  MeToAoB  perpeccud F.  UucsaeHHoOCTb
MOMNOJIHEHUST 6blyla B3sITa HA CAMOM HH3KOM YPOBHE B Te€UEHHE
BCceX 3TUX JeT (400 MJIH, 3k3,). "VJIOB Ha eJUHULY yCHJIUS"
TaKXe€ HaXOUJCs Ha CAaMOM HHU3KOM yYPOBHE,

O1Y 6bis1 pacCUMTaH AJIsl TPEX BO3MOXHBIX CUTYALHIA ;
(a) HHTeHcHMBHOCTb ImpoMeicja (F) B MpOrHo3upyeMblit
nepuos paBHa cpeJiHel BeJIMUKMHE [IPOMbBICJOBOM

CMEPTHOCTHU :

(b) B nporHosuMpyembiii NeproJ UHTEHCHUBHOCTb NpPOMbIC/Ia
(F) coxpaHsieTcst Ha YPOBHeE ce30Ha 1987/1988 .

(¢) B mnporHosupyembii nepHoJ WHTEHCHUBHOCTb NMpPOMbBICAA
6112 Fo 4.




B nepBbIX ABYX cayudasix 0/1Y=25-30 TbIc. T., U BEJIMUMHA 3aMaca
He usMeHsieTcsa. B TpeTbeM cJayuae O/[[Y=14-18 Thic. T. U
BeJIMUMHA 3aIaca YBEeJUUMBAETCS. AHAJIU3 JaHHbBIX NMOKa3bIBAET,
YTO NpU MCHOJIB3OBAaHHON B mNocJeAHee BpeMsi BeJNUUHE
z3amaca M JaXe MNpPU HAHHU3MMUX YPOBHSAX MOMOJIHEHUST M
HEBBICOKOM  YyJIOBE Ha  eQUHULYy  YCUJIUA HaCTOSIUHI
IIPOMbICJIOBBINI PEXHM He BeAeT K yMEHbUEHHIO BEJTMUNHDI
sanaca C. gunnari.

Resumen

Se utilizaron los datos de composiciéon por edades y de esfuerzo
pesquero para 1976/77-1987/88 para analizar el estado de la
poblacién y la TAC para C. gunnari. Las estimaciones de la poblacién
se obtuvieron usando un VPA con las siguientes variaciones: promedio
de F, métodos Gamma, método Pope y Shepherd, la regresion F en el
esfuerzo pesquero y el método de la media ponderante de F.

En 1986/87, los valores obtenidos mediante los distintos métodos
discreparon considerablemente entre ellos, de 120 mil toneladas
(método de regresion) a 213 mil toneladas (método Pope-Shepherd).
Para el pronéstico de la TAC se obtuvo el valor del tamafio de la
poblacién mediante un VPA con variaciones utilizando los métodos de
regresién F. El reclutamiento se tomé al nivel mas bajo posible para
todos esos afios (400 millones de ejemplares). La
captura-por-unidad-de-esfuerzo se tomé también al nivel mas bajo.

Se calculd la TAC para tres situaciones posibles:

(a) La intensidad de pesca (F) en un periodo previsto fue igual al
valor medio de la mortalidad por pesca;

(b) Para el periodo previsto la intensidad de pesca estuvo al mismo
nivel que en 1987/88;

(c) Para el periodo previsto la intensidad de pesca fue Fo.1.

En los dos primeros casos, la TAC=25-30 mil toneladas y el tamafio
de la poblacién no cambia. Para el tercer caso la TAC=14-18 mil
toneladas y el tamafio de la poblacion aumenta. EIl analisis de la
informacién muestra que para el valor actualmente utilizado del
tamafio de la poblacién e incluso para el nivel mas bajo posible de
reclutamiento y captura-por-unidad-de-esfuerzo el presente
régimen de pesca no conduce a un descenso en el tamafio de la
poblacién de C. gunnari.






1. PACIPOCTPAHEHUE

K HacTosleMy BpeMeHHM IYKOBHAHas1 6eJIOKpOBKa  M3BECTHAa M3
aHTApPKTUYECKUX BOZA ATJIaHUUECKOro U HHA0OKEaHCKOro CEKTOPOB I0KHOTro OKeaHa
- patioHbl ocTpoBoB I0xHas1 'eoprus, I0XHbIe OpkHelickue, I0xHbIe lleTnaHACKHE,
IOxubie CanzaBuuenbl, bByBe, KepreaeH, Xepa U 6ausJiexanue InoABOAHbBbIE
BO3BBIIEHHOCTU B 3TUX ABYX paiioHax (6anku Cku¢p, Cpeansis, Ilyubs, Hogras),
MaxZioHaJIbA U Y AHTAPKTHUECKOTrO IMOJyOCTPOBa - PalOHbl apXUIeara TanbMepa
U o-Ba KysHBUJb, C TAKUM pacnpoCTpaHEeHHEM I[YKOBHUAHYIO 6€JIOKPOBKY OTHOCSIT K
pbI6aM C TUMOM apeaJia - 3anaaHasi AHTapKTHKa - KepreJeH.

2. OBOCHOBAHME BO3PACTHOI'O 1 BECOBOI'O COCTABA

PaspaBoTaHHble HAMU CTOCO6bI NOATOTOBKH CPE3OB OTOJ/IMTOR U KocTell pbib U
06paboTKU MO3BOHKOB aHTapKTUUECKUX pbi6 (Koukun, 1980 a,6) MO3BOJIMJM
MOJyYUTb TOHKUE OKpalleHHble WJ/KMPbl OTOJMTOB U Mpenaparbl W3 IMOSBOHKOB
MYKOBUAHON 6e/1OKPOBKM. CXOACTBO Ppe3yJ/IbTaTOB, NMOJYUYEHHBIX [pU H3y4eHuu
OTMETOK pOCTa Ha YKa3aHHBIX CTPYKTypaxX (OTOJIMTHI, MMO3BOHKH) MO3BOJIUJIO
MOJYUUTb GOJbIYI0 YBEPEHHOCTb B TOUHOCTH ONpEeAeJsieHUst BO3pacTa AaHHOTO
Bua. Ilo BHIUMCJ/IEHHBIM OGPATHBIM PacUuUC/IeHNEM 3HaUEHUSIM AJIMHDI TEJI1a pbi6 6b1IM
noJiyueHsl MapaMeTphl JIMHEHHOI'o pocTa IyKOBUAHON 6€JJOKPOBKU Ha NEPUOA
3aKJAJKU Ha €€ OTOJUTaX TOJOBBIX OTMETOK pocra (6/M3KOMy K Hauasdy
6UJIOFMUECKOI'O T'oJa paccMaTpuBaeMoro Buza) (ypaBHEHHUE ) 1 Ha nepuox ee
BBIJIOBA B apeaJsie-Mae (ypaBHeHue |1,

ypaBHeHI/IH UMET BUA:

Li=71,994 (1 - e -0,1296 (t + 0,6722)) (1)
L= 71 187 (1 - e -0,131 (t + 1,4766)) (1)

rae Ly - AnmHa pbibhl (CM) B BO3pacTe t JIeT.

Ho/iyueHHbleé MO ITUM yPaBHEHUSIM JaHHble 6blIM MNPUBEJAEHBI K PasHBLIM
BpPEMEHHBIM OTMETKAM U MOKa3a/u 6/113Koe CXOACTBO Pe3yJ/IbTaTOB MPH BpeMeHHOM
OTMeTKe 1 aBr'yCTa, UTO MO3BOJIMJIO TIPUHSATD 3Ty AaTy (1 aBT'YCTa) 3a CPEeAHWI0 ATy
3aKJaJKU TOJOBBIX OTMETOK PpocTa 6JM3Kyl KO  BpPEMEHH  POXJACHU:A
pPACCMATPUBAEMOro BUAA. [{OCTOBEPHOCTb MOJYYEHHBIX CpeAHUX JaHHBIX O pocTe
pbI6bl TOATBEPXKAAETCSI CXOACTBOM MaKCHMaJIbHBIX 3HaUEHUI1 AJIMHBI TeJa PbIGbl -
TeopeTuueckoi (71,9 cM) U HabJwoAeHHON (69,5 cM), MTOCKOJIbKY 1O Mayau (Pauly,
1980) y pbi6 cpeiHUX pa3sMepoOB MaKCUMaJibHasi HabJ0IeHHasT I/IMH2 06BIUHO 6JIM3KA
K 95 % BBIUMCJIEHHOU acUMIITOTUUecKoll, KpoMe Toro, onpezeJsjieHue HHTEHCUBHOCTH
pocTa MYyKOBUAHON 6€/JIOKPOBKH IMOKa3aJI0, UYTO 3aMEJIEHUE e€ poCTa HabJo faeTCst
TIpH ZIOCTUXXEHUH CpeAiHell J/IMHbL TeJla 27 CM, YTO COIVIaCyeTesl C JIMTEpaTypHbIMU
JaHHBIMU © JJIMHE TeJsia pbl6 BO BpPEMsl MACCOBOI'O CO3pEBAHUSI (26-32 cM), Korza
pocT pbIBbl JOIKEH 3aMeANATbest (JIMCOBEHKO, 1982; Kock, 1981; Sosinski,1981 ;
"Antartida 8611", 1987).

Ha ocHoBe omnpejejieHHON HaMU AJs1  alpedsi-Masi pa3sMepHO-BECOBOM
32BHCHMOCTHM:

W = 0,00162 - L 3,389

rae W - ofmasi Macca pbiGbl (r),‘
L - ofnas AJHHA Teqaa (CM)



U cpeHelt AJUHbBI TeJa pbl6 pasHOro BO3pacTa 6bly onpeZiesieH TakXe BECOBOI1 poCT
MYyKOBUAHOI 6eslokpoBKU. Ha nepuoj HauaJja 6MOJOTHUECKOrO I'0/la. BECOBOI POCT
pbI6BI ONHICHIBAETCS Yy PaBHEHUEM:

Wt = 3343,75 (| - e -0,1167 (t + 0,4827))3
rae Wi - Macca pbi6bl () B Bo3pacTe t JieT.

HdoCTOBEPEHOCTb TMOJIYUEHHBIX Pa3MEpHO-BECORBIX JaHHBIX TMOATBEPXKAAETCs
CXOJICTBOM MaKCHUMaJIbHBIX 3HaueHuil Beca pbibbl - TeopeTrHueckoro (3343,7 r) u
HabawgeHHoro (3200 r), BeluuvcseHHast Macca TeJa pbi6pl AJUHOL 30 cM cocTaBUJIA
171,8 T, uTO 6/IM3KO K HaBJIOAEHHBIM HaMU B anipeJie-Mae 1981 r. cpelHUM ZaHHBIM -
178,3 1, a TakXe ZlaHHBIM psifla 3apy6exHblx aBTOopoB (Kompowski, 1980; Kock, 1981;
Sosinski, 1981, 1985).

ComocTaBJieHe pacueTHbhIX AaHHBIX O CpeAHEMEeCsIUHOU AJIMHE TeJia pbl6
pasHoro Bo3pacTa CO CpeAHUMU MOJaJbHBIMU pa3MepaMud pbl6 B yJoBax (c
npeobiaazieHeM ocobell OJJHOro NOKOJIEHUS) ITOKA3bIBAET OTHOCUTEJ/NbHOE CXOACTBO
pacueTHbIX W HabJulo A€HHBIX JAaHHBIX AJIsSI OJHOBO3PACTHBIX ocofell. OTHOCHTEJbHO
CTabUJbHBI pPOCT IMYKOBUAHOI 6esIOKpOBKU B palioHe o-Ba I0xHas Ieoprus,
BUMMO, MOXHO O6bSICHUTb JIOBOJIbHO MTOCTOSIHHBIMU TEPMHUUECKHMU YCJIOBUSIMH B
palioHe ee O6HUTaHMsI U HaJMUMEM XOpollell KOpMOBOM 6a3bl B JieTHe-OCEHHUM
Nnepuos TIpakTUUecKH exerogHo. Takast OCO6EHHOCTb pocTa WMYKOBHUJAHOM
6€JJIOKPOBK  TaKXe KOCBEHHO TMOATBEPXJaeTcsl MNPakKTUUEeCKH TMOCTOsIHHOU
3aBUCUMOCTbI paAHyca OTOJIMTA OT AJHWHBI TeJa pbl6, MOMMaHHBIX B pasHble I'OAbI.
YuuTpiBasi 3HauWTeJbHble TPYAHOCTH IpU oONpejesieHUN BO3pacTa IYyKOBHUJAHOM
6€/JOKPOBKH U OTHOCUTEJIbHO MMOCTOSIHHBIN TEMIT ee POCTA HUCIOJb30BaHUE CpeHUX
pacueTHhIX JaHHBIX O JIMHEHMHOM M BECOBOM pPOCTE pbi6bl MOMOXET MOJYUUTH
CPaBHUTEJbHO 6JIM3KYKW K AEMCTBUTEJNBHOCTH KAPTUHY O JAUHAMMKE 3aIaca 3TOro
BUJA.

3. OIEHKA COCTOSHUA 3AITACA 11 OITUMAJIBHOI'O
AONYCTUMOI'O YJIOBA (01¥)

Ha ocHoBe cTaTHUCTHUECKOM HHPOpMalMUM, B3ITOM U3 ONyG6JUKOBAHHbBIX
cbopHrkor AHTKOMa, 6b1s1 vcnoJib3oBaH MeToZ VPA. /i1 OlleHKU TEPMUHAJLHOTO
Ko3pPUIMEeHTa MI'OHOBEHHOII MPOMBICJIOBON CMepTHOCTH Fp 6bljiM TpUMEHEHBI
cJaeayionie HaCTpPOMKH: cpeJHee MHoroJieTHee, MeTtoZ I'amMma, Metox Iloyna u
IMenapaa, MeTon perpecciu F  Ha mnpomeicjoBoe ycuaue f u Meton F
CpeiHEB3BEIIEHHbIT,

3aTeM 6blJIM MOJIyueHbl OLICHKU 3amaca JeAsIHOI IO ce30HaM IMpU M=0,3,
HauuHasl ¢ ce3oHa 1976/77 r.

Bce Merozbl TMOKa3blBAKT TNPUMEPHO OAUWHAaKOBYKW JAMHaMHKY 3amaca
HYKOBUAHOMN 6eOKPOBKU. B ce30H 1976/77 r. 3anac oueHuBaeTcsi B 106 Thic. T. 3aTeM
peskoe CHUXKeHHeE A0 25 ThIC. T U 6bICTPBIM POCT 10 OKOJIO 220 ThIC, T B ce30H 1982/83
r. 3aTEM OMNSITb PE3KOE CHUXEHHe 0 63 ThiC. T B ce30H 1984/85 r. u nocuseayomuil
POCT 3amnaca Ao ce3oHa 1986/87 r. OgHako olleHKH Ha ce30H 1986/87 r., moJyueHHble
Pa3sHbIMHU METOZJaMU 3HAUHUTEJIbHO OTJIMUAKTC - oT 120 ThiC, T 10 213,9 ThiCc. T (METOA
oyna-Ilenapaa). IIpy sTOM cieayeT OTMETUTb, UTO UHCJEHHOCTb NOMOJIHEHUS
MJIAZIIUX BO3PACTHBHIX I'PYII HE KOPPEKTHPOBAJIACD,

AAst  fajpHeMHIEro aHaJiM3a HCNOJIb30OBAaJICSl MeToZ perpeccud F Ha
IIPOMBICJIOBOE ycUuaue (Taba. 1 - 5).
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Yuc/eHHOCTh IMOMOJIHEHUsI 1 BO3pacTHOM rpymnnbl 6blja B3siTa Ha CaMOM
HU3KOM YypOBHE 3a MocJjeAHue AeCsTb JIET (400 MJH, 3Kk3.). B 3ToM cJiyuae 3anac
I yKOBUAHON 6€JIOKPOBKU B CE€30H 1986/87 r. oneHUBaeTcs B 129,3 ThIiC. T, & B CE€30H
1987/88 r. B 67,2 THIC. T. 3aTeM 6blJI cAie/1aH MPOrHO3 BOSMOXHOI'O COCTOSHIS 3allaca
u OJ/IY JeasiHOM Ha ce3oHbl 1988/89 m 1989/90 r.r. (Tabs. 6-8). lIpu 3TOM 6blJIU
pPaccMOTPEHbI caeAyol e BApUaHTHI:

(a) HHTeHCUBHOCTb npoMbicsia (F)B NpPOrHo3uUpyeMbili nepuoj paBHA
cpezHeill BeJIMUMHE NPOMBICJIOBOM CMEPTHOCTH F 7xssi OCHOBHBIX
M POMBICJIOBBIX BO3PACTHBIX Fpyni (2-4 roza). lIpy NpUHSITHIX yCJ/IOBUAX
(HaUMeHbIIasd UUCJEHHOCTb nonoJHeHust - 400 MJH. 3K3.) U 01V=29,2
ThiC. T B ce30H 1988/89 r. u 0¥=26,1 ThIC. T B CE30H 1989/90r.
BeJIMUMHA 3anaca 6yZeT CHHXaTbcsl 0 60 ThIC. T.

(6) B mNporHosupyemMmbiii nepuoa  HUHTEHCUBHOCTbH  MPOMbIC/A (F
coxpaHsieTcsl Ha ypOBHe ce3oHa 1987/88 T. Toraa B cesoH 1988/89 r.
O1YV=22,9 Tolc. T, a B ce3oH 1989/90 r. OAY=26,3 ThIC. T. BesunuuHa
3araca yBeJUUUTCs K ce30Hy 1989/90 r. o 72,1 ThIC. T.

(8) B nporHosupyeMblii Neprol UHTEHCUBHOCTD ITPOMbIC/IA (F) 6y 1eT paBHa
Fo,1= 0,439. Toraa B Ce€30H 1988/89 r. 01¥=13,6 TbIC. T, & B CE3OH
1989/90 r. O/1Y=18,5 ThiC. T. BesqiMuKHa 3a1aca BO3pacTeT A0 81,9 ThiC. T
B ce30H 1989/90T.

4. 3AKJIIOYEHHE

AHa/IU3 COCTOSIHUSI 3amaca M TpOMbIcJa IYKOBHUZAHON  6€e/IOKPOBKU
[OKa3bIBAET, UTO BEJWUYUHA YJOBA 3aBUCUT OT MYJIbCUPYOMEro MOMOJHEHU.
[IepBOHaUaJbHBIN 3aI1aC COCTaBJSA/ HEMHOTO 6osabie 100 ThIC, T, 3aTEM YBEJIUUYNJICHA
foJsiee ueM B ZiBa pa3a U OLIEHWBAJICS NMpUMEpHO B 220 ThIC. T, a K HACTOSMEMY
BpEMEHU ONSITh CHU3UJICSI IPUMEPHO A0 70 ThIC. T.

[IporHo3 BO3MOXHOI'O COCTOSIHMSI 3alaca M YJIOBOB Ha NoOCJ/eAyllue ABa
Ce30Ha TMOKAa3bIBAE€T, UTO JaXe MpH BO3MOXHOM HauMeHbllell YHCJ/EeHHOCTH
MOIMOJIHEHUsT U CyHm[eCTBYyWIeil WHTEHCHBHOCTH NpOMbBIC/IA Fp,1=0,439 (0AY=15-20
TBIC. T) 3aI1aC I YKOBUAHO 6€/IOKPOBKH AOJIKEH YBEJUUUBATHCHA.

HpI/I 3TOM HEOO6XOAUMO OTMETHTb, UTO IMPOrHO3 NpOBOAUJICA AJiA caMoOli HU3KOH
REJIMUMHBI NTOMOJHEHUSI 33 BCe rOoibl U CaMOM HU3KOM YJIOBE Ha yCcHJHE B rnocJjae AHUNA
CE30H.
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Tabauna 1: Cpeansas Macca () pa3sHOBO3PACTHBIX PbI6 IO ce30HaM

BospacTt- KoshpduumeHT CE30HBI

Hasi €CTEeCTBEHHOM

rpynna cMepTHocTH  1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84
1 0,35 247 26,3 27,8 38,3 32,8 20,5 31,1 36,5
2 0,35 76,1 79,0 81,9 100,4 91,9 68,0 87,8 97,2
3 0,35 159,1 163,3 167,4 193,4 180,2 147,1 175,8 189,0
4 0,35 270,7 276,0 281,2 313,4 297,2 255,4 291,8 308,0
5 0,35 405,38 4119 418,0 455,1 436,4 387,9 430,2 4489
6 0,35 558,5 563,2 571,8 6123 592,0 538,7 585,2 605,5

Bospacrt- Koagouumenr CE30HDI

Hasl €CTeCTBEHHOH

rpymnmna cMepTHOCTU  1984/85 1985/86 1986/87 1987/88
1 0,35 26,3 311 27,8 21,8
2 0,35 79,0 87,8 81,9 70,6
3 0,35 163,3 175,8 167,4 151,0
4 0,35 276,0 291,8 281,2 260,5
5 0,35 4119 430,2 418,0 393,8
6 0,35 565,2 585,2 571,8 545,3
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Tabauua 2: Bo3pacTHOM COCTAR YJIOBOB (MJIH, 3K3)
BospacT- KosddpupueHr CE30OHDI
Had ecTeCTBEHHOU
rpynna CMepTHOCTH 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84
1 0,35 0,00 2,67 0,07 29,57 17,02 5,87 25,97 98,63
2 0,35 0,13 13,96 2,49 25,76 71,49 159,37 162,20 167,08
3 0,35 19,61 18,46 1,45 1,73 108,23 158,39 428,08 120,92
4 0,35 112,20 4,33 0,41 4,96 2,86 30,19 68,13 76,11
5 0,35 97,55 2,77 0,10 2,88 2,07 5,91 24,97 21,54
6 0,35 24,44 1,12 0,03 0,73 0,88 1,89 -~ 8,55 4,31
HUTtoro 253,90 43,30 4.50 65,60 202,50 361,60 717,90 488.60
CpeZiHNiMi BO3pPacT 450 2.90 2.60 1,90 2,950 2,70 2.90 2,50
BospacT- KoaddunyeHr CE30HbI
Has eCTecTBeHHOM :
rpymnma cMepTHocTH  1984/85 1985/86 1986/87 1987/88
1 0,35 5,28 21,64 6,92 3,03
2 0,35 18,20 39,62 207,12 8,33
3 0,35 47,05 34,01 276,94 52,41
4 0,35 12,71 1,89 19,31 41,65
5 0,35 1,80 0,67 4,21 19,21
6 035 054 0.13 070 4,35
Hroro 85.60 98,00 515,20 129.00

CpelHUM BO3pacT 2.90 2.20 2.60 3.60
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Tabauua 3:

KoahpuuieH T NPOMBICIOBON CMEPTHOCTU

Bospact- Koadppuumenr CE30HDI

Hasl €CTeCTBEHHOH

rpyimia cMepTHocTH  1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84
1 0,35 0,0000 0,0258 0,0002 0,0421 0,0134 0,0115 0,0668 0,3466
2 0,35 0,0022 0,2991 0,0352 0,0853 0,1589 0,1958 0,5914 0,9541 |
3 0,35 0,8451 0,5838 0,0531 0,0359 0,7108 0,7602 1,5795 1,7559
4 0,35 2,8701 0,7442 0,0257 0,3052 0,0896 0,5310 1,1629 2,8841
5 0,35 6,3710 0,9440 0,0244 0,2980 0,2380 0,3191 1,6042 2,9387
6 0,35 46215 0,7432 0,0250 0,3015 0,1638 0,4250 1,3834 29105

2-4 F_e3pemeHHbit  1,7082 0,4344 0,0382 0.0880 0,3142 0,3461 1,1742 1,4897

Bozpacrt- KosppuuueHr CE30HDBI

Hast €CTeCTBEHHON

rpynma cMepTHocTH  1984/85 1985/86 1986/87 1987/88
1 0,35 0,0072 0,0485 0,0249 0,0090
2 0,35 0,1156 0,0796 1,0668 0,0440
3 0,35 1,0131 0,3894 1,5550 1,1487
4 0,35 1,2833 0,1082 0,4822 1,5918
5 0,35 0,9015 0,2244 0,4430 1,8547
6 0,35 1,0917 0,1662 0,4626 1,1731

2-4 F_B3BelleHHbIN 0,4462 0,1309 1,2619 0,5463
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TaBsmua 4: YucJseHHOCTD 3araca (MJIH. 9K3)
Bozpact-  KosdduuueHT CE30HDL
Hasl €eCTeCTBEeHHOU
rpymnna CMepTHOCTH 1976/77 1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84
1 0,35 90,04 124,15 540,81 849,41 1518,67 607,67 475,51 395,07
2 0,35 69,19 63,45 85,26 381,04 573,90 1055,98 423,32 313,44
3 0,35 39,77 438,65 33,15 58,01 247 05 344 .99 611,79 165,12
4 0,35 131,12 12,04 19,12 22,15 39,43 85,53 113,07 88,85
5 0,35 103,03 5,24 4,92 13,15 11,51 25,41 35,44 25,04
6 0.35 26,47 248 1,44 3.39 6.87 6,39 13,01 5,02
Hroro 459.60 256,00 684,70 132710 239740 212600 1672,70 992,50
BozpacT- KoadpunmeHrt CE30QHbI
Has €CTeCTBEHHOM
rpynia cMepTHocTH  1984/85 1985/86 1986/87 1987/88
1 0,35 875,40 540,91 333,24 400,71
2 0,35 196,85 612 47 363,12 229,06
3 0,35 85,07 123,57 398,59 88,05
4 0,35 20,10 21,77 58,99 59,32
5 0,35 3,50 3,93 13,76 25,67
6 0.35 093 1,00 2,21 6.23
Hroro 118190 130360 116990 809,00




el

Tabauna 5: BuoMacca 3arnaca (ThIC. T)

Bospact-  Kosdpduuuenrt CE3OQHDBI

Has €CTeCTBEHHOM

rpymnna cMepTHocTH  1976/77  1977/78 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84
1 0,35 2,22 3,27 15,03 32,53 49,81 12,46 14,79 14,42
2 0,35 5,27 5,01 6,98 38,26 52,74 71,81 37,17 30,47
3 0,35 6,33 7,94 5,55 11,22 44 52 50,75 107,55 31,21
4 0,35 35,49 3,32 5,38 6,94 11,72 21,84 33,17 27,36
5 0,35 41,81 2,16 2,06 5,98 5,02 9,85 15,25 11,24
6 0.35 14,79 1,40 0.82 2,07 4,07 3.44 7,61 3,04

Hroro 105,90 23.10 35.80 97.00 167,90 170.20 21550 117,70

BozpacT- KoapduuueHr CE30HDbI

Hasda eCTeCTBEHHOMN

rpynma cMepTHoCTH  1984/85 1985/86 1986/87 1987/88

1 0,35 23,02 16,82 9,26 8,74
2 0,35 15,55 53,78 29,74 16,17
3 0,35 13,89 21,72 66,72 13,30
4 0,35 5,55 6,35 16,59 15,45
5 0,35 1,44 1,69 5,75 10,11
6 0.35 053 0.59 1,26 3.40

Hroro 60,00 100,90 129,30 67,20
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TabJuua 6:

IIporHos cocTosiHus 3anaca U O/IY NMpH 3a1aHHOM UHTEHCUBHOCTU NpOoMbic/ia HHTEHCUBHOCTD

[IPOMBICJIA B TPOTHO3UPY EMbIM NIEPUOA PaBHA cpeAHel BeJIMuMHe F 117151 OCHOBHbBIX BO3PAaCTHBIX I'pynn (2 - 4)

Bosz-  Koag- Kosd- Cpea- 1987/88 1988/89
pact- QuUUU- PULU- Hs1s
Hasi eHT €HT Macca C N B Cc N B
rpyI- e€cT. 4acT. pPbi6bI F MJIH.3K3  MJIH.3K3 ThIC.T F TBIC.T  MJIH.3K3 TBIC.T
na CMepT. momoJ.  (Kr)
1 0,35 0,0699 0,025 0,0090 3,03 400,00 9,880 0,0866 0,69 400,00 9,880
2 035 0,3829 0,076  0,0440 8,33 229,06 17,431 0,4744 6,87 279,35 21,258
3 035 1,0000 0,159  1,1487 52,41 88,05 14,009 11,2391 15,25 154,47 24,575
4 035 1,0000 0,271  1,5918 41,65 59,32 16,057 11,2391 3,30 19,67 5,325
5 035 1,0000 0,400  1,8547 19,21 25,67 10,415 1,2391 2,14 8,51 3,453
6 035 1,0000 0,558 15731 435 6,23 3478 1,2391 0,98 2,83 1,581
Hroro 129.00 80830 71,300 29,20 864,80 66,100
Bo3z- Koad- Koap- Cpea- 1989/90
pacT- UUU- QUIU- HsIs1
Hasl €HT €HT Macca C N B
rpyn- ecr. 4acrT, pPbi6bI F ThIC.T MJIH.9K3  TBIC.T
na CMepT. nonoJa.  (Kr)
1 035 0,0699 0,025 0,0866 0,69 400,00 9,880
2 0,35 0,3829 0,076  0,4744 6,30 258,49 19,671
3 0,35 1,0000 0,159 1,2391 12,09 12249 19,488
4 0,35 1,0000 0,271  1,2391 5,30 31,53 8,535
5 0,35 1,0000 0,406  1,2391 1,01 4,02 1,629
6 035 1.0000 0558  1,2391 0,60 174 0970
Htoro 26,10 818,30 60,20

IpuMeuaHue; UMCJAEHHOCTDb 1-0OM BO3PAaCTHOM I'PYNIIbl B TEPMUHAJIbHbIH,
MepBbIN M BTOPOM NTPOrHO3UMPpYyeMble IoZbl 3alaHa McClieIoBaTe/1eEM




Sl

Tabauna 7:

IIporaos coctosiHuA 3anaca U OV npy 3aaHHOM MHTEHCUBHOCTHU NIpoMbIc/ia HHTEHCUBHOCTD

IIpOMbICJIa B ce30H 1987/88 . cCOXpaHsieTCs B IPOrHO3UPYEMOM IepHUoJe.

Boz- Koad- Koad- Cpea- 1987/88 1988789
pacT- $uuu- ¢uuu- Hsis
Hast €HT €HT Macca c N B C N B
rpyn- ecr. 4acr, pbI6BI F MJIH.3K3  MJIH.3K3 TbIC.T F THIC.T  MJIH.3K3 TBHIC.T
na CMepT. nonoJ.  (xr)
1 035 0,0699 0,025 0,0090 3,03 400,00 9,880 0,0090 0,07 400,00 9,880
2 035 0,3829 0,076  0,0440 8,33 229,06 17,431 0,0440 0,77 279,35 21,258
3 0,35 1,0000 0,159  1,1487 52,41 88,05 14,009 11,1487 14,63 154,47 24,575
4 0,35 1,0000 0,271  1,5918 41,65 59,32 16,057 11,5918 3,74 19,67 5,325
5 0,35 1,0000 0,406  1,8547 19,21 25,67 10,415  1,8547 2,58 8,51 3,453
6 035 1,0000 0,558 1,5731 4,35 6,23 3478 15731 1,10 2,83 1,581
Hroro 129,00 808,30 71,300 22.90 864,80 66,100
Bo3- Koad- Koad- Cpea- 1989/90
pact- ¢uuUu- PULIN- Hsist
Has €HT €HT Macca C N B
rpyll- €cr. yacrT, pbibbl F THIC.T MJIH.3K3 TBIC.T
na cMepT. nonoJ.  (kr) ’
1 0,35 0,0699 0,025 00,0090 0,07 400,00 9,880
2 035 0,3829 0,076  0,0440 0,77 279,35 21,258
3 0,35 1,0000 0,159  1,1487 17,84 188,38 29,971
4 0,35 1,0000 0,271  1,5918 6,56 34,51 9,342
5 0,35 1,0000 0,406  1,8547 0,86 2,82 1,145
6 035 1,0000 0,558 15731 0,37 094 0524
Hroro 2650 906,00 72,10

IpuMeuaHnue; YKMCJIEHHOCTDb 1-0M BO3paCTHOM I'PYINbl B TEPMUHAJIbLHBIH,
IepBbIM U BTOPOH NPOrHO3MpYEMbIe OBl 33 [laHa UCCIeOBaTE/IEM
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Tabauua 8: Ilpornos cocTosiHusi 3anaca ¥ O/1Y npu 3a4aHOM HHTEHCUBHOCTH TPpOMBICJIa: Fg ; = 0,439
Bo3- Koadg- Koap- Cpea- 1987/88 1988/89
pact- duUuu- QULUU- HsisI
Has €HT eHT Macca Cc N B Cc N B
rpyn- ecr. 4acT, pbiGbI F MJIH.3K3  MJIH.3K3 THIC.T F TBIC.T  MJIH,3K3 THIC.T
na CMepT. NMOonoJ.  (Kr)
1 0,35 0,0699 0,025 0,0090 3,03 400,00 9,880 0,0307 0,25 400,00 9,880
2 0,35 0,3829 0,076  0,0440 8,33 229,06 17,431 0,1681 2,79 279,35 21,258
3 0,35 1,0000 0,159  1,1487 52,41 88,05 14,009 10,4390 7,46 154 47 24,575
4 0,35 1,0000 0,271  1,5918 41,65 59,32 16,057 0,4390 1,62 19,67 5,325
5 0,35 1,0000 0,406  1,8547 19,21 25,67 10,415 0,4390 1,05 8,51 3,453
6 035 1,0000 0558 15731 435 6,23 3478 04390 0,48 283 1581
Hroro 129,00 808,30 71,300 13,60 864,80 66,100
Boz- Koad- Koad- Cpea- 1989790
pacTt- dunM- PuULU- H3IA
Has €HT €HT Macca C N B
rpyn- ecr. 4acT, 19336331 F THIC.T MJIH.3K3 ThIC.T
na CMepT. NMomnoJ.  (Kr)
1 035 0,0699 0,025 0,0307 0,25 400,00 9,880
2 0,35 0,3829 0,076  0,1681 2,73 273,36 20,802
3 035 1,0000 0,159 0,4390 8,04 166,40 26,474
4 0,35 1,0000 0,271  0,4390 5,77 70,17 18,996
5 0,35 1,0000 0,406  0,4390 1,10 8,94 3,627
6 033 1,0000 0,598  0,4390 0,66 3,87 2,159
Hroro 1850 92270 8190

IIpumMeuaHue: YHC/AEHHOCTD 1-0OM BO3PaCTHOMN I'PYIINbI B TEPMHUHAJIbHBIY,
MEPBBIY U BTOPOU NPOrHO3UPYEMbi€ IOl 3aaHa UCCIeJOBATEIEM




Table Legends

Table 1 Age (years) and weight (gr) data.

Table 2 Age composition of catches.

Table 3 Fishing mortality coefficients.

Table 4 Stock abundance (million of individuals).

Table 5 Biomass (thousand tonnes).

Table 6 Stock status and TAC prediction if F is an average value for the main age
groups.

Table 7 Stock status and TAC prediction if F = constant.

Table 8 Stock status and TAC prediction if Fg ¢ = 0.439.

* Al stock status and TAC predictions were made with the assumption that recruitment was
minimal.

Légendes des tableaux
Tableau 1 Données sur 'dge (ans) et le poids (g).
Tableau 2 Composition en &ges des prises.
Tableau 3 Coefficients de mortalité de péche.
Tableau 4 Abbndance du stock (millions d'individus).
Tableau 5 Biomasse (mille tonnes).
Tableau 6 Etat du stock et valeur théorique calculée de la TAC si F est une valeur
moyenne pour les principaux groupes d'age.
Tableau 7 Etat du stock et valeur théorique calculée de la TAC si F=constante.
Tableau 8 Etat du stock et valeur théorique calculée de la TAC si Fj=0.439.

* Toutes les valeurs théoriques des états des stocks et des TAC ont été calculées sur
I'hypothése que le recrutement était minimal.

Encabezamientos de las Tablas

Tabla 1 Datos de edad (afios) y peso (gr).

Tabla 2 Composicién por edades de las capturas.

Tabla 3 Coeficientes de mortalidad por pesca.

Tabla 4 Abundancia de la poblacién (millones de individos).
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Tabla 5

Tabla 6

Tabla 7

Tabla 8

Biomasa (mil toneladas).

Estado de la poblacion y prondsticos de la TAC si F es un valor promedio
para los grupos de edad principales.

Estado de la poblacién y pronéstico de la TAC si F=constante.

Estado de la poblacién y pronéstico de la TAC si Fg1=0.439.

* Todos los estados de la poblacén y los prondsticos de la TAC se efectuaron suponiendo que el
reclutamiento fue minimo.
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RESULTS OF FISH STOCK ASSESSMENT SURVEY, SOUTH GEORGIA,
DECEMBER 1987 - JANUARY 1988

J. E. McKenna, Jr. and S. B. Saila
Abstract

Commercial fish stocks around South Georgia have been declining
since the early 1970's. A survey to monitor these stocks was carried
out from December 1987 to January 1988. It complements earlier
surveys in the same area and showed that most of the stocks are
continuing to decline. Notothenia rossii is showing no signs of
recovery and Champsocephalus gunnari is likely to continue declining
in abundance.

Résumé

Les stocks de poissons commerciaux autour de la Géorgie du Sud ont
été en déclin depuis le début des années 70. Une campagne d'étude
pour contrdler ces stocks a été effectuée de décembre 1987 a janvier
1988. Elle compléte les études antérieures effectuées dans la méme
région, et a démontré que la plupart des stocks continuent a décliner.
Notothenia rossii ne manifeste en aucune fagon s'étre rétabli, et
I'abondance de Champsocephalus gunnari risque de continuer a
décliner.

Pezome

KoMmMepueckue 3amnacbl pbibpl B palioHe IOxHoi I'eoprum
yMeHbIIaJIUCh ¢ HauaJda 70-X rofjoB, CbeMKa 10 MOHUTOPUHIY
3TUX 3aTTaCOB NMPOBOAUJACH C Jlekabps 1989 r. o aHBapb 1988
r. 3TO JAOMNOJIHUJO Pe3yJbTaThl MNpeAbAyIiuX CbeEMOK,
NPOBOAMBIIUXCSI B 3TOM palioHe, U NT0Ka3aJ/1o0, UTO 60/bIIMHCTBO
3aM1aCOB MPOJOJIXKAKT yMeHbmaTbesl, Notothenia rossii He UMmeeT
HUKAKUX TMPHU3HAKOB BOCCTAHORBJIEHUSI KW  UHCJAEHHOCTb
Champsocephalus gunnari, BO3MOXHO, 6yAeT NpPOAOJIXKaTh
YMEHBbIIATHCS,

Resumen

Las poblaciones de peces, comerciales alrededor de Georgia del Sur
han estado declinando desde principios de los afios 70. Se llevé a cabo
una prospeccién para controlar estas poblaciones, desde diciembre de
1987 a enero de 1988. Esta complementa prospecciones anteriores
en la misma area e indica que la mayoria de poblaciones contindan
declinanado. Notothenia rossii no muestra cambios de recuperacion, y
es probable que Champsocephalus gunnari continie declinando
abundantemente.
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1. INTRODUCTION

The fish stocks of the South Georgia region represent an important commercial
resource to a number of nations. However, these stocks have been declining since the late
1970's (Kock 1985,1986; Gabriel 1987). In the early 1970's the fishery was supported
mostly by the catch of Notothenia rossii, which yielded hundreds of thousands of tonnes in a
season (Kock 1986). The decline in abundance of this species since that time has been
striking. By 1985 the stock was estimated to be less than 10% of its pristine size (Kock
1985). The fishery is presently supported by catches of Champsocephalus gunnari, but its
decline is also evident (Kock 1986). Other species have also shown rapid declines in the
South Georgia region. Between 1975/76 and 1980/81 abundance estimates decreased by as
much as two orders of magnitude (Kock et al. 1985).

The Commission for the Conservation of Antarctic Marine Living Resources has
adopted a set of measures aimed at rebuilding the stocks of N. rossii and maintaining the
other fish resources in the Antarctic. Commercial fishing has been prohibited within
12 miles of the island of South Georgia. A minimum mesh size of 120 mm is required of
fisheries directed toward N. rossii and Dissostichus eleginoides and 80 mm of fisheries
directed toward N. gibberifrons, N. kempi, N. squamifrons, and C. gunnari. The Commission
has also recommended minimization of by-catch of N. rossii in other fisheries.

In an effort to monitor the status and response of these stocks, a number of surveys
have been conducted around South Georgia by research vessels. This paper will examine the
status of these fish stocks as of the 1987/88 survey cruise and discuss their changes over
recent years. The analysis is based mostly on the comparison of estimates of stock biomass
and size structure from the research vessel cruise surveys in 1984/85 (Kock 1985a),
1986/87 (Gabriel 1987), and 1987/88.

2. METHODS

The 1987/88 survey took place between 19 December 1987 and 10 January 1988.
The sampling was based on a stratified random survey design. Stations were allocated to
100 m depth strata roughly in proportion to the area within each stratum and randomly
assigned to specific locations within stratum (stratum 1: 50-150 m, stratum 2:
151-250 m, stratum 3: 251-500 m; Everson 1984) (Figure 1). This procedure follows
that of Kock (1985) and Gabriel (1987). Most of the comparisons made here will be in
reference to these two surveys.

Thirty minute tows (at 3.5 Knots) were made by the R.V. Professor Siedlecki using a
P32/36 otter trawl equipped with 80 mm mesh and 43 - 52 mm mesh liner (Crawford
1988). The mouth opening was 17.5 m and the headrope height was 4 m (Christensen pers.
comm.).

A total of 113 tows were conducted during the survey. One hundred and four occurred
along the South Georgia coast and were considered standard (e.g. little or no gear damage)
(Figure 1). Only four successful tows were conducted in the Shag Rocks area (division 89,
Everson 1984). This maintains continuity of sampling for Shag Rocks, but can only give
qualitative results. Sampling density was 1 standard tow/350 Km?2 around South Georgia and
1 standard tow/1326 Km? at Shag Rocks. Total biomass was estimated based on swept-area
calculations (Mini-SURVAN program, Appendix A; McKenna 1988). All analyses in this
report are in reference to data which has been corrected for any subsampling on deck or in
the laboratory, and was standardized to 30 minute tows.
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3. RESULTS

Four species (C. gunnari, Pseudochaenichthys georgianus, N. gibberifrons, and
Chaenochephalus aceratus) accounted for over 86% of the catch (by weight) in the 1987/88
survey. The status of each of these species will be described in turn, as well as four other
species that are of interest in the region. The biomass estimates for each species are
summarized in Table 1 and are compared with earlier estimates in Table 2. A brief
summary of the length information for the 1987/88 survey is given in Table 3. Too few
tows were made at Shag Rocks to explicitly describe the population structure in that area.
The length data from Shag Rocks was combined with those from South Georgia for the
discussion here.

3.1 Champsocephalus gunnari

Since the decline of N. rossii the fishery in the South Georgia region has been
supported mostly by C. gunnari. During the 1987/88 survey C. gunnari occurred in 98% of
the tows around South Georgia and 100% of the Shag Rocks tows. It accounted for 33.5% of
the catch by weight. The largest concentrations were located west and southwest of the island
(Figure 2a). The largest tow was at station 86, yielding 428 kg. This represenis 13% of
the catch of this species. Most of the catch was from stratum 2 (15/31/1*)(Table 1).

The stratified mean catch per tow was 27.7 kg and the population was estimated to be
15086 mT at South Georgia. At Shag rocks the mean catch per tow was 18.2 kg and the
population was estimated to be 1445 mT. This estimate is about 31% of the 1986/87
population (52672 mT, Gabriel 1987) and is very close to Kock's (1985) estimate for the
1984/85 stock (Table 2).

The average length was 26.7 cm with obvious modes at approximately 16, 23, and
32 cm (Figure 3a). The first and second modes were present in both 1986/87 and
1987/88, but no discernable mode was seen at 32 cm in 1986/87. The large mode found at
22 cm in 1986/87 (Gabriel 1987) progressed to form a smaller mode at about 32 cm in
1987/88. Fifty percent of the fish in the 22 - 25 cm size range are mature (Lsg) (Kock et
al. 1985). based on survey catches 44% of the population was at or below Lso-

3.2  Pseudochaenichthys georgianus

This species of ice fish was relatively more predominant than in earlier surveys and
was the only major species which showed an increase in estimated biomass since the
1986/87 survey. During the 1987/88 survey Ps. georgianus occurred in 80% of the tows
around South Georgia and did not occur in the Shag Rocks area. It accounted for 23.6% of the
catch by weight. The largest concentrations were located northeast of the island (Figure 2b).
The largest tow was at station 27, yielding 456 kg. This represents 20% of the catch of this
species. Most of the catch was from stratum 2 (4/1 7/1*) (Table 1).

The stratified mean catch per tow was 20.9 kg and the population was estimated to be
11412 mT. This estimate is roughly double the estimate for 1986/87, but only 29%
greater than the 1984/85 estimate (Table 2).

The average length was 42.9 cm with obvious modes at approximately 21, 35, and

44 cm (Figure 3b). This size structure is similar to the 1986/87 season, but the
magnitudes of the two largest length modes (35 cm and 44 cm) were reversed in 1987/88.
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3.3  Notothenia gibberifrons

This species was the most common Notothenid in the South Georgia region during the
1987/88 survey. It occurred in 93% of the tows around South Georgia and 75% of the Shag
Rocks tows, and accounted for 15.6% of the catch by weight. The largest concentrations were
located southeast of the island (Figure 2c). The largest tow was at station 45, yielding
122 kg. This represents 8% of the catch of this species. Most of the catch was from
stratum 2 (6/9/1*) (Table 2).

The stratified mean catch per tow was 13.2 kg and the population was estimated to be
7189 mT at South Georgia. At Shag rocks the mean caich per tow was 7.7 kg and the
population was estimated to be 609 mT. This value for the stock size is more than 40%
lower than that estimated for the 1986/87 season (Table 2).

The average length was 42.9 cm with obvious modes at approximately 5, 17, and
37 cm (Figure 3c). This is nearly identical to that found in 1986/87. It is unclear
whether a mode existed at about 22 cm.

3.4  Chaenocephalus aceratus

C. aceralus was the rarest of the three species of ice fish during the 1987/88
survey. However, it still accounted for 13.5% of the catch by weight. It occurred in 89% of
the tows around South Georgia, but was not found in the Shag Rocks area. The largest
concentrations were located east and northeast of the island (Figure 4a). The largest tow was
at station 39, yielding 78 kg. This represents 6% of the catch of this species. Most of the
catch was from stratum 2 (3/14/1*) (Table 1).

The stratified mean catch per tow was 12.2 kg and the population was estimated to be
6642 mT. This estimate is 58% of the 1984/85 stock (Kock 1985) and has decreased by
about 40% since the last season (1986/87) (Table 2).

The average length was 38.6 cm, which is nearly 5 cm greater than the 1986/87
mean (33.9 cm, Gabriel 1987). The obvious modes occurred at approximately 15, 24, 32,
and 46cm (Figure 5a). The size structure in 1986/87 was similar, but had a stronger
mode at about 25 cm and a weak one at about 33 cm. There is also an indication of decreasing
size with increasing depth for this species, whereas all other species showed either an
increase in mean size with depth or no apparent change (Table 3).

There are four additional species of fish which are, or have been, of commercial
interest. They are N. rossii, N. squamifrons, Dissostichus eleginoides, and Patagonotothen
brevicauda guntheri.

3.5 Notothenia rossii

Although this species is rare now, it is the species that supported the commercial
fishery in the South Georgia region in the early 1970's. Everson (1977) estimated the
pristine stock at 500 000 tonnes. It declined rapidly from that time. By 1985 its
population had dropped to less than 10% of this value (Kock 1985). It has continued to drop
even at this low population level. The biomass was estimated to be between 2000 and
4 000 mT in 1986/87 (Gabriel 1987). The estimated value from the 1987/88 survey
was 1049 mT.

During the 1987/88 survey N. rossii occurred in only 32% of the tows around South
Georgia and was not found in the Shag Rocks area. Eighty three percent of these contained
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less than five individuals and 43% contained a single individual. It accounted for 2.1% of the
catch by weight. The largest concentrations were located north and southwest of the island
(Figure 4b). The largest tow was at station 21, yielding 35 kg and consisting of 24 fish.
This represents 16% of the catch of this species. Most of the catch was from stratum
2 (3/6/1*) (Table 1).

The stratified mean catch per tow was 1.9 kg and the population was estimated to be
1049 mT. This population estimate is 26% of the 1986/87 estimate (based on a normal
distribution, Gabriel 1987) and 8.2% of the stock present in 1984/85 (Kock 1985)
(Table 2).

. The average length was 49.9 cm, which is the same as for the 1984/85 population
(Kock 1985). It is close to the length of 50% maturity (Scherbich 1976, cited in Kock et
al. 1985). The size structure was not clear enough to accurately identify any modes (Figure
5b). Only one individual less than 35 cm was caught.

3.6  Notothenia squamifrons

This Notothenid was more common in past surveys (Table 1). During the 1987/88
survey N. squamifrons occurred in 23% of the tows around South Georgia and 25% of the
Shag Rocks tows. It accounted for 0.5% of the catch by weight. The largest concentrations
were located northeast of the island (Figure 4c). The largest tow was at station 31, yielding
7 kg. This represents 15% of the catch of this species. It was unique in that most of the
catch was from stratum 3 and it was completely absent from stratum 1 (shallowest)
(0/1/13*) (Table 1).

The stratified mean catch per tow was 0.7 kg and the population was estimated to be
384 mT at South Georgia. At Shag rocks the mean catch per tow was 13.2 kg and the
population was estimated to be 42 mT. At best this estimate shows a decline in biomass of an
order of magnitude (based on the delta distribution, Gabriel 1987) and possibly two orders
of magnitude (based on the normal distribution, Gabriel 1987) since the 1986/87 season
(Table 2).

The average length was 18.7 cm. This is about half of the 1986/87 value. The size
structure of this species was very different from that of the 1986/87 season. Aithough the
modes at 17 and 28 cm correspond to the first two in the 1986/87 season, the third and
largest peak (at 40-42 cm) was absent from the 1987/88 survey. The strongest peak in -
1987/88 was at the smallest size (~ 18 cm)(Figure 5¢). Only 20 individuals greater than
30 cm were collected.

3.7 Dissostichus eleginoides

This predatory species was generally uncommon in the 1987/88 survey, but
accounted for the single largest catch (12 mT) at a non-random site (this observation could
not be included as a representative station). It occurred in 32% of the tows around South
Georgia and 75% of the Shag Rocks tows, and accounted for 1.3% of the catch by weight. The
largest concentrations were located northwest of the island and at Shag Rocks (Figure 6a).
The largest tow was at station 104, yielding 20 kg. This represents 15% of the catch of this
species, which was evenly distributed between the three strata (1/1/1*) (Table 1).

The stratified mean catch per tow was 1.3 kg and the population was estimated to be
697 mT at South Georgia. At Shag rocks the mean catch per tow was 5.1 kg and the
population was estimated to be 408 mT. This population is approximately half of the
1986/87 stock and 14% of the 1984/85 population (Kock 1985) (Table 2).
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The individual lengths had the widest range of any species (6 - 125 cm). The average
length was 33.3 cm; a decrease of over ten centimeters from 1986/87. Sampling was not
extensive enough to clearly describe the size structure, but there appear to be modes at
roughly 16, 27, and 46 cm (Figure 7a). Nine individuals over 55 cm were collected.

3.8  Patagonotothen brevicauda guentheri

Patagonotothen brevicauda guentheri is unique in that it is endemic to Shag Rocks.
During the 1987/88 survey it occurred in 100% of the Shag Rocks tows, but was not found
in the South Georgia area. It accounted for 0.5% of the catch by weight. The largest tow was
at station 129, yielding 30 kg (Figure 6b). This represents 63% of the catch of this

species. Most of the catch was from stratum 1 (7/4/1") (Table 1).

The stratified mean catch per tow was 11.28 kg and the population was estimated to
be 895 mT. This stock estimate is greater than that for 1986/87 (331 kg, Gabriel 1987),
but is 14% of the 1984/85 estimate (Kock 1985) (Table 2).

The average length was 15.2 cm and the only obvious mode was at about 15 cm
(Figure 7b), which is similar to that described for the 1986/87 population.

4. DISCUSSION

The stock of C. gunnari experienced a severe decrease since the 1986/87 survey
(Table 2). The catch for that season was supported by the single, strong 84/85 year class
(Gabriel 1987). The decreased biomass in 1987/88 would suggest that this cohort has been
greatly reduced. Length frequency distributions suggest that this cohort (32 cm) is the
strongest, but its magnitude relative to the 85/86 cohort (~23 cm) is much smaller than
in the previous season (Figure 3a). The abundance of pre-recruit fish appears to be low
(Figure 3a). Future catches of C. gunnari will depend on what remains of the 84/85 year
class and the weak 85/86 cohort. Future declines in biomass are likely.

Fish in the 44-48 cm size class were responsible for the increased stock of
Ps. georgianus in 1987/88 (Figure 3b, Table 3)). However, this increase may be
temporary, because the following two year classes are small (Figure 3b). As members of
this strong year class are removed by fishing the population will probably decline again.

The decrease in the N. gibberifrons population was substantially greater between
1986/87 and 1987/88 (5331 mT) than from 1984/85 to 1986/87 (2633 mT) (Table
2). However, the stock might be improved by the relatively large number of fish less than
25 cm that are about to recruit (Figure 3c).

The biomass of Ch. aceratus has declined steadily from 1984/85 to the present
(Table 2), while the average size has increased. This can be explained by the progression of
the large mode found at 25 cm, in 1986/87, to about 32 cm in 1987/88. The cohorts
following the 32 cm class are small and will probably not substantially increase this stock
(Figure 5a). Without strong recruitment the decrease in biomass can be expected to
continue.

Despite the very low stock size of N. rossii it has continued to decline. Declining
biomass and a relatively large mean length (49.9 cm), indicate the continued removal of
sexually mature individuals without new recruitment to rebuild the population.

The proportion of catch, by weight, in each stratum : stratumi/stratum2/stratum3
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The biomass of N. squamifrons showed the most drastic decline of the species
examined. The population dropped by one fo two orders of magnitude and the mean length was
halved since 1986/87. It appears that the fishery was almost completely supported by fish
that were in the 40-42 cm size class during 1986/87. This size class was absent from the
1987/88 population and no fish over 40 cm were caught. The length frequency distribution
shows that the strongest mode was at 18 cm (1987/88) (Figure 5c). This group of
recruits might contribute to a recovery in the 1988/89 season, but the magnitude of that
recovery is uncertain.

The estimated population of D. eleginoides is about half the size of the 1986/87
population and the mean length has dropped by over 10 cm. The decreasing mean size shows
the removal of large, sexually mature individuals and the decreasing biomass indicates no
substantial recruitment. It is not clear from the length frequency distribution (Figure 7a)
if substantial recruitment can be expected in the near future.

The population estimate of P.b. guentheri increased relative to the 1986/87 season,
but this is probably due to the difference in sampling gear used (80 mm mesh in 1986/87
at Shag Rocks). The population as of 1987/88 is about 14% of that estimated for the
1984/85 season (Table 2). The significance of this decrease is unknown, but appears to be
substantial. Not enough information is available to accurately describe the biomass trends of
this species.

In summary, it is clear that all of the stocks examined here, with the exception of
Ps. georgianus, have declined since the 1986/87 survey, and most for much longer than
that. It seems likely that this trend will continue. The increase of Ps. georgianus appears to
be due to a strong year class, but this will probably be short-lived. Based on research
catches, without a substantial increase in recruitment, C. gunnari is likely to decline
rapidly in the future.
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APPENDIX A

SOURCE CODE OF THE SURVEY ANALYSIS PROGRAM;
WRITTEN IN QUICK basic (MICROSOFT), VERSION 4.0.

PRINT "Mini-SURVAN, filename:SMSURVAN.BAS"
PRINT

PRINT " BY Jim McKenna"

PRINT " 7 June 1988"

PRINT

STATISTICAL FORMULAS USED TO ESTIMATE THE POPULATIONS OF FISH IN THE
SOUTH GEORGIA AND SHAG ROCKS AREAS DURING THE 1987-1988 AMLR CRUISE.

KEYWORD DEFINITION

' pk - Sample mean for stratum k

' uST - Stratified mean

' xi - Observation (catch of tow i)

' Nk - Number of stations in stratum k

' N - Total number of stations (=tows)

' S2k - Sample variance for stratum k

' SEk - Standard error for stratum k

' Bk - Expansion factor for stratum k

' BST - Expansion factor for the whole survey area

' a.s.t - Area of standard tow (0.019452838 n.mi.2, Gabriel 1988
' pers comm)

' CONF - 95% confidence limits of the stratified mean population

' estimate.

' Vk - Variance of mean for stratum k

' VST - Variance of stratified mean

' SEST - Standard error of stratified mean

' CVk - Coefficient of variation for stratum k

' CVST - Coefficient of variation for stratified mean

' Pk - Minimum population for total area, stratum k

' S2Pk - Variance of the Minimum population for the total area,

' stratum k

' PST - Minimum population for total area based on stratified mean
' S2PST - Variance of Minimum population for the total area, based
' on the stratified mean.

Nk

zxi

i=1

Sample Mean = pk=------------ Manual

Nk
' Nk
' (xi-pk)
' i=1
' Sample Variance S2K=--------mmemeee- Cochran
' (Nk-1)
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(SN
<o

Sk

Coefficient of variation CVk=------- x 100  Manual

pk
S2k
Variance of the Mean Vk=------- Snedecor
Nk

Standard Error of the Mean

Minimum population

SEk=BVk Manual

for total area Pk=pkBk

Variance of the Minimum

Population for Area S2Pk=Vk Bk
STRATIFIED STATISTICS
L
2. Bk pk
k=1
Stratified Mean UST=-mmmmmmmmmmmmmmmme Cochran
BST
N
Y(xi - uST)
i=1
Population Variance S2S8T=-------=---mmmcomommnoo-
(N - 1)

Variance of Stratified VST=X(Vk (Bk/ST))  Cochran

Mean

Standard Error of

Stratified Mean SEST=BVST Manual
SEST
Coefficient of ~ -=-----om- x 100 Manual
Variation uST
Minimum Population
for Total Area, PST=uST ST



Stratified

Variance of Minimum
Population for Area, S2PST= VST 8ST
Stratified

YAk
FiTc) p——
a.s.t.

1986: STRATUM AREA(S.G.) EXPANSION FACTOR # OF TOWS

1 2249 115333.328 34
2 5271 270307.688 56
3 3089 158410.250 19

' 95% Confidence Limits: uST & (1.96 SEST)

DEFDBL A

PRINT

PRINT "This program will accept either weight or number data"

PRINT "The purpose is to produce the same statistical breakdown and *
PRINT "population estimates as SURVAN"

PRINT " Data are expected in the following form:"

PRINT " station,stratum,species(full name in quotes),weight or count"
PRINT " The data must be sorted by species!!"

PRINT " All observations with an abundance value of 0. should be removead!"
PRINT " This program expects the data to have been corrected to a standard"
PRINT " tow of 30 min. at 3.5 knots, and for any subsampling that occurred."
PRINT " A representative tow is defined as one in which the quality code"
PRINT " values are as follows:"

PRINT" STATION_TYPE_CODE =1"

PRINT" HAUL_COND =1or2"
PRINT" GEAR_COND <=6"
PRINT

PRINT "during program operation the data are stored in arrays according”
PRINT "to stratum.”
PRINT

INPUT "Please, enter a title for this run :"; TITL$

PRINT "INITIALIZATION AND DIMENSIONING ..."

AST = .019452838#: 'area of standard tow (n.mi. )

DIM BETA(3), AREA(3)

DIM AR(3, 300), NK(3): ' abundance arrays and # of obs. in each stratum

DIM MEAN(3), S2(3), S(3), CV(3), V(3), SE(3), P(3), S2P(3): ' SAMPLE statistics

GOSUB INIT:
FIRSTPASS =1
COUNT =1
TOTAREA=0
FORI=1TO3
PRINT "Please, enter the area expansion factor for stratum”; I; " (n.mi. ):"
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INPUT BETA(l)
PRINT "Please, enter the area of stratum”; I; * (n.mi. ):"
INPUT AREA(l)
PRINT "Please, enter the # of REPRESENTATIVE stations (=tows) in stratum”; |; ""
INPUT NK(I)
TOTAREA = TOTAREA + AREA(l)
NEXT |
BETAST = TOTAREA/AST

PRINT "Are the data for this run WEIGHT (W) or NUMBERS (N)?"

INPUT TYPFLAGS: ' flag for weight or counts

IF TYPFLAGS = "W" OR TYPFLAGS = "w" OR TYPFLAG$ = "WEIGHT" OR TYPFLAGS$ = "weight”
OR TYPFLAGS = "wt" OR TYPFLAG$ = "WT" THEN TYPFLAGS$ = "WEIGHT (Kg)" ELSE
TYPFLAGS = "NUMBERS"

INPUT " Enter the name for the output file"; FIL2$
OPEN "O", 2, FIL2$

RETRY: INPUT "Are the data in a file"; ans1$
IF ansi1$ <> "Y" AND ans1$ <> "y" AND ans1$ <> "n" AND ans1$ <> "N" THEN GOTO RETRY:
IF ans1$ = "N" OR ans1$ = "n" THEN GOTO LOOP1:

INPUT "ENTER THE NAME OF THE DATA FILE", FILN$
OPEN "I", 1, FILN$

LOOPX: IF ans1$ = "y" OR ans1$ = "Y" THEN GOSUB READDATA:
IF ans1$ = "y" OR ans1$ = "Y" THEN GOTO RRUN:

'ENTER DATA DIRECTLY :
LOOP1: PRINT "ENTER station,stratum,species,abundance FOR POINT"; PT; ""
PT =PT + 1
INPUT ST, STRT, SPP$, ABUND
IF FIRSTPASS = 1 THEN LASTSP$ = SPP$: FIRSTPASS =0
IF SPP$ <> LASTSP$ THEN PRINT "Please hold that datum. The program will now run
the stats on "; LASTSP$; " and return to this point for the next species": GOTO RDEND:
LASTSP$ = SPP$
ON STRT GOTO ARRAY1, ARRAY2, ARRAY3
ARRAY1: AR(1, ARCOUNT1) = ABUND
ARCOUNT1 = ARCOUNT1 +1
GOTO LOOPT:
ARRAY2: AR(2, ARCOUNTZ2) = ABUND
ARCOQUNT2 = ARCOUNT2 +1
GOTO LOOP1:
ARRAY3: AR(3, ARCOUNT3) = ABUND
ARCOUNT3 = ARCOUNT3 + 1
GOTO LOOPT:

RDEND: LASTSP$ = SPP$

RRUN: PRINT "Calculating statistics..."
FORK=1TO3
PRINT "STRATUM"; K; " .."
PRINT "MEAN"
SUM1 =0
IF AR(K, 1) = 0 THEN
MEAN(K) = 0!
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S2(K) = 0!
CV(K) = 0!
V(K) = 0!
SE(K) = 0!
P(K) = Ol
S2P(K) = 0!

GOTO 50
END IF
FOR | = 1 TO NK(K)
SUM1 = SUMT + AR(K, 1)
NEXT |
MEAN(K) = SUM1 / NK(K): 'MEAN BY STRATUM
PRINT "VARIANCE"
SUMV =0
FOR | = 1 TO NK(K)
SUMV = SUMV + (AR(K, 1) - MEAN(K)) * 2

NEXT I
IF NK(K) = 1 THEN
S2(K) =0
ELSE

S2(K) = SUMV / (NK(K) - 1): ' VARIANCE BY STRATUM
END IF
PRINT "COEFFICIENT OF VARIATION"
CV(K) = SQR(S2(K)) / MEAN(K) * 100: ' COFF. OF VAR.
PRINT "VARIANCE OF THE MEAN"
V(K) = S2(K) / NK(K): * VAR. OF THE MEAN
PRINT "STANDARD ERROR OF THE MEAN"
SE(K) = SQR(V(K))
PRINT "MINIMUM POPULATION ESTIMATE FOR TOTAL AREA"
P(K) = MEAN(K) * BETA(K)
PRINT "VARIANCE OF THE MINIMUM POPULATION ESTIMATE"

S2P(K) = (V(K) * BETA(K) A 2): ' VAR. OF MIN. POP. EST.

50 NEXT K
PRINT " ---- STRATIFIED STATISTICS ---- "

N = NK(1) + NK(2) + NK(3): ' TOTAL NUMBER OF SAMPLES TAKEN

PRINT "STRATIFIED MEAN"
SUM1 =0
FORK=1TO3
SUM1 = SUM1 + (MEAN(K) * BETA(K))

NEXT
STMEAN = SUM1 / BETAST: 'STRATIFIED MEAN
PRINT "POPULATION VARIANCE"
PSUM =0
FORK=1TO3

FOR | = 1 TO NK(K)

PSUM = PSUM + (AR(K, I) - STMEAN) * 2

NEXT |
NEXT K
IF N =1 THEN

S2ST =0

ELSE

S2ST = PSUM /(N - 1): ' POPULATION VARIANCE
END IF
PRINT "VARIANCE OF STRATIFIED MEAN"
VST = 0

33



FORK=1TO3
VST = VST + (V(K) * (BETA(K) / BETAST) * 2):' VAR. OF STRAT. MEAN

NEXT K
PRINT "STANDARD ERROR OF THE STRATIFIED MEAN"
SEST = SQR(VST)
PRINT "COEFFICIENT OF VARIATION"
IF STMEAN = 0! THEN

CVST=0

ELSE

CVST = SEST/STMEAN * 100
END IF
PRINT "MINIMUM POPULATION ESTIMATE, BASED ON STRATIFIED MEAN"
PST = STMEAN * BETAST
PRINT "VARIANCE OF MIN. POPULATION ESTIMATE, BASED ON STRATIFIED MEAN"
S2PST = VST * BETAST # 2:' VAR. OF MIN. POP., STRAT. MEAN

PRINT "95% confidence limits"
CONFU = STMEAN + (1.96 * SEST)
CONFL = STMEAN - (1.96 * SEST)

'go to output sub.
GOSUB POUT:
IF EOF(1) AND COUNT =1 THEN COUNT = 2: GOSUB POUT ELSE IF EOF(1) AND COUNT =2
THEN STOP

GOSUB INIT: ' REINITIALIZE VARIABLES
GOTO LOOPX: ' CONTINUE WITH THIS DATA SET

READDATA: PRINT "SUB. TO READ DATA FROM A FILE..."
IF FIRSTPASS = 1 THEN INPUT #1, ST, STRT, SPP$, ABUND
IF FIRSTPASS = 0 THEN ST = NEXTST: STRT = NEXTSTRT: SPP$ = NEXTSP$:
ABUND = NEXTAB
LASTSP$ = SPP$
WHILE SPP$ = LASTSP$ AND NOT EOF(1)
ON STRT GOTO ARR1, ARR2, ARR3
ARR1: AR(1, ARCOUNT1) = ABUND
PRINT "1": ARCOUNT1; AR(1, ARCOUNT1)
ARCOUNT1 = ARCOUNT1 + 1
GOTO LOOP2:
ARR2: AR(2, ARCOUNT2) = ABUND
- PRINT "2": ARCOUNT2; AR(2, ARCOUNT2)
ARCOUNT2 = ARCOUNT2 + 1
GOTO LOOP2: |
ARR3: AR(3, ARCOUNT3) = ABUND
PRINT "3": ARCOUNT3; AR(3, ARCOUNT3)
ARCOUNT3 = ARCOUNT3 + 1
GOTO LOOP2:
LOOP2: IF EOF(1) THEN GOTO EX1:
INPUT #1, ST, STRT, SPP$, ABUND: PRINT ST, STRT, SPP$, ABUND
EX1: WEND

FIRSTPASS =0

'"Hold these as the first record of the next species input set.
NEXTST =ST

NEXTSTRT = STRT

NEXTSP$ = SPP$

NEXTAB = ABUND

34



RETURN

INIT: ARCOUNTT = 1: ' next empty element of array AR1
ARCOUNT2 = 1: ' next empty element of array AR2
ARCOUNTS3 = 1: ' next empty element of array AR3

PT = 1: ' count of points entered for this species-location

' Re-initialize abundance array.
FORK=1TO3
FOR1=1TO 300
‘AR(K, ) = 0!
NEXT |
NEXTK
RETURN

POUT: 'SUB. TO SEND RESULTS TO OUTPUT FILE.
PRINT #2, "Mini-SURVAN", "CATCH/TOW"
PRINT #2, " "
PRINT #2, TAB(25); DATES$, TIMES$
PRINT #2, " "
PRINT #2, TAB(12); LASTSPS$, TYPFLAGS
PRINT #2, TITLS$
PRINT #2, " " .
PRINT #2, TAB(115); "VARIANCE"
PRINT #2, "STRATUM"; TAB(15); "SAMPLE"; TAB(30); "SAMPLE"; TAB(45);
"COEFFICIENT": TAB(60); "VARIANCE"; TAB(72); "STANDARD ERROR"; TAB(90);
"MINIMUM POPULATION"; TAB(110); "MINIMUM POPULATION"
PRINT #2, TAB(11); "N"; TAB(15); "MEAN"; TAB(30); "VARIANCE"; TAB(45); "OF
VARIATION"; TAB(60): "THE MEAN"; TAB(72); " OF THE MEAN"; TAB(90); "FOR TOTAL
AREA": TAB(110); "FOR TOTAL AREA"
PRINT #2, " "
FORK=1TO3
PRINT #2, K; TAB(11); N; TAB(15); MEAN(K); TAB(30); S2(K); TAB(45); CV(K);
TAB(60); V(K); TAB(72); SE(K); TAB(90); P(K); TAB(110); S2P(K)
NEXT K
PRINT #2, " ": PRINT #2, " "
PRINT #2, TAB(115); "VARIANCE OF"
PRINT #2, TAB(10); "STRATIFIED"; TAB(25); "POPULATION"; TAB(38); "VARIANCE OF ";
TAB(53); "STANDARD ERROR OF"; TAB(71); " COEFFICIENT"; TAB(85); "MINIMUM
POPULATION"; TAB(110); "MINIMUM POPULATION"
PRINT #2, TAB(10); " MEAN  "; TAB(25); "VARIANCE"; TAB(38); "STRATIFIED MEAN";
TAB(55); "STRATIFIED MEAN"; TAB(71); " OF VARIATION"; TAB(85); " FOR TOTAL AREA';
TAB(110); "FOR TOTAL AREA"
PRINT #2, " "
PRINT #2, TAB(10); STMEAN; TAB(25); S2ST; TAB(38); VST; TAB(55); SEST; TAB(71);
CVST; TAB(85); PST; TAB(110); S2PST
PRINT #2, " "
PRINT #2, "95% CONFIDENCE LIMITS"
PRINT #2, "ABOUT STRATIFIED MEAN", "LOW:", CONFL, "HIGH:", CONFU
PRINT #2, " ": PRINT #2, " "

RETURN
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Table 1: Estimates of mean trawlable biomass and coefficients of variation by depth
strata, December 1987 - January 1988.
Stratum
50-150 m 151-250 m 251-500 m Combined
Minimum Coef. Minimum Coef. Minimum Coef. Minimum Coef.
biomass var. biomass var. biomass var. biomass var.
(mt) (%) (m) (%) (m) (%) (m) (%)
C. gunnari
South Georgia 3557 46.8 10878 24.0 651 36.9 15086 20.7
Shag Rocks 225 - 1188 94.8 34 - 1447 77.8
Ps. georgianus
South Georgia 1426 22.7 9017 28.1 970 88.4 11412 23.6
N. gibberifrons
South Georgia 1834 28.0 4404 17.5 950 29.9 7189 13.5
Shag Rocks 538 - 60 100. 10 - 609 9.9
Ch. aceratus '
South Georgia 703 16.1 5252 14.5 686 31.7 6642 - 12.0
N. rossii
South Georgia 234 30.2 634 35.7 181 73.1 1049 25.9
N. squamifrons
South Georgia - - 17 38.8 367 26.6 384 25.5
Shag Rocks
D. eleginoides ‘
South Georgia 65 53.9 221 45.6 410 25.2 697 21.3
Shag Rocks 326 - 83 81.8 - - 408 16.5
P.b. guntheri
Shag Rocks 564 - 331 69.1 103 - 999 -
Number of hauls
South Georgia 33 54 17 104
Shag Rocks 1 2 1 4
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Table 2: Comparison of estimates of mean trawlable biomass, standard deviation and coefficient of
variation based on the normal distribution, 1984/85 and 1986/87, relative to
estimates for 1987/88.

Shag Rocks South Georgia Combined
Minimum Std. Coef. Minimum Std. Coef. Minimum Std. Coef.
biomass dev. var. biomass dev. var. biomass dev. var.
(mt) (%) (mt) (mt) ‘ (%)

C. gunnari

Kock (1985) - - - - - 15821 16042 101.4
Gabriel(1987) 10023 5523 55.1 42649 8047 18.9 52672 9760 18.5
1987/88 : 1447 77.8 15086 20.6 16533 3301 20.0

Ps. georgianus
Kock (1985) - - - - - - 8134 2684 33.0
Gabriel(1987) - - - 4579 671  14.6 4579 671 14.6
1987/88 - - - 11412 2691 23.6 11412 2691 23.6

N. Gibberifrons
Kock (1985) - - - - - - 15762 4476 28.4
Gabriel(1987) 363 164 45.2 12766 1975 15.5 13129 1982 15.1
1987/88 609 60 9.9 7189 969 13.5 7798 971 12.5

Ch. aceratus

Gabriel(1987) - - - 10816 1441 13.3 10816 1441 13.3
1987/88 - - - 6642 800 12.0 6642 800 12.0
N. rossii
Kock (1985) - - - - - - 12781 12768 99.9
Gabriel(1987) - - - 3966 2707 68.3 3966 2707 68.3
1987/88 - - - 1049 277 25.9 1049 277 25.9
N. squamifrons '
Gabriel(1987) 30 17 56.7 37166 29164 78.5 37196 29165 78.4
1987/88 42 - - 384 98 25.5 284 98 25.5

D. eleginoides :
Kock (1985) - - - - - - 8159 6242 76.5
Gabriel(1987) 763 305 39.9 1541 519 33.7 2304 602 26.1
1987/88 408 67 16.5 697 149 21.3 1105 163 14.8

P.b. guntheri
Kock (1985) Co- - - - - - 7256 3417 471
Gabriel(1987) 331 141 45.4 - - - 331 141 45.4
1987/88 999 229 25.6 - - - 999 229 22.9
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Table 3 : Summary of length information for 1987/88 AMLR survey of South Georgia

Mean Mean Length
Size Overall by Stratum (cm) Obvious -

Species Range (cm) Length (cm) 1 2 3 Lso* (cm) Modes (cm)
C. gunnari 2 - 57 26.7 21.4 29.2 34.9 22 -25 16,23,32
Ps. georgianus 8 - 57 42.9 44.9 42.4 44.6 41 - 46 21,35,44
N. gibberifrons 3 - 51 21.4 17.7 24.0 27.5 32 - 34 5,17,37
N. rossii 7 - 69 49.9 52.3 48.4 53.4 41 - 51 - - -
Ch. aceratus 11 - 71 38.6 43.7 38.1 36.1 46 - 58 15,24,32,46
N. squamifrons 7 - 40 18.7 - 22.6 18.6 ~ 301 18,28
D. eleginoides 6 -125 33.3 24.2 40.3 47.7 ~ 952 16,27,46
P.b. guntheri 9 - 22 15.2 14.9 16.2 14.6 - 15

* Length of 50% maturation, taken from Table 2, Kock et al. 1985
1 for Kerguelen
2 for Crozet
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STATIONS OF THE 1987-88 AMLR DEMERSAL FISH SURVEY
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Figure 1: Map of station locations for the 1987-1988 AMLR survey cruise - South Georgia and Shag Rocks. The axes are in degrees
west longitude and degrees south latitude, respectively. Only those stations which are explicitly referenced in the text have
been labelled with a number.
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(c)

Contour

Distribution of catch per tow, Champsocephalus gunnari.
interval is 50 kg (range 0-350).

Distribution of caich per tow, Pseudochaenichthys georglanus Contour
interval is 50 kg (range 0-400).

Distribution of catch per tow, Notothenia gibberifrons. Contour
interval is 20 kg (range 0-80).
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Figure 3: (a) Length frequency distribution, Champsocephalus gunnari.

(b) Length frequency distribution, Pseudochaenichthys georgianus.

(c) Length frequency distribution, Nofothenia gibberifrons.
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(a) Distribution of catch per tow, Chaenocephalus aceratus. Contour
interval is 10 kg (range 0-70).

(b) Distribution of catch per tow, Notothenia rossii. Contour interval is
5 kg (range 0-25).

(c) Distribution of catch per tow, Notothenia squamifrons. Contour interval
is 1 kg (range 0-6).
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(a) Length frequency distribution, Chaenocephalus aceratus.
(b) Length frequency distribution, Notothenia rossii.

(c) Length frequency distribution, Notothenia squamifrons.
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Figure 6: (a) Distribution of catch per tow, Dissostichus eleginoides. Contour
interval is 2 kg (range 0-10). ’

(b) Distribution of catch per tow, Patagonothen brevicauda guntheri.
Contour interval is 5 kg (range 0-25).
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Dissostichus eleginoides
total length frequency (n=207)

'y

—h
{
1

O, . v, s T, v e+

N W R T WL, W W

R NS, ", T, S, "l . S, O, . W W, 4 |

nw

..... R A.. :

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Length Class (cm)

~ 30 0O T
—
O~ N WHhOON®OO

Patagonothen brevicauda guntheri
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Figure 7: (a) Length frequency distribution, Dissostichus eleginoides

(b) Length frequency distribution, Patagonothen brevicauda guntheri.

47







Tableau 1

Tableau 2

Tableau 3

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Légendes des tableaux

Estimations de la biomasse chalutable moyenne et des coefficients de
variation par couches de profondeur, décembre 1987 - janvier 1988.

Comparaison des estimations de la biomasse chalutable moyenne, de
I'écart-type et du- coefficient de variation basés sur la distribution
normale, 1984/85 et 1986/87, par rapport aux estimations pour
1987/88.
Résumé des informations sur les longueurs pour la campagne d'étude des
AMLR au large de la Géorgie du Sud.

Légendes des figures
Carte des emplacements des stations pour la campagne d'étude des AMLR de
1987-88 - en Géorgie du Sud et dans les Shag Rocks. Les axes sont en
degrés de longitude ouest et degrés de latitude sud, respectivement. Seules
les stations dont il est fait mention explicite dans le texte ont été indiquées
par un chiffre.

(a) Distribution de prise par trait de chalut, Champsocephalus gunnari.
L'equidistance des courbes est de 50 kg (fourchette 0-350).

(b) Distribution de prise par trait de chalut, Pseudochaenichthys
georgianus. L'équidistance des courbes est de 50 kg (fourchette
0-400)

(c) Distribution de prise par trait de chalut, Notothenia gibberifrons.
L'équidistance des courbes est de 50 kg (fourchette 0-80)

(a) Distribution de fréquences de longueurs, Champsocephalus gunnari.

(b) Distribution de fréquences de longueurs, Pseudochaenichthys
georgianus.

(c) Distribution de fréquences de longueurs, Notothenia gibberifrons.

(a) Distribution de prise par trait de chalut, Chaenocephalus aceratus.
L'équidistance des courbes est de 10 kg (fourchette 0-70).

(b) Distribution de prise par trait de chalut, Notothenia rossii.
L'équidistance des courbes est de 5 kg (fourchette 0-25).

(c) Distribution de prise par trait de chalut, Notothenia squamifrons.
L'équidistance des courbes est de 1 kg (fourchette 0-6).

(a) Distribution de fréquences de longueurs, Chaenocephalus aceratus.
(b) Distribution de fréquences de longueurs, Nofothenia rossii.
(c) Distribution de fréquences de longueurs, Notothenia squamifrons.

(a) Distribution de prise par trait de chalut, Dissostichus eleginoides.
L'équidistance des courbes est de 2 kg (fourchette 0-10).
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Tabauna 2

Tabuuna 3
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PucyHok 3

PucyHok 4
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(b) Distribution de prise par trait de chalut, Patagonothen brevicauda
guntheri. L'équidistance des courbes est de 5 kg (fourchette 0-25).

(a) Distribution de fréquences de longueurs, Dissostichus eleginoides.

(b) Distribution de fréquences de longueurs, Patagonothen brevicauda
guntheri.

3aroJIoBKH K TabJIH1aM

OLeHKY cpeJiHeW BeJWYUHbBI 61ilOMacchl TPOMBIC/IOBOM UACTH 3araca
U KO3pPULLHEHTH BAPUATUBHOCTH O FOPU3OHTAM, AeKabpb 1987 r. -
sIHBapb 1988 1.

CpaBHEHUE OL€HOK cpeZHel BeJHUUNHbl 6HOMAcChl MPOMBICJIOBOU
UacTU 3a1aca, CpeAHero KBaJApPaTUUECKOro OTKJOHEHUsT U
Ko3ppUnMeHTa BapHATUBHOCTH, OCHOBaHHBIX Ha HOPMaJbHOM
pacnpeAeserHuy, 1984-85 rr. 1 1986-87 rr.

CBogKka JlaHHBIX MO JJIUHe AJs cbeMKu AMLR B parioHe I0XHOM
T'eopruu, 1987-88 rr.

Ilognucu K puCyHKaM

Kapra pacnoJoXeHUN CcraHUMI A4ast pefica 1987-88 rr. ¢ LeJabIo
cbeMKU AMLR B pafioHe I0xxHo I'eopruu u ckadJ lllar. Ocu KoopAHUHAT
COOTBETCTREHHO BRbBIPAXEHB B rpajycax 3alaJHoH JoJroTsl U
rpagycax woXxHoH mupoThl. IludppamMu o603HaueHbl TOJIbKO Te€
CTaHLMH, O KOTOPbIX NOAPO6HO FOBOPUTCS B TEKCTE.

(a) PacnpepgesieHUe BeJUUYMH YJOBa 33 OJHO  TpaJieHUE,
Champsocephalus gunnari. PaccTosiHUe MeXAYy KOHTYpaMH PaBHO
50 kr (ananazoH 0-350).

(b) PacnpegesieHue BeJUUMH yJOBa 3a OJHO  TpaJl€HUe,
Pseudochaenichthys georgianus. PaccTosiHHe MeXAY KOHTYpaMu
paBHo 50 kr (AuanasoH 0-400),

(c) PacnpexeseHHe BeJHWUHH YJOBa 3a oAHO TpaJieHue, Notothenia
gibberifrons. PaccTosiHHe MeXJy KOHTypaMH paBHO 20 Kr
(auanazoH 0-80).

(a) YactoTHoe pacnpejeJseHue aAauH, Champsocephalus gunnari.

(b) YacTorHOe pacnpefeJseHue AJMuH, Pseudochaenichthys georgianus.

(c) YactoTHoe pacnpeaesienue aAauH, Notothenia gibberifrons.

(a) PacnpegesieHue BeJIMUUWH YJIOBa, 32 OJHO  TpaJieHUE,

Chaenocephalus aceratus. PaccTosiHle MeXAy KOHTypaMHU paBHO
10 Kr (auanasoH 0-70).




PucyHok 5

PucyHok 6

PucyHok 7

Tabla 1

Tabla 2

Tabla 3

Figura 1

Figura 2

(b) PacnpegeJieHue BeJIMUUH yJOBa 3a oAHO TpaJsieHUe, Notothenia
rossii. PacctosiHue MeXJy KOHTYpaMM paBHO 5 KI' (AUala3oH
0-25).

(c) PacnpezseJsieHHe BeJUUMH YJIOBA 32 oAHO TpaJeHue, Notothenia
squamifrons. PaccTosiHHe MeZAy KOHTypaMH paBHO 1 Kr
(auanasoH 0-6).

(a) YacrtoTHoe pacnpeaeJsenue aauH, Chaenocephalus aceratus.

(b) YacTtoTHOe pacnpegesaenue auauH, Notothenia rossii.

(c) YactoTHoe pacnpegeJseHue aauH, Notothenia squamifrons.

(a) PacnpezeJieHHe BeJIMUUH yJOBA 3a OJHO TpaJieHue, Dissostichus
eleginoides. PaccTosiHUe MeXAY KOHTypaMU paBHO 2 KrI
(nuanaszoH 0-10).

(b) PacnpegeJsieHHe BeJUUYWH YyJOBa 3a OJHO TpaJieHUe,
Patagonothen brevicauda guntheri. PaccTosiHUEe MeXAy
KOHTYpaMU paBHO 5 KI' (AnanasoH 0-25).

(a) YacToTHoe pacnpegeJsienue AauH, Dissostichus eleginoides.

(b) YactoTHOe pacnpeaenenue AJauH, Patagonothen brevicauda
guntheri.

Encabezamientos de las Tablas

Estimaciones de la biomasa media explotable y coeficientes de variacion por
estratos de profundidad, diciembre de 1987 - enero de 1988.

Comparacion de las estimaciones de la biomasa media explotable, desviacién
estandar y coeficiente de variacién basado en la distribucién normal,
1984/85 y 1986/87, relativo a las estimaciones para 1987/88.

Resumen de la informacion de tallas para la prospecciéon AMLR de 1987/88
en Georgia del Sur.

Leyendas de las Figuras

Mapa con la localizacién de las estaciones para el crucero de prospeccion
AMLR de 1987/88 - Georgia del Sur y rocas Cormoran. Los ejes estan
indicados en grados longitud Oeste y grados latitud Sur respectivamente.
Solamente aquellas estaciones mencionadas explicitamente en el texto estan
designados con un nimero.

(a) Distribucién de captura por arrastre, Champsocephalus gunnari. El
intervalo del contorno es 50 kg (rango 0-350).

(b) Distribucién de captura por arrastre, Pseudochaenichthys
georgianus. El intervalo del contorno es 50 kg (rango 0-400).
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Figura 3

Figura 4

Figura 5

Figura 6

Figura 7
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(c)

(a)
(b)

(c)
(a)

(b)

(c)

Distribucion de captura por arrastre, Notothenia gibberifrons. El
intervalo del contorno es 20 kg (rango 0-80).

Distribucién de frecuencia por tallas, Champsocephalus gunnari.

Distribucion de frecuencia por tallas, Pseudochaenichthys
georgianus.

Distribucion de frecuencia por tallas, Notothenia gibberifrons.

Distribucion de captura por arrastre, Chaenocephalus aceratus. El
intervalo de contorno es 10 kg (rango 0-70).

Distribucion de captura por arrastre, Notothenia rossii. El intervalo
de contorno es 5 kg (rango 0-25).

Distribucion de captura por arrastre, Notothenia squamifrons. El
intervalo de contorno es 1 kg (rango 0-6).

Distribucion de la frecuencia por tallas, Chaenocephalus aceratus.
Distribucién de la frecuencia por tallas, Notothenia rossii.
Distribucion de la frecuencia por tallas, Notothenia squamiifrons.

Distribucion de la captura por arrastre, Disssostichus eleginoides.
El intervalo del contorno es 2 kg (rango 0-10).

Distribucién de la captura por arrastre, Patagonothen brevicauda
guntheri . El intervalo del contorno es 5 kg (rango- 0-25).

Distribucion de la frecuencia por tallas, Disssostichus eleginoides.

Distribucién de la frecuencia por tallas, Patagonothen brevicauda
guntheri.
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NOTOTHENIA (P.) GUNTHERI STOCK STATUS AND TAC ESTIMATION IN THE
AREA OF SHAG ROCKS (SUBAREA 48.3)

K. Shust and R. Borodin
Abstract

Data on age composition of catches and fishing efforts for
1979/80-1987/88 were used to analyse N. guntheri stock status.
On the basis of these data using VPA method with different
adjustments stock estimates were obtained. Instantaneous natural
mortality coefficient was M=0.7-0.9 (Atlantic Fisheries Research
Institute data). To estimate terminal value of instantaneous fishing
coefficient (F) different adjustments were used. Longterm mean of F,
Gamma method, Pope and Shepherd method, using F regression on
fishing effort and using average weighted F. Prior to the beginning of
fishery N. guntheri abundance was estimated as 227 thousand tonnes
(using all the abovementioned methods). For 1986/87 the figure
was only 102 thousand tonnes when calculation was done using
regression equation and 160 thousand tonnes when the Gamma method
was used (actual values of first and second age groups abundance were
not taken into consideration). Of all these methods adjustments of F
using the regression equation at which the correlation coefficients
were the highest is the most preferable. Taking into consideration
the fact that in the 1986/87 season the recruitment in the first age
group was not abundance of N. guntheri in 1987/88 was
152 thousand tonnes. Then the following TAC values were obtained:

(a) Fishing intensity (F) in the predicted period is equal to the
mean value of fishing mortality for the main commercially
taken age groups {(2-4 years);

(b) Fishing intensity in the predicted period is at the level of
1987/88;

(c) Fishing intensity in the predicted period is Fg ;.

In the first two cases TAC is 12.3-12.7 thousand tonnes and in the
third case - 32.3 thousand tonnes. The analysis of estimations
demonstrates that at the current level of fishing (1987/88) the size
of the stock of N. guntheri will remain unchanged.

Résumé

Des données sur la composition en ages des prises et sur l'effort de
péche pour 1979/80-1987/88 ont été utilisées pour analyser l'état
des stocks de N. guntheri. Sur la base de ces données, utilisant des
méthodes d'analyse VPA, des estimations des stocks ont été obtenues.
Le coefficient de mortalité naturelle instantané était M=0.7-0.9
(données de I'Atlantic Fisheries Research Institute). Pour estimer la
valeur terminale du coefficient de péche instantanée (F), différents
ajustements ont été utilisés. La moyenne & long terme de F, la
méthode Gamma, la méthode de Pope et Shepherd, utilisant la
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régression de F sur l'effort de péche et utilisant F moyen pondéré.
Avant que ne commencent les activités de péche, I'abondance de
N. guntheri a été estimée étre de 227 mille tonnes (utilisant toutes
les méthodes susmentionnées). Pour 1986/87, le chiffre n'était que
de 102 mille tonnes quand le calcul a été fait utilisant I'équation de
régression, et de 160 mille tonnes par la méthode Gamma (les
valeurs réelles de I'abondance du premier et du second groupes d'age
n'ont pas été prise en compte). De toutes ces méthodes, la préférable
est celle ou les ajustements de F utilisant I'équation de regression &
faquelle les coefficients de corrélation étaient les plus grands.
Prenant en considération le fait que dans la saison 1986/87 le
recrutement dans le premier groupe d'adge n'était pas moins de la
moyenne a long terme (5 947 millions de spécimens), I'abondance de
N. guntheri en 1987/88 était de 152 mille tonnes. Alors les valeurs
de la TAC suivantes ont été obtenues :

(a) Lintensité de la péche (F) dans la période définie d'avance égale
la valeur moyenne de mortalité de péche pour les principaux
groupes d'age pris commercialement (2-4 ans);

(b) Llintensité de la péche dans la période définie d'avance est au
niveau de 1987/88;

(c) Llintensité dans la période définie d'avance est Fy .

Dans les deux premiers cas, la TAC est de 12,3-12,7 mille tonnes,
et, dans le troisiéme cas, de 32,3 mille tonnes. L'analyse des
estimations démontre qu'au niveau courant de péche (1987/88) la
taille du stock de N. guntheri restera inchangée.

Pesiome

JaHHble MO BO3paCTHOMY COCTaBY YJIOBOB H IO TIPOMBICTIOBOMY
ycuanw 3a 1979/80-1987/88 OblJIM MCNOJIb30BaHBl NS
HCCHieOBaHUS COCTOsIHMEe 3anaca N.guntheri. Ha OCHOBaHHH
3TUX [AaHHBIX, HKCIIOJIb3YySl METOJ aHajii3a BHUPTYaJIbHEIX
TIONMYJISIMUA C Pa3IMUHbIMU MOTNIPaBOUYHBEIMU KO3 HHULIMEHTaMH,
OblJla MoJIyyeHa OlleHKa 3amnaca. MrHoBeHHbIN Ko3hGHLHEHT
€CTECTBEHHON CMEPTHOCTH coOcTaBJAsANl M=0.7-0.9 (faHHBIE
ATJaHTUUECKOTO HaYUYHO-HCCJAEeAOBATEJNbCKOIO MHCTHUTYTA
prIOHOTO XO03sHicTBa).JINsi TOro, utobhl Yy3HATh KOHEUHYIO
BEJIMUNHY KO3(D(HLHeHTa TPOMBICIOBOM CMEPTHOCTH ObLIH
HICTIOJIb30BaHbl PAa3JIMUHBIE MOMPaBKHU: JOJITOCPOUHAST CPEeAHASA
BeluuuHa F, Gamma-Metoa, Metoxa Ilona n Illedepna,
WCIIOJIb30BaHUE PETrpecCHU F C MPOMBICJIOBLIM YCHJIHEM H
WCMOJIb30BaHMEe CpEAHEB3BEEHHON BeJWUNHBI F. Jlo Hauasa
TIPpOMBICJIa UHUCJIEHHOCTb N. guntheri cocTamisizia 227 ThICSY
TOHH, KaK TokKa3aJ Gamma-MeTo[ ((pakTHuyeckue BeJINUYUHBI
YHCJIEHHOCTH MNEPBLIX ABYX BO3PaCTHBIX TPYNI He
NpUHUMaJIUCh BO BHHMaHue.) U3 BCeX 3TUX METOLOB IONpaBKa
K F C uCroJsib30BaHWEM YPaBHUBAaHU S PErPECCHH, TIPU KOTOPOM
koppeassuusi Ko3hpduuUUeHTOB Obljla HaMBBHICIIENH, SIBJISETCS
HauboJsee nnpueMyieMoit. [IpuHUMasi BO BHUMaHHE TOT (akT, uTo
B 1986-1987 r. UNCJIEHHOCTb OJHOT OZIOBUKOB OblJla HE MEHBIIE
YeM CpEeAHAHA AOJITOCPOUYHAs BeJHUHHA (5 947 MHUIJIHMOHOB



9K3EMILJISIPOB), UHCJIEHHOCTD N. guntheriB 1987/88 r. cocTaBisina
152 ThICAUM TOHH. B pe3yJybTaTe ObIJIM MOJIYUY€EHB CIEAYIOIINE
JaHHbIE:

(a) HHTEeHCHBHOCTb JIOBa (F) B nipeJolpeAesieHHble Nepuoabl
53KBHBaJIeHTHa cCpeAHell BeJHUYWUHE TIPOMBICIOBOM
CMEPTHOCTH AasA HamboJiee BaXHbIX AJISI TPOMbICJA
BO3PAaCTHBIX I'PYIIN (BO3pacT OT 2 A0 4 JeT);

(6) HHTEHCHBHOCTb JIOBa B MpejonpelesieHHble TePHOAbl
HaXOQUTCS Ha TOM X€ YPOBHE, UTO U B iepuon 1987/88 r;

(¢) HHTEHCHMBHOCTb JIOBa B TNpeAONpe/eseHHblE€ NePHUOAb]
paBHa F, ,.

B mnepBEHX ABYX caydasx OOwmuii [JonycTUMbI YJIOB
cocTtaBJssieTr 12.3 - 12.7 ToicAU TOHH, B TPEThEM cCJlyuyae -
32.3ThHICSIYA TOHH. AHaiu3 JaHHbIX TIOKa3blBa€T, UYTO
HacTOAWWNA YPOBEHb NMpoMeIcyia (1987/88 r.) HE TIOBJIMSIET Ha
pasMephl 3anaca N. guntheri.

Resumen

Se utilizaron los datos de composicion por edades y de esfuerzo
pesquero de 1979/80-1987/88 para analizar el estado de la
poblacién de N. guntheri. Sobre la base de estos datos se obtuvieron
estimaciones de la poblacion utilizando el método VPA (Andlisis de la
Poblacién Virtual) con algunos ajustes. El coeficiente de mortalidad
natural instantanea fue M=0.7-0.9 (Datos del Atlantic Fisheries
Research Institute). Para estimar el valor terminal del coeficiente
de pesca instantanea (F) se emplearon distintos ajustes. El promedio
a largo plazo de F, el método Gamma el método de Pope y Shepherd, se
empled la regresion F para el esfuerzo pesquero y se empleé la media
pesada de F. Antes del inicio de la pesqueria, la abundancia de
N. guntheri se estim6 en 227 mil toneladas (empleando los métodos
citados anteriormente). Para 1986/87 la cifra fue sélo de 102 mil
toneladas cuando en el célculo se empled la ecuacién de regresion, y
160 mil toneladas al utilizar el método Gamma, (no se tomaron en
consideracién los valores reales de la abundancia del primer y
segundo grupos de edades). De todos estos métodos es preferible
realizar los ajustes de F mediante la ecuacion de regresién, en la cual
los coeficientes de correlacion eran méas altos. Teniendo en cuenta que
en la temporada de 1986/1987, el reclutamiento del primer grupo
de edad no fue menor que la media a largo plazo (5 947 millones de
ejemplares), la abundancia de N. guntheri en 1987/88 fue de
152 mil toneladas. Se obtuvieron pues, los valores de la TAC
(Captura Total Admisible) siguientes:

(a) La intensidad de pesca (F) en el periodo previsto es igual al
valor medio de la mortalidad por pesca de los principales
grupos de edades comerciales capturados (2-4 afios);

(b) La intensidad de pesca en el periodo previsto esta al nivel de
1987/88;
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(c) Laintensidad de pesca para el periodo previsto es de Fo.1-

En los dos primeros casos la TAC es de 12.3-2.7 miles de toneladas y
en el tercer caso - 32.3 miles de toneladas. Los andlisis de las
estimaciones demuestran que en los niveles actuales de pesca
(1987/88) el tamafio de la reserva de N. guntheri permenecera
igual.




HoroTenus I'vHTepa niau xesronepka (Notothenia guntheri Norman), TUunuuHbIi
NpeACTaBUTE/Ib eAbPOBRBIX HOTAJbHBIX BOA PoJKJIeHACKO-IIaTarOHCKOI'O parioHa,
6b1a onpegeseHa /I, P. HopmanoM B 1937 roay (Norman, 1937) u onucaHa Kak BUJ
XOpOUIO OTJAWYABIUICS OT HOTOTeHUMH 6peBuxkayzaa (N. brevicauda) 1 HOTOTeHUU
PaMcess (N. ramsai). B KoOHUe CeMUAECSThIX TI'OZOB pbiba oueHb 6J/iM3Kasl IO
Mop@doJIoruy U pa3MepaM K HOoToTeHUH 'loHTepa 6b1J1a B 3HAUUTE/NBHOM KOJIMUECTRE
BbIJIOBJIEHA B palioHe ckaJ Ilar, pacnoJyioXXeHHOM HefaJsieko oT o. I0XHasi I"'eoprus,
IIpoBeieHHBIN COBETCKUMM UXTUOJIOAaMU MOpdOMETPHUUECKUN aHaJIU3 [ToKa3aJ, UTo
3Ta pblba sABJISIETCS CKOp€ee BCEro NoABUAOM HOTOTEHUU I'loHTepa U NMPUCBOUJIM €t
JaTUHCKOE HauMeHoBaHUe - Palagonotothen guentheri shagensis (BasymkuH, llepMUTUH,
1982). AustonaTpUuHas NONYJisIliUsl 3TOro NOABUJAA CYMECTBYET, KaK BBISICHUJIOCH
NnoszAHee, TOJIBKO B 3TOM JIOKaJibHOM palioHe (Illycrt, 1987). B 3Toil cBsi3M, ee
olpeseJjieHue Kak nozBuga P. brevicauda guntheri (Norman), o6uTapomero B
ITaTaroHckoM paflioHe, Ha 6aHke BepaBya U y ckasa Illar, npeacTaBJ/ieHHOE B
onpeAeJsuTesie pbi6 wXHoro okeaHa ®AO u AHTKOM (FAO SPECIES IDENTIFICATION
SHEETS...FAO, CCAMLR, 1985), cuutaeM HenpaBuJbHbIM, Ilo HamleMy MHeHHIO, 3a
0COBsIMH 3TONM NonyJasauuu pabioHa ckaJu IIar goJixeH 6bITb COXpaHEH CTAaTycC
oTAeJsibHOTrO noxasuza P. guentheri shagensis Balushkin, Permitin KOTOpPBI COAEPXUT
olnpeeJieHHe paiioHa o6UTaHus.

IIo xapakTepy pacnpeae/ieHHUsl U NOBENCHUsI XeJTolepKa pailoHa CKaJl
Ilfar, Takxxe Kak M B IlaTAroHCKOM palioHe, AOJIXKHA 6biTb OTHECEeHa K NpPUJAOHHO-
neJarMueckUM BHJaM, BE€Chb XU3HEHHbIH LUKJ KOTOPBIX NPOXOAUT B WEJbHOBBIX
BoJIaX. B 3TOll CBsI3U apeaJs H3yuaeMoO MNONyJsiiUU orpaHUueH HeboJbmONU
meab@oBOU 30HON cKaJl (nJomaAb WeJbda COCTARJSIET OKOJIO 4000xM?), Taxxe Ha
6an3gsiexameM mesbdpe o-Ba 0. 'eoprusi ocobu storo BuZa 3a 20 JieT peryJsipHo
NNPOBOJAUMBIX 3Z€Ch COBETCKUX U HWHOCTPAHHBIX 3KCHEAMLMOHHBIX UCCJAeAOBaHUN
o6HapyKeHbl He 6b1aU, *

B To Xe BpeMms B HeboJsbmoM palioHe ckaJga Illlar xeJsTornepka sIBJsSIETCS
JAOMUHHPYIOIIMM BHJAOM U €€ UYUCJEeHHOCTb 37ech oueHb Bbicoka (Taba 4). B
3HAUUTEJbHOI Mepe 3TO ONpefeJisieTCsl, BEPOSITHO, KaK MOJIOXEeHHEM U BbICOKOH
NPOAYKTUBHOCTBIO CaMOr'o palioHa ee o6UTaHUA, Tak U aJalTUBHBIMHA KauecTBaMH
BUza (Illyct, 1987). o pasMepaM TeJja XeJATONepKa OTHOCUTCS K CaMbIM MEJIKUM
HOTOTEeHUsIM. Tak AJIMHa BCTpeyawmuxcest y ckaJa llar ocobeit kosiebaercs ot 7 Ao 24
cM, a HaufoJiee uacTo obHapyXUBaeTCsl rpynna pbi6, KOTOpble UMERT AJUHY 14-17
cM. Bec ocobell MoAaabHOI rpynnsl paBeH 30-40 r, npu obmux koJsebaHusax oT 5 Ao
115 r. OueHb HeBeJIMKA U MPOJAOJ/IKUTEJNBHOCTD XU3HHU ocobeli )KeJITONEPKU, KOToOpasi
B CpeJHEM COCTAaBJISIET 6 JIeT, XOTS OT/leJibHble CAMKH, 1O COOBIEeHUI MyPMaHCKOI'o
vxTuoJora B. /. XXMBOBRa, JOXKUBAWT A0 9 JIeT U AOCTUraloT AJHHB 6oJiee 30 cM. llo
ero e onpejesieHusIM, HauboJlee 3HAUUTEJIbHBIN IPUPOCT AJUHBI NPUXOAUTCS Ha
MEePBBIM 'O XXU3HU U cOocTaBJsAeT 7-8 cM. Ha BTOpOM rosly on yMeHbmaertcs zo 3,0-
3,5 cM U B JaJbHelmeM He NpepbiiaeT 1,5-20 cMm exerosHo, Hamu onpezesieHust
TEMMNa JHHEHHOIo pPOCTa XeJITONMEepKU M3 pafioHa ckaJa Hlar paau aHaJIOrUyHble
pesyJsbTaThl. TeMn JTHHENHOI'O pocTa CaMIIOB U CaMOK He pa3/iiyaeTcsl U apaMeTphbl
ypaBHeHUs1 BepTanaHdu, onpeAeseHnbvie cnenrasuctaMu AtiaanTHHPO anast o6oux
MOJIOB, UMEKT CJie AV U BUA:

Li= 28,6 (1-e0:22 (- 0,37))

Bec pbi6 yBeJMUNBaETCS AOBOJIBHO MeAJIEHHO Ha 7-15 r B rox (tabJ. 1)

' 3TOT heHOMEH, TAKOT'O OT/AJIEHHOTO, HO B TO XK€ BpeMs JIOKaJIbHOI'O pacnpezie/leHHe reHeTUY eCKU
HOTaJIbHOT'O BU/1a B BOJlaX AHTAPKTUKM, TpebyeT ClelaIbHOTO H3yUeHUs! U 06bCHeHNs],
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BMecTe ¢ TeM, B OTJHUUE OT APYTrHX BUAOB HOTOTEHMI, 110JIOBOE CO3PERAHHE
ocobell 06OUX TMOJIOB NMPOUCXOAUT YK€ Ha 3 rojy XWU3HH, a B BO3pacTe 3 JieT
MIOJIOBO3PEJIOCTH AOCTUTrawT 6oJee 90% pbi6, MIMeHHO 3Ta uepTra 6HOJOrUuU
KEJTONEPKU  SIBJSIETCS], IMO-BUJAUMOMY, €€ OCHOBHBIM I[pPEeUMYyIEeCTBOM Iepen
APYIr¥MU BUJZlaMU pbl6 B palioHe ee OBUTaHUSA, AaWIUM BO3MOXHOCTb ZOCTHIAThb
BbICOKOH YUCJEHHOCTH JaxXe NMPU OUeHb HEeBbICOKOH MJOJOBUTOCTU CaMOK, PaBHOI
8-23 Thic. UKpHHOK (IllycT, 1987),

KpoMe paHHEro noJioporo co3peBaHusl, AOCTHXEHUE BbBICOKONW UHCJEHHOCTU
XKEJITONIEPKH B palioHe cKaJ IIar nOpoHCXOAUT BeJEJACTBHE OTHOCUTEJbHO
HEBBICOKOM CMEPTHOCTU Ha MEPRBOM I'OAY XU3HU, TaK KaK €€ MAaJbKU eXEerojHo B
Macce BCTPEUAKTCs B NPUJOHHOM CJioe MeJIKOBOAbS (riay6uHbl 30-100 M) oTAeabHO
OT B3POCJIBIX UJIH CO3peBapIUX ocobeii.

HeMaJsioBaxkHOE AJIs1 €€ )KU3HU U UNCJIEHHOCTU MPUCTTOCOBHTEIbHOE KaUueCTBO
- 3TO €€ MNUTaHUe MNeJIarndeCKUMU opraHu3MaMu: 3BdaysuuZlamy, Kollernojamy,
aMunogamy, ob6OJOUHUKAMU U APYTMMU TMJIAHKTOHHBIMU opraHusmMaMu (KosJos,
IlycT, 1984), yUCJEHHOCTb U 6HMOMAacca KOTOPbIX 3/leCb OuUeHb BeJIMKa B Nepuoj
HauboJsiee aKTHUBHOT'O HAaryJia XeJTonepKu, B JeTHe-OCEHHUH AJs AHTapPKTUKU
epUoA.

Bece sty yauHble 6UHOJIOFMUECKHE aJlallTHBHble KauecTBa XXEJTONEpKH, B
crenupuueckoM paitiode ckaJ Illlar, cnoco6cTBOBAJIM Pa3BUTHIO U NOAJAEPXaHUID Ha
BbICOKOM YPOBHE UUCJEHHOCTH W 6UoMacch ee nonyJasdauuu, HauuHas ¢
CeMH/ZeCsIThIX TOJOB XeJTomepka BCTpeuaJach B YJOBaX B Heb6OJbMHX
KOJIMUECTBAX, HO yXe B 1979 r. u B nocJeAyonye roJbl CTaja OCHOBHBIM O6bEeKTOM
JoBa B patioHe ckaJ lllar (Report of the Fifth Meeting of SC-CAMLR, 1986). B To Xe BpeMs,
BbLIJIOB MO OTJleJIbHBIM Ce30HaM (pa36uThiii roA, HanpuMmep, 1982/83; 1983/84 u T1.1)
KoJle6aJicsl JOBOJIbHO CUJBHO OT 4,5 Thic T. A0 38,5 ThiC. T.,, a yJIOB Ha €JUHULY
npombsicioBroro ycuausi (CPUE) enJsoTs A0 nocJjieZlHEr0 Ce30HA U3MEHSJICS MaJo U
TOJIbKO B MNMOCJe[JHEM Ce€30He CcHU3UJCcA, CyllecCTBEHHO He H3MEHsJIcsl 32 BEChb
vccaeayeMblii TepuoA U pasMepHO-BO3paCTHOU M  BECOROM COCTaR YJOBOB
XeJaTonepku (tabJ, 1,2),

lNo fgaHHBIM coTpyAHHKa ATiaadTHHPO Ilau6aHora B. A, koadpduuMeHT
MI'OHOBEHHOM €CTeCTREHHON CMEPTHOCTU - M paBeH AJIS XeJTOINEepPKH parioHa CKaJl
Illar - 0,9 4, ¢ yueTOM yXe HaKoIJIeHHOHN K HacTOsIeMy BpeMeH UHPoOpMaLlU, AJs
OLlEHKU 3amaca W obmero gonyctumoro yJosa (OIYV) cTaJo BO3MOXHBIM
NIpUMEHEHUsI MeTOoZa aHaJM3a BUPTYyaJbHBIX nonyJasuuil VPA. s oueHKH
TE€PMUHAJIbBHOI'O 3HaU€HUs KO3 PULIMeHTa MTOHOBEHHOM IIPOMBICJIOBON CMEPTHOCTU
HMCHOJIb30BAJUCh HECKOJBKO Pa3/IMUHbIX HACTPOEK: cpeJlHee MHOIOJIETHEE, METOJ
Tl'ammMma, Meron lloyna u IHemapaa, Mo YpaBHEHHUI perpeccHu Ha IPOMbBICJIOBOE
yeuane F W MeToA CpeJHEB3BEUleHHON. 3aTeM MNpH NOMOmMU HNOJYyUeHHbIX
TEPMUHAJbHbBIX 3HaueHult Fiu M =0,9 6bn nosyueHb OLEHKM 3amnaca IO
OTAeJIbHBIM ce30HaM. B uHTore, Bce MeToAbl OLEHKH 3araca B NEpBbIil Ce30H
sKenJyaTanuu 1979780 r. npyu M = 0,9 fasu npyUMepHO OAUH U TOT Xe pe3yJbTaT -
227 Toic. T XeaTonepku. [ns1 ce3oHa 1986/87 rr., 6e3 yueTa MCTUHHBIX 3HAUYEHUI
UHUCJIEHHOCTH 1-I1 M 2-I1 BO3PACTHBIX IPYIIN, OLEHKH pas3nyaloTcsi 3HaAUHWTEJbHO
cuJabHee, ot 102 ThIC, T IO YpaBHEHHI perpeccHy, Ao 160 Teic.T no MeToay I'aMMa.,
N3 Bcex MeToZoB HauboJibllee MpeANnoOUTEeHHE MOXHO OTAaTb HACTpOiiKe IO
YPaBHEHUIO perpecHHd, KoTopasi JaeT HauboJiee BbICOKHE KO3hPHULMEHTHI
Koppeasuuu Mexay F u f npu HauMeHbIINX CTAaHAAPTHBIX OMUGKaX,

Eca npuHSATH, UTO B ce30H 1986/87 IT. uMCJEHHOCTb MONOJHeHus 1-U

BO3pPAaCTHOM Ipy NNl 6yAeT HE HUXe cpeAHEMHOTroJieTHeEN (5947 MJIH. 3K3.), TO OLI€HKa
3amaca XeJiTonepky, npyu M =0,9, B cezon 1987/88 rr. naeT Besuuuny 152 ThIC, T,
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Ha oCHOBe OILIEHKH 3alaca Mo ce30HaM, MeETOAOM VPA 6b1JI0 paCUUTAHO TaKXe
3HaueHue OV XeJToNEepKH Ha TIoc/jeaywilue Ce30HbI (tabn. 6,7,8). DbBblau
paccMOTpEHSI cJeAyl{ie BApPYAHTbI:

() UHTEHCUBHOCTb TmNpombicia (F) B NpOrHosupyembili INepuoj paBHa
cpezHell BeJUWUYHUHE IPOMBICJOBOI  CMEPTHOCTU  AJIsl  OCHOBHBIX
NPOMBICJIOBBIX ~ BO3PAaCTHBIX rpynn (2-4 ropa), (raba., 6). Ilpu
CpeAHEMHOr'OJIETHEM YPOBHE [OMOJIHEHUs, BEJUWUMHA 3anaca 6yaeT
WU3MeHSITbCs co 143,8 Thic. T. B ce30H 1987/88 rr., o 147,1 ThiC. T B CE30H
1989/90 rr., a OZY 6y €T COOTBETCTBEHHO paBeH 12,3-12,7 ThIC. T.

(6) MHTEeHCUBHOCTb Tnpombicjia (F) B NPOrHO3UpYyeMblil TepuoA paBHa
Fo,1=1,55. Toraa pesuuuHa 3anaca 6yAeT HEeCKOJIbKO YMEHbHWAThCs CO
143,8 Tbic. T. B ce30H 1987/88 rr. f0 130 ThHIC. T. B C€30H 1989/90 rr., a OV
B ce30H 1987/88 rr. - 32,8 ThiC. T. B 1989/90 rT”.

(8) FIHTEHCHUBHOCTb MpoMbicJa. (F) B NPOrHO3UpyeMBbI Tepro/l COXpaHUTCS Ha
ypoBHe ce3oHa 1987/88 rr. Iipu TaxoM 3KcIJyaTaludyd Be/JIMUHMHA 3anaca
X eJITOEPKHU OCTAHETCsI HEU3MeHHOM (143,8 - 147 3 Tthic. T.) 1 OZIY MoxXer
cocTaBUTh 12,3 - 12,7 ThIC. T.

3AKJIIOYEHHE

AHaJIi3 COCTOSIHUSI 3aMaCOB M XOJla NMPOMBICJIA XEJATONEPKU B palioHe CKaJl
IMar u Buask-Pok, mpoBejeHHbIA npu nomomu VPA ¢ pasjiduHON HaCTpPOMKOM
[IOKAa3bIBAET, UTO MepBOHauaJibHbIA 3anac B 1979/80 rr. npu M = 0,9 oleHHUBAETCS B
227 ThHIC. T. 3aTeM BeJIMUMHA 3araca yMeHblIWJach, HO B HacTOsje€e BpEMs
CTaBUIM3UPOBaAJaCch Ha ypoBHe 145 - 155 Thic. T. '

BhITOJIHEHHbBIE PacyeThl U NPOrHO3 Ha ce30Hbl 1988/8%9 IT. U 1989/90 rr,
[OKa3bIBAIT, UTO CYyHECTRBYIONHI PEXUM MPOMBICJIA XeJTOMEPKU (OKOJIO 15 TbIC. T.)
He NPUBOJAUT K CHIXEHMI0 3amnaca. IIpd MHTEHCUBHOCTU NPOMBIC/Ia B pEXHME Fo.1

paBHOM 1,55 1 OZIY =25 - 30 ThIC. T. 3aN12C MOXET HEMHOT'O CHUXATbCA.
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Tabunna 1: JaHHble O cpeAHeN Macce ocobell XKelTONepPKU pasﬂéro BO3pacTa, B pa3Hbl€ I'obl,

BO3PACTH. roaAbl TPOMBICJTIA

I'PYIIIA 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88
1 5,30 5,50 5,30 5,50 6,00 5,70 5,70 4,50 5,30 5,30
2 13,50 13,50 14,00 11,50 14,50 13,30 13,30 14,50 20,70 23,30
3 25,20 25,20 27,30 21,60 28,50 25,80 25,80 22,50 31,60 37,90
4 39,00 39,00 37,00 42,50 39,00 39,60 39,60 36,30 60,30 59,50
5 51,70 51,70 46,30 58,50 51,50 52,10 52,10 49,50 95,10 90,00
6 72,70 72,70 66,30 90,00 68,50 77,30 77,30 57,00 137,20 130,00

Ta6aunia 2; Bo3pacTHOM COCTAB yJIOBOB (MJIH. 3K3.),

BO3PACT- KO0390.

HA4 ECTECTB.

T'PYIIIA CMEPT, 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86  1986/87

0,900 33,00 11,80 80,90 34,50 19,10 55,10 84,60 20,80 2,68

2 0,900 274,90 21,30 467,50 320,30 46,20 36,20 173,70 454,80 57,88
3 0,900 160,50 91,70 306,70 382,00 43,00 58,90 102,60 77,40 177,31
4 0,900 97,90 84,70 336,10 232,10 47,30 125,00 83,20 70,10 70,59
5 0,900 9,90 8,20 60,00 59,70 10,40 36,00 18,90 29,40 15,72
6 0,900 6,30 0.%90 6.10 4.70 1,30 3.20 2,90 5.60 10.37
HTOTO 56250 21860 125730 1033,30 167.30 314,40 465,50 658,10 334,50
CPE/IHUV BO3PACT 2.6 33 2.9 3.0 2.9 3.2 2.5 2.5 32
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Tabauua 3: KoshpuureHTs NPOMBICJIOROMU CMepTHOCTM.

BO3PACT- KO090.

HA4 ECTECTB.

TPYIIIA CMEPT, 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85  1985/86 1986/87
1 0,900 0,0037 0,6020 0,0181 0,0085 0,0077 0,0216 0,0167 0,0053 0,0006
2 0,900 0,0870 0,0091 0,2161  0,1950 0,0286 0,0367 0,1833  0,2479 0,0370
3 0,900 0,2333 0,0776  0,3797 0,6386 0,0735 0,0961 0,2957 0,2477 0,3126
4 0,900 0,8894 0,0105 11,1251 1,5749 0,3236 0,7347 0,4085 0,8147 0,9194
5 0,900 0,8718 0,5060 11,6752 1,9812 0,5987 1,1281 0,5266 0,5678 1,1369
6 0,900 08811 03884 1,4000 1.7779 0.4615 09319 0,4678 0,6917 1,0283

2-4 F B3BEII 0,1633 0,0568 _0.3678 0,4418 0.0601 01412 0,2426 0,2748 00,1543

Tabauna 4: YUCJ/IEHHOCTD XeJITONMEPKHU MO roZaM (MJIH. 3K3.),

BO3PACT- K030,

HAL ECTECTB.

CPYIIOA CMEPT, 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87
1 0,900 8792,26 8851,27 683405 619738 3762,00  3900,75 7716,43 5959,23 6775,90
2 0,900 4970,69 355433 3591,38 2728,70 2498,41 1517,74 1552,01 3085,17 241002
3 0,900 114985 1852,43 143196 1176,43 914,69 987,55 594,81 525,33 978,97
4 0,900 236,47 370,21 696,92 398,26 253,36 345,52 365,36 179,93 166,72
5 0,900 24,24 39,50 99,84 91,98 33,52 74,53 67,38 98,75 32,39
6 3,900 15,51 412 11,14 7.60 516 7,49 981 16,18 2275
NTOT'O 1518860 14671,90 1266530 10600,30 7467.10 683340 103580 9864,60 10386.70
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Tabauna 5:

BuoMacca XeJTonepKu Mo roAam (ThIC. T.).

BO3PACT- CPEJHAA

HAS MACCA

TPYINA __ PHIB 1978/79 1979/80 1980/81 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87
1 10,000 87,92 8851 6834 61,97 37,62 39,01 77,16 59,59 67,76
2 18,400 91,66 6540 66,08 50,21 45,97 27,93 28,56 56,77 44,34
3 30,200 34,73 55,96 43,25 35,53 27,62 29,82 17,96 15,86 29,56
4 42,000 9,93 1555 29,27 16,73 10,64 14,51 15,35 7,56 7,00
5 58,800 1,43 2,32 5,87 5,41 1,97 4,38 3,96 5,81 1,90
6 66,300 1,02 027 0.74 0.50 0,34 0.30 0,65 1,07 151
HTOTO 22650 22800 21350 17030 12420 11610 14360 14670 15210




Tabauua 6:

IIporuos cocrosinus 3anacoB 1 0/1Y, ecin F ecTb cpeZHsIs BeIMUUHA AJIsi OCHOBHBIX BO3PACTHBIX IPYIII.

BO3PACT- KO03®. KO030. CPEAHAA
HAY ECT. YACT. MACCA 1986/87 1987/88
TPYIIIA CMEPT. IIOIIOJIL. PBIBLI F C N B F Cc N B
(B xI'} MJIH, 3K3 MJIH, 3K3 __ThiC, T TIpIC, T MJIH, 9K3 ThiC, T
1 0,900 0,0167 0,010 0,0006 1,68 5947,00 59,470 0,0067 0,26 5947,00 59,470
2 0,900 0,1766 0,018 0,0570 57,88 2410,02 44,344 0,0707 2,01 2416,42 44,462
3 0,900 1,0000 0,030 0,5126 17,31 978,97 29,565 0,4005 6,39 944,25 28,516
4 0,900 1,0000 0,042 0,9194 70,59 166,72 7,002  0,4005 2,74 291,17 12,229
5 0,900 1,0000 0,059 1,1369 15,72 32,39 1,904 0,4005 0,36 27,03 1,589
6 0,900 1,0000 0,066 1,0283 10,37 22,75 1509 04005 0.06 4,22 0,280
HTOT"'O 33450 9557.80 14380 11,80 9630,10 146,50
BO3PACT- KO03®. K030, CPEAHAA
HAA ECT. YACT. MACCA 1988/89
TPYIIIIA CMEPT. IIOMOJI. PBIBBI F c N B
(B KI') ThIC. T MJIH. 3K3 TBIC. T
1 0,900 0,0167 0,010 0,0067 0,26 5947,00 59,470 IOpumeuanus:
2 0,900 0,1766 0,018 0,0707 2,00 240175 44,692 1. UucseHHOCTH 1-01 BO3PACTHOM [PYIIIb B TEPMHUHA/IbHbINA
3 0,900 1,0000 0,030 0,4005 6,19 91535 27,644 ros 3aJaHa UCCJeJOBaTesIeEM
4 0,900 1,0000 0,042 0,4005 2,42 257,21 10,803 2. YucseHHOCTH 1-0i1 BO3PaCTHOM IPYIIb B IePBbli IPOrHO-
g 0,900 1,0000 0,059 0,4005 1,04 79,31 4,664 3UPYEMBIii rOJ 3aaHa UCCAe0BATENEM
6 0.900 _1,0000 0.066 0.4005 0.11 7.36 0.488 3. YucaenHoCTb 1-0i1 BO3PACTHOM IPYIIIIbl BO BTOPOH PO~
HTQOT"O 12,00 9608.00 147.08 FHO3UDYEMBII [0 324aHa UCCAeJOBATENEM
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Tabsuua 7:

IIporrHos cocTosinyvs 3anacoe U OZ1Y, ecau F-const.

BO3PACT-  KO03®. KO030. CPENHAA
HAA ECT. YACT. MACCA 1986/87 1987/88
TPYIIIA CMEPT. IIOIOJI. PbIBbl F o] N B F C N B
(B kI MJIH. 3K3 MJIH. K3 __ ThIC. T THIC. T MJIH. 9K3 ThIC. T
1 0,900 0,0167 0,010 0,0006 2,68 5947,00 39,470 0,0006 0,02 5947,00 59,470
2 0,900 0,1766 0,018 0,0370 57,88 2410,02 44,344 0,0570 1,07 2416,42 44,462
3 0,900 1,0000 0,030 0,3126 177,31 978,97 29565 0,5126 0,16 944,25 28,516
4 0,900 1,0000 0,042 0,9196 70,59 166,72 7,002 0,9194 3,18 291,17 12,229
5 0,900 1,0000 0,059 1,1369 15,72 32,39 1,904 1,1369 0,77 27,03 1,589
6 0,900 1,0000 0,066 1.0283 10,37 22,75 1,509 10283 0,13 422 0,280
HTOT O 33450 9537,80 143,80 12,30 9630,10 146,50
BO3PACT- KO03®. KO039. CPE/HAA
HAS ECT. YACT. MACCA 1988/89
T'PYIIIA CMEPT. TIOIIOJI. PbIBBI F c N B
I MJIH (B XI') THIC, T MJIH, 3K3 _ THIC, T
1 0,900 0,0167 0,010 0,0006 0,02 5947,00 51,470 Ipumeuasus:
2 0,900 0,1766 0,018 0,0370 1,07 2416,42 44,462 1.UucseHHOCTH 1-0Oi BO3PaCTHOM IPYIIH B TEpMHUHAIBHBIN
3 0,900 1,0000 0,030 0,3126 5,18 946,76 28,507 roa 3ajaHa HCCJEeZoBATE/EeM
4 0,900 - 1,0000 0,042 0,9194 4,99 280,84 14,705 2. 4YwucsaenHocTb 1-0M BO3PACTHOM IPYNIIL B [IepBblii IPOrHO-
5 0,900 1,0000 0,059 1,1369 1,35 47,20 2,776 3UpyeMBIil roJ 3aaHa Kccae0oBaTeeM
6 0,900 1.0000 0.066 1.0283 0,11 3.53 1,236 3. YucaeHsoCTh 1-0# BO3PACTHOH FPYMIb BO BTOPOH PO~
HTOI'O 12.70 9641.70 167.80 CHO3UPYEMBII Mo 321aHa UCCI/IEAOBATEEM
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TabJinua 8: IIporHos cocrosiHus 3anacos 1 OIY npu Fo 1
BO3PACT- KXO03®. KO030. CPEAHAA
HASA ECT. YACT. MACCA 1986/87 1987/88
TPYIIIA CMEPT. TIOIIOJIL. PbIBbI F c N B F C N B
(B Xr) MJIH, 5K3 MJIH, K3 ThIC, T ThIC, T MJIH, 3K3 ThiC, T
1 0,900 0,0167 0,010 0,0006 2,68 5947,00 19,470 0,0259 1,00 5947,00 59,470
2 0,900 0,1766 0,018 0,0370 57,88 2410,02 44,344 0,2737 7,16 2416,42 44,462
3 0,900 1,0000 0,030 0,3126 177,31 978,97 29,565 1,5500 16,48 944,25 28,516
4 0,900 1,0000 0,042 0,9194 70,59 166,72 7,002  1,5500 7,07 291,17 12,229
5 0,900 1,0000 0,059 1,1369 15,72 32,39 1,904 1,5500 0,92 27,03 1,589
6 0,900 1,0000 0,066 1.0283 10,37 22,75 1,509 15500 0,16 422 0,280
HTOTO 354.50 955780 14380 32.80 9630,10 14650
BO3PACT- KO3®. KO3, CPEAHAL
HA4 ECT. YACT. MACCA 1988/89
TPYIINA CMEPT. HOIIOJL PBIBEL F c N B
(B KI') THIC. T MJIH. 3K3  ThIC. T
1 0,900 0,0167 0,010 0,0259 1,00 5947,00 59,400 Ipumeuands:
2 0,900 0,1766 0,018 0,2737 6,98 2356,09 43,352 1. 9ucaeHHoCTb 1-081 BO3PaCTHOM IPYNNBI B TEPMHUHANBHBIM
3 0,900 1,0000 0,030 1,5500 13,04 747,19 22519 roz 3ajJaHa MCCAeAOBAaTEJIEM
4 0,900 1,0000 0,042 1,5500 1,98 81,48 3,422 2, YucaeHHOCTH 1-00 BO3PACTHON IPYIIIH B IEPBBI IPOrHO-
5 0,900 1,0000 0,059 1,5500 0,85 25,13 1,408 3UpyeMBIii ro/ 3aaHa UCC/Ie A0BATEIEM
6 0.900 1.0000 0.066 1.5500 0.09 2.33 0.108 3. YucseHHOCTb 1-0it BO3PACTHOI IPYIIIBI BO BTOPOM [IPO-
HTQOTO 24 00 915920 18040 CHO3UPYEMBI [oZ 3a4aHa UCCAeJ0BATEAEM
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Table Legends

Data on average weight of N. guhtheri individuals of different age, in
different years.

Age composition of catches (specimens).

Fishing mortality coefficients.

N. guntheri abundance in different years (millions of individuals).
N. guntheri biomass by years (thousand tonnes).

Stock status and TAC prediction, if F is an average value for the main age
groups.

Stock status and TAC prediction if F is constant.

Stock status and TAC prediction at Fg 1.
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Données sur le poids moyen d'individus de N. guntheri d'ages différents, sur
différentes années.

Composition en &ges des prises (millions).

Coefficients de mortalité de péche.

Abondance de N. guntheri sur différentes années (millions d'individus).
Biomasse de N. guntheri par années (mille tonnes).
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Composicién por edades de las capturas (millones).
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Abundancia de N. guntheri en afios diferentes (millones de individuos).

Biomasa de N. guntheri por afios (miles de toneladas).
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Estado de la poblacién y prediccién de la TAC (Captura Total Admisible), si
F es el valor medio para los grupos de edades principales.

Estado de la poblacién y prediccion de la TAC, si F es constante.

Estado del la poblacion y prediccién de la TAC cuando Fo ;.
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RESULTS OF FISH LARVAE SAMPLING BY MEANS OF FINE-MESHED SAMPLERS
ATTACHED TO A BOTTOM TRAWL

W. Slésarczyk and |. Wojcik
Abstract

Fine-meshed samplers were attached to the top of a bottom trawl in
order to provide information on the composition, distribution and
abundance of Antarctic fish larvae in the near-bottom zone, which is
usually not sampled using plankton nets. The efficiency of various
sized meshes for sampling larvae in the bottom zone and the
resistance of the samplers to damage during trawl operations were
observed. Number of fish caught by samplers constructed using
0.505 mm net were similar to those taken by samplers made using
12 mm net with 0.505 mm insets. The 12 mm net was, however,
more vulnerable to damage. The nets were more effective in sampling
when attached to the top of the trawl belly, not to the codend. A total
of 12 fish species were recorded. The most common fishes caught
were postlarval Nototheniidae, and among them Nototheniops larseni
(9.3-20.5 mm). The abundance of postlarval fish was highest in the
shallow (108-166 m), nearshore waters of the northeastern shelf
of South Georgia. Low values of the abundance index, including most
of zero catches, were recorded on the western and southwestern part
of the island shelf. Differences observed between the species
composition of samples taken in this study and samples which have
been collected in the midwater zone during the summer in the South
Georgia area are discussed.

Résumé

Des échantillonneurs a mailles fines furent attachés en haut d'un
chalut de fond afin d'obtenir des informations sur la composition, la
répartition et I'abondance des larves de poissons antarctiques dans la
zone proche du fond, ol I'on ne procéde pas d'ordinaire a des
échantillonnages a l'aide de filets & plancton. L'efficacité de
différentes tailles de mailles pour I'échantillonnage de larves dans la
zone de fond ainsi que la résistance des échantillonneurs a
I'endommagement au cours des opérations de chalutage ont été
examinées. La quantité de poissons capturés par des échantillonneurs
construits en utilisant un filet de 0,505 mm était semblable a celle
capturé par des échantillonneurs construits en utilisant un filet de
12 mm avec des poches de 0,505 mm. Le filet de 12 mm était
cependant plus susceptible a 'endommagement. Les filets étaient plus
efficaces attachés au sommet du ventre du chalut, et non pas au cul de
chalut. Un total de 12 espéces de poissons a été enregisiré. Les plus
communs dans la prise étaient des Nototheniidae a |'état
post-larvaire, dont les Nototheniops larseni (9,3-20,5 mm). Les
poissons a I'état post-larvaire étaient en plus grand nombre dans les
eaux cotiéres peu profondes (108-166 m) du plateau nord-est de la
Géorgie du Sud. Les valeurs faibles de l'indice d'abondance, y compris
la plupart des prises nulles, ont été enregistrées sur la partie ouest
et sud-ouest du plateau insulaire. L'on discute les différences
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observées entre la composition par espéces des échantillons pris dans
cette étude et des échantillons qui ont été pris pendant I'été dans la
zone mésopélagique de la zone de la Géorgie du Sud.

PesioMe

YtoObl MOJMy4YnTh HHGOPMALIHIO O COCTaBE, pacnpeaesIEHHNA U
KOJINYECTBE JIMUMHOK aHTapKTHUECKUX Pbi0 B NPHUAOHHOM
cjioe, TpoOb KOTOPOrO C TNOMOIUBI TJIAHKTOHHBIX CETEMN
00blYHO He OepyTcCsi, HCHOJb3OBAJHUCh MEJKOSUENCThIE
npo6oOTOOPHUKH, IPUKPENJIEHHbIE K BEPXHEN UACTH JOHHOTO
Tpajia. Besucp HabmoaeHHsA 1o 3PPEeKTHBHOCTH sUYEH
Pa3JIMYHBIX Pa3MEPOB MPH B3SITUHM NPO06 JIMUHMHOK B IPUJOHHOM
cj0o€e U TNPOYHOCTH MNPOOGOOTOODHHUKOB, B YCJOBHSAX
npoBeeHUs TpasieHUsA. KoJsnuecTBO DpbiObl, MOMMaHHOM
Npo6oOTOOPHUKAMH, CAEJIAaHHBIMA K3 CETHOT'O TOJIOTHa C
sueeit B 0,505 MM, U Ipo6OOTOOPHUKAMM, CAEJaHHbIMUA M3
CETHOr 0 NMOJIOTHA C siyeel B 12 MM M CO BCTaBKaMH M3 SUEH B
0,505 MM ObLJIO IPUMEPHO OAMHAKOBBIM. OJHAKO, CETb C sTUEei
B 12MM oka3ajach B 0oJibmied CTENEHH IOJBEPXEHHOH
TIOBPEXJEHHNSM, Mpu B3sATUH Npob6 3HPeKTUBHOCTH
npo6ooTOOPHUKOB Ohljia BhIE TOrjJa, Korja OHHU Oblin
MPUKPENJIEHbl K CAMOMY BEPXY HHXXHEN UacTHU Tpajia, a He K
KYTKY. Bcero 0biJ10 3apermcTpupoBaHo 12 BUIOB pei0. UYaiie
BCEr o BCTpeyasinch Nolotheniidae Ha moCTaapBasibHOM CTaANMY, a
cpean HUX - Nototheniops larseni (9,3-20,5 MM) UHACIEHHOCTD
prIGEl B MOCTJAapBaJIbHOM cTaauM OblJla HAMBBICUIEN B
MesikoBoAbe (108-66 MM), B NMPHUOPEXHBIX BOJaX CEBEPO-
BOCTOYHOM 4acTH wesnbda 0xHou 'eoprun. Huakue BeTMUnHbI
roxa3aTeJsisl YUCJIEHHOCTH, BKJIOUasi OOJIBIIMHCTBO HYJIEBBIX
YJIOBOB, OblJIM 3apEerUCTPHAPOBaHbI B 3aNlaJTHON U 10r0-3araJHOMH
YacTHh OCTPOBHOro meibda. O6CYXAa0TCss HAOJIOAA0MKUECs:
pas3sinuyus B BUAOBOM COCTaBe Npo0, B3siTHIX NPH NPOBEAEHUH
3TUX MCCJeAOBaTeJIbCKUX pabor, U Tnpob, coOpaHHHIX B
TEYEeHUHN JieTa B CpeJHEM CJIoe BOJbl B pailoHe 0XHON
I'eoprum.

Resumen

Se fijaron muestreadores de malla fina en la parte superior de un
arrastre de fondo con el fin de obtener informacién sobre la
composicidén, distribucién y abundancia de larvas de peces antarticos
en la zona cercana al fondo, la cual no se muestrea normalmente con
redes de plancton. Se observé la eficiencia de mallas de diversos
tamafios en el muestreo de larvas en la zona del fondo, y la resistencia
al dafio de los muestreadores durante las operaciones de arrastre. El
nimero de peces capturados por los muestreadores fabricados con red
de 0,505 mm fue parecido a los que se capturaron con muestreadores
fabricados con red de 12 mm con insertos de 0,505 mm. La red de
12 mm resulté ser, sin embargo, mas vulnerable a sufrir dafios.
Las redes fueron mas efectivas en el muestreo cuando estaban fijadas
a la parte superior del vientre del arrastre, y no en el copo. Se
registré un total de 12 especies diferentes. Los peces capturados mas
comunes fueron Nototheniidae post larvales, y entre ellos



1. INTRODUCTION

This study was undertaken around South Georgia during the 1987/88 summer season
as part of the US Antarctic Marine Living Resources (AMLR) Program. A bottom trawl
survey was conducted aboard the R/V Professor Siedlecki in cooperation with US scientists”.
The sampling methods and gear were developed at the Sea Fisheries Institute (MIR) in Gdynia
following the AMLR principal coordinator’s advice. The objective of the study was to provide
information on the composition distribution and abundance of Antarctic fish larvae in the
near bottom zone. The layer just above the seabed must be sampled in order to obtain
information about early life history stages of some species (North, 1987). The bottom zone
is, however, usually not sampled due to the danger of damage to or loss of nets.

2. METHODS

The survey was conducted between 18 December, 1987 and 10 January, 1988. The
survey included 118 standard trawl stations in a random stratified design and an additional
fifteen hauls conducted within commercially exploited fishing grounds. One or two pairs of
fine-meshed samplers, designed to collect larvae, were attached to the trawl in 49 of the
118 hauls (Figures 1 and 2). Each pair consisted of one sampler with 12 mm mesh and one
sampler with 0.505 mm mesh. The sampler made of 12 mm mesh could be fitted with an
inset made of 0.505 mm mesh. The samplers were attached to the top of the trawl in the
following positions: A - 4 m from the headrope on the first segment of the trawl belly;
C-12 m from the headrope on the second segment; B - 16 m from the headrope on the
third segment; D - 28 m from the headrope on the codend and X - 8 m from the headrope on
the second segment of the trawl belly (Figure 2).

The whole catch from a sampler or a sample taken from it was sorted, fish larvae
were counted and their standard lengths were recorded. Samples were preserved in 4%
formaldehyde or 70% methanol buffered with potassium hydroxide (for subsequent ageing of
larvae). Unfortunately the buffer caused fading of pigment patterns and made further
identification of some larvae, especially nototheniids, difficult.

3. RESULTS AND DISCUSSION

The first objective of the study was to test the efficiency of various sizes of meshes
(0.505 mm, 12 mm and 12 mm with 0.505 mm inset) for sampling larvae in the
near-bottom zone and to test the resistance of the samplers to damage during trawl
operations. A summary of the sampling resulis for three different mesh sizes is given in
Table 1. At the beginning of the bottom survey (stations 19-226) the 12 mm mesh sampler
was used without a fine-meshed inset. Few fish larvae were caught using the 12 mm mesh,
whereas the 0.505 mm net produced large samples. From station 30 onwards, therefore,
the 0.505 mm mesh inset was fixed in the end of the 12 mm samplers of larvae. After this
change, with a few exceptions, numbers of larvae were comparable in both nets (Table 1).
The volume of small plankton and benthos in samples collected by the 12 mm net with the
inset tended to be approximately half the volume taken by the 0.505 mm sampler (Table 1).
Better filtering efficiency of the 12 mm mesh facilitated the subsequent sorting of fish
larvae.

Stations 21, 28, 29, 2P, 3P and 4P were excluded from the analysis of sampling
efficiency because counts were available from the 0.505 mm sampler only. The 12 mm

Dr Valerie Loeb, Moss Landing Laboratory, usa, idenitified half of the samples of fish larvae, but
did not have an opportunity to review the draft of this paper and incorporate results of her
contribution. She will, however, be included as a co-author in the completed paper.
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sampler was damaged during gear operations and then replaced before station 30. The
12 mm net was torn up again when placed on the codend in position D (Figure 2). It appears
that this net was more vulnerable to damage than the 0.505 mm net.

Complete analysis of the sampling efficiency of nets in various positions on the trawl
was not possible because only two positions (A-B and C-D) were tested simultaneously
(Table 2). Moreover, damage to the 12 mm net in position D reduced the scope of analysis
to the 0.505 mm sampler for positions C and D.

Catches by 12 mm and 0.505 mm samplers in positions A and B were similar. The
12 mm sampler with the fine mesh inset was in single hauls (especially 36 and 46) more
effective in sampling than the 0.505 mm net. For example, the total number of iarvae
caught at station 36 reached 1 768 specimens per hour. As regards net positions C and D,
the 0.505 sampler was much more efficient when attached to the second segment of the belly
(position C), rather than to a codend (position D). In position D, the 12 mm sample on
stations 67, 68 and 74 (before damage), also caught only single larvae . This was most
probably caused by the fine-mesh inset as well as by the low filtering efficiency of that part
of the trawl (Ziebo 1976).

The data set from the 12 mm net is not complete, therefore the 0.505 mm sampler in
positions X, B and C (the second and third segments of the trawl belly) was selected for
subsequent analysis of the distribution and abundance of fish larvae. That net sampled very
efficiently fish larvae, as well as juveniles, throughout the entire shelf of South Georgia.

Species composition in selected samples is shown in Table 3. Out of 33 hauls, no fish
were recorded in eight. A total of twelve fish species were identified in the remaining 25
samples. The most common fishes caught were postlarval Nototheniidae (Figure 3) and
among them postlarval Nototheniops larseni (9.3-20.5 mm) (Table 3). Single juvenile and
adult states of: N. larseni (64-175 mm), N. nudifrons (102 mm), Champsocephalus
gunnari (112-370 mm) and Artedidraco airus (62 mm) were also captured.

The abundance of postlarval fish was highest in hauls 20, 22 and 36, which were
carried out in the shallow (108-166 m) nearshore waters of the northeastern shelf of
South Georgia (Table 3 and Figure 3). The exception was haul 15P which was towed over a
wide range of depths (122-228 m). The upper depth limit of haul 15P was, however, in
shallow water. Generally low values of abundance were recorded on the western and
southwestern part of the island shelf. There were no differences observed in results of day
and night sampling.

A preliminary analysis suggested that the species composition of samples obtained
during this study differed substantially from that of most ichthyoplankton samples collected
during the summer in the South Georgia area. Postlarval Champsocephalus gunnari and
Chaenocephalus aceratus are quite abundant in midwater samples in this area (Kompowski,
1980 a, b), in contrast to postlarval Pseudochaenichthys georgianus which is usually scarce
(Slosarczyk, 1983; North, 1987). These species were more or less equally abundant in the
bottom samples collected during this study, however, North (1987) observed dominance of
postlarval Notothenia gibberifrons and Nototheniops nudifrons in samples taken during the
period 4 February-5 March 1986. In the bottom samples collected during this study, these
nototheniids were very rare. Analysis of diurnal vertical distribution of fish larvae in the
Cumberland East Bay of South Georgia during 4-14 January 1987 suggested that most fish
larvae in summer are in the upper 100 m layer of the nearshore waters (North, 1987).
Between 100-220 m only larger larvae of Pagothenia hansoni were present (North, 1987).
P. hansoni was also one of the most abundant larvae observed in samples collected near the
bottom in this study.
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When analyzing the species composition of samples and the effectiveness of the nets
used in this study to sample the near bottom layer, one must not forget that the samplers
could not be closed when passing through midwater layers. Some of the larvae in samples
were probably taken in the water column above the bottom. For example, postlarval
Nototheniops larseni was probably captured during deployment or retrieval of the trawl.
According to North (1987), in summer, the early life forms of this species concentrate
mainly in the upper 20 m layer and only few specimens are found deeper than 100 m.

REFERENCES

KOMPOWSKI, A. 1980 a. Studies on juvenile Chaenocephalus aceratus Lonnberg, 1906
(Pisces, Chaenichthyidae) from off South Georgia. Acta Ichthyol. Piscatoria 10(1):
45-53.

KOMPOWSKI, A. 1980 b. On feeding Champsocephalus gunnari Lonnberg, 1905 (Pisces,
Chaenichthyidae) off South Georgia and Kerguelen Is. Acta Ichthyol Piscatoria 10 (1):
25-44.

NORTH, A.W. 1987. Distribution of fish larvae at South Georgia horizontal, vertical and
temporal distribution and early life history relevant to monitoring year-class
strength and recruitment. CCAMLR WG-FSA-87/16 .

SLOSARCZYK, W. 1983. Preliminary estimation of abundance of juvenile Nototheniidae and
Channichthyidae within krill swarms east of South Georgia. Acta fchthyol. Piscatoria
13 (1): 3-11. '

ZIEBO, Z. 1976. Przeplyw wody we wiokach. Studia i Materialy Morsk Inst Ryp Gdynia C
30: 134 p.

73






Table 1: Abundance indices (numbers of larvae per hour fished) and total volume (ml)
of samples (fish larvae, other zooplankton and benthos) collected using
samplers with various mesh sizes (12 mm, 12/0.505 mm, 0.505 mm).

Station Abundance Index Total Volume of Samples
12 12+0.505 0.505 12 12+0.505 0.505
mm mm mm mm mm mm
19 0 4 20 320
20 0 612 40 280
22 2 514 10 180
24 0 128 10 560
25 5 2 10 170
26 0 32 4 320
30 6 2 na na
31 0 6 350 510
32 3 0 420 380
33 2 0 90 700
34 2 4 710 1390
35 312 106 590 na
36 2988 528 950 1800
37 12 4 na 670
38 8 10 430 150
45 50 138 90 720
46 298 120 960 1420
67 18 58 300 780
68 55 36 670 1490
74 8 18 440 800
89 12 8 90 600
94 10 10 340 760
95 4 6 110 490
97 10 10 na 490
109 4 2 250 470
116 2 0 100 230
14 P 0 2 100 900
15 P 304 364 110 330
122 10 12 340 790
123 0 16 190 290
124 4 2 50 640
127 4 6 50 760
130 4 8 20 60

na - data not available
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Table 2: Abundance indices (numbers of larvae per hour fished) and total volume (ml)
of samples (fish larvae, other zooplankton and benthos) for samples with
various mesh sizes (12 mm, 12/0.505 mm, 0.505 mm) attached to the trawl
in various positions (X, A, B, C, D).

Station , Abundance Index

12+
12 mm 0.505 0.505 mm
mm
X A B C D X A B C D

19
20
21
22
23
24
25
26
28
29
2P
3P
4P
5P
30 6
31 0
32 3
0
2

O * * * *» FOUIOON *OO
—he
N
[oo]

33
34
35 50 66 60
36 1768 1220 240
37 12 0 4
38 6 2 0
45 38 20 74
46 256 42 56
67
68
74
89
94
95
97

109

116

4P
15P

122

123

124

127

130
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* damaged sampler
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Table 2 (continued)

Station

Total Volume of Samples

12 mm 0.505

12+

mm

0.505 mm

X

A

D

X

19 20
20 40
21 *
22 1
23 2
24 1
25 1
26
28 *
29 *

2P *

3P *
4P *

5P na

30

31

32

33

34

35

36

37

38

45

46

67

68

74

89

94

95

97
109
116

14P

15P
122
123
124
127
130

na
150
250

30
130
310
470
420
100

20
300

*

200
170
60
580
na
480
na
330
70
660

80
290
100

90
340
110

na
250
100
100
110
340
190

50

50

20

320
280
190
180
20
560
170
320
400
320
70
110
100
na

220
380
340

* ok % ¥ * * ¥ ¥ * ¥ ¥ *

na
230
170
220
420
420
600
170
10
420
1000

*

280
210
480
970
170
1200
500
140
300
420

460
840
220
340
620
340
260
240

40
640

90
540
220
320
680

60

320
650
580
260
140
150
230
230
190
260
240
250

70
320

80

* damaged sampler
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Table 3: Distribution and abundance of postlarval and juvenile fish on the continental
shelf of South Georgia, 18 December 1987 to 10 January 1988 (RV
Professor Siedlecki, AMLR Cruise 8712, the bottom trawl 32/36, the
fine-meshed sampler 0.505, sampler positions X,B,C).
Abundance as numbers per hour fished
[h}
Sta Sampling Sampling Volume 3
time depth sorted/ | &8 & Q o § B
range total 2 2 2, €6 §._ = £
(m) (mh | B 2. 25 2% £§ £ %
6 9% o5 20 B2 2. o
2 25 %2 38 &8 28 6
19 0620-0650 216-270  80/160
20 0715-0745 136-166 70/140 440 156
21 1035-1100 142-260 80 2
22 1400-1430 139-153 5 370 128 16
23 1620-1650 217-225 10/20
24 2045-2115 118-149 140/280 98 26
25 0245-0310 325-376 5
26 0515-0545 219-227 80/160 24 8
28 1240-1310 94-111  100/200 16 6 4
29 1420-1450 124-174 80/160 28 8
2P 2005-2055 168-205 30/60 7
3P 2210-0030 266-300 130-260
4P 0240-0340 129-164 50/100 10
5P 0525-0825 124-244 na
30 2245-2315 236-265 na 3
34 1750-1820 187-216 485 1
36 0545-0615 108-112 200/600 121 76
38 1505-1535 230-290 70 2 5 2
46 2025-2055 118-122 210 33 2 14
68 1750-1815 137-150 350 15 2
83 0045-0115 285-293 30
87 0940-1000 157-160 na
13P 1505-1540 302-319 75
89 2235-2305 136-150 170 7
95 1315-1345 217-220 170 1
109 0135-0205 139-147 120 2
110 0320-0340 169-198 120
114 1820-1850 246-250 220
115 2155-2225 201-227 245
14P  2020-2150 244-267 320
15P 0055-0230 122-228 25/140 353 4
122 0905-0935 228-262 270 4
124 1550-1620 262-265 160 2

78



Table 3 (continued)
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Figure 1: Trawling stations of RV Professor Siedlecki during US AMLR Program (18 December, 1987 to 10 January, 1988).
and numbered circles are hauls with fine-meshed samplers.
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Figure 2:
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Tableau 1

Tableau 2

Tableau 3

Figure 1

Figure 2

Figure 3

Tabauia 1

Tabmmia 2

Tabuia 3

Légendes des tableaux

Indices d'abondance (nombres de larves par heure de péche) et volume total
(ml) des échantillons (larves de poissons, autre zooplancton et benthos)
prélevés utilisant des échantillonneurs de divers maillages (12 mm,
12/0.505 mm, 0.505 mm).

Indices d'abondance (nombres de larves par heure de péche) et volume total
des échantillons (larves de poissons, autre zooplancton et benthos) pour
des échantillonneurs de divers maillages (12 mm, 12/0.505 mm,
0.505 mm) attachés au chalut en divers positions (X, A, B, C, D).

Distribution et abondance de poissons a l'état post-larvaire et juvéniles
sur le plateau continental de la Géorgie du Sud, du 18 décembre 1987 au
10 janvier 1988 (navire de recherche Professor Siedlecki, campagne
d'étude AMLR 8712, chalut de fond 32/36, échantillonneur & maillage fin
0.505, positions d'échantillonneur X, B, C).

Légendes des figures

Stations de chalutage du navire de recherche Professor Siedlecki au cours
du Programme AMLR des Etats-Unis (du 18 décembre 1987 au 10 janvier
1988). Les cercles pleins et numérotés représentent les traits de chalut
utilisant des échantillonneurs a maillage fin.

Vue schématique générale du chalut de fond 32/36 (l), des
échantillonneurs a maillage fin (il) et de leur emplacement au-dessus du
chalut (Il et V).

Distribution et abondance des poissons antarctiques a I'état post-larvaire
sur le plateau de la Géorgie du Sud (décembre-janvier 1987/88). 1 -
nombre de poissons capturés par heure de péche, 2 - traits ol aucun
poisson n'a été capturé, 3 - Nototheniidae, 4 - autres poissons (voir le
Tableau 3), numéros des stations soulignés - échantillons triés aux
Etats-Unis.

3aroJioBku K Ta0auiiaM

HMHAEKChl YUHCJIEHHOCTH (KOJIMYECTBO JIMUMHOK 34 YacC MPOMBbICA) U
o0yt o6beM (MJ) Npo6 (JIMUUHKA PbiGbl, APYrof 300MJIAHKTOH U
OeHTOC), COOpPaHHBIX MPH HCIMOJIb30BAHHU INPOGOOTOOPHUKOB C

Pa3HbBIMK pa3MepaMH siuen (12 MM, 12/0,505 MM, 0,505 Mm).

HMHA€eKChl UMCIIEHHOCTHY (KOJIMYECTBO JIMUMHOK 32 Uac NMPOMBICTIA) U
obuuit 00beM Tpo6 (JIMYMHKHU PBIGH], APYr Ol 300TJIAHKTOH U GEHTOC),
coOpaHHble TIPH MCIIOJIb30BAHUN NMPOGOOTOOPHUKOB C Pa3HbIMH
pasMepamu siued (12 MM, 12/0,505 MM, 0,505 MM), TPUKPETIIEHHBIX K
TpaJjy B pa3JIMuUHbIX TOUukKaXx (X, A, B, C, D).

PacnpeaesieHr€e 1 UACJIEHHOCTb pbiGbl Ha MOCTJUUNMHOUHON CTaANNU
1 MOJIO/Zieil Ha MaTEPUKOBOM 1LieJibde I0xHOI 'eoprum, 18 fexabps -
10 ssuBaps 1988 r. (HUC "Tipodeccop Ceaneukuit”, peiic AMLR 8712,
JAOHHBIN Tpay 32/36, MEJIKOSTUENCThHIN MPOBOOTOOPHUK C Pa3MEPOM
siuen 0,505 MM, Tpo60OTGOPHMKY NTPHKPENJIEHHI B TOUKaX X, B, C).
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PucyHox 1

PucyHox 2

PUCYHOK 3

Tabla 1

Tabla 2

Tabla 3

Figura 1

Figura 2

Figura 3
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lNoanucu K pUCyHKaM

o n

Ctanuun c6opa npo6 TpaaoMm HHUC "llpodeccop Cepneuxkuin” B
TeueHne paboTh nporpammsel CIIA 1Mo MOPCKHMM XUBLIM pecypcaM
AnTapxTuky (US. AMLR) (18 nekabpst 1987 r. - 10 siuBaps 1988 r.).
3amTpUXOBaHHbIE M TNPOHYMEPOBaHHble TOUKM OOO3HayaloT
TPaJIEHUSI C HCTIOJIb30OBAHUEM MEJIKOSTUEHNCTEIX NMPOGOOTOOPHUKOB.

O0muil yeprex AOHHOTroO Tpaya 32/36 (), MeJKosUenucThie
npofooT6opHUKH () M MX PacloJIOXEHHE B BEPXHel yacTu TpaJja (ll
uv.

PacnpeAeseHle MW 4YHCJIEHHOCTb JieJASSHON PhHIGB Ha
MOCTJIMUHHOUHOM cTaAuu Tno meandpy y HxuHon Teoprumn
(nexaGpb-siHBapb 1987/1988 rr.). 1 - KOJIMYECTBO PphiObl, MONMaHHOMN
3a OJWH 4Yac TNpOMbICJa, 2 - TpaJieHus], 3a KOTOphle HE NMOoMMaHo
priOBI, 3 - Nototheniidae, 4 - gpyrue Buabl phiObl (cM. Tabauny 3),
HOMeEpa CTaHLIMN NTOJUEPKHYThI - IPOO6H! OblJIN KJlacCU(HUIIMPOBaHEI B
CIIA.

Encabezamientos de las Tablas

Indices de abundancia (numero de larvas por hora de pesca) y volumen total
(ml) de muestras (peces larvales, otros zooplancton y bentos) recolectados
con muestreadores de distintos tamafios de malla (12 mm, 12/0.505 mm,
0.505 mm).

Indices de abundancia (niimero de larvas por hora de pesca) y volumen total
de muestras (peces larvales, otros zooplancton y bentos) para muestras
con distintos tamafios de mallas (12 mm, 12/0.505 mm, 0.505 mm),
fijados al arrastre en distintas posiciones (X, A, B, C, D).

Distribucién de peces postlarvales y juveniles en la plataforma continental
de Georgia del Sur, 18 de diciembre de 1987 - 10 de enero de 1988 (B/I
Professor Siedlecki. Crucero AMLR 8712, arrastre de fondo 32/36,
muestreador de malla fina 0.505. posiciones del muestreador X, B, C).

Leyendas de las Figuras

Estaciones de arrastre del B/I Professor Siedlecki durante el Programa
AMLR de los Estados Unidos (18 diciembre 1987 - 10 enero 1988). Los
circulos sélidos numerados corresponden a los lances con muestreadores de
malla fina.

Trazado completo del arrastre de fondo 32/36 (l), muestreadores de malla
fina (Il) y su posicién en la parte superior del arrastre (Il & V).

Distribucién y abundancia de los peces postlarvales antarticos en la
plataforma de Georgia del Sur (diciembre-enero 1987/88). 1 - numero
de peces capturados por hora de pesca, 2 - lances sin captura, 3 -
Nototheniidae, 4 - otros peces (véase tabla 3), se subraya los nimeros de
las estaciones - muestras clasificadas en los EE.UU.



SC-CAMLR-VII/BG/43

PARAMETROS DE SELECCION OBTENIDOS PARA NOTOTHENIA GIBBERIFRONS
LONNBERG, 1905 Y CHAMPSOCEPHALUS GUNNARI LONNBERG, 1905, DURANTE
LA CAMPANA “ANTARTIDA 8611”

E. Balguerias
Abstract

Mesh selectivity experiments for several finfish species were
conducted during the Spanish antarctic cruise “ANTARTIDA 8611”
using the covered codend technique. This paper presents the results
obtained for Notothenia gibberifrons and Champsocephalus gunnari.
Selection factors calculated following different methods with a codend
mesh of 68 mm were 2.87 for Notothenia gibberifrons and 3.10 for
Champsocephalus gunnari.

Résumé

Des expériences sur la sélectivité du maillage pour plusieurs espéces
de poissons ont été effectuées au cours de la campagne d'étude
espagnole “ANTARTIDA 8611, utilisant la technique du cul de chalut
couvert. Cette communication présente les résultats obtenus pour
Notothenia gibberifrons et Champsocephalus gunnari. Les facteurs de
sélection calculés suivant différentes méthodes avec un maillage au
raban de cul de 68 mm étaient de 2.87 pour Notothenia gibberifrons
et de 3.10 pour Champsocephalus gunnari.

PesoMe

B TeueHUe HMCIAHCKOro aHTapKTHueckoro penca "ANTARDIDA
8611" 6pI/IM NpOU3BeZAEHBbl 3KCMEPUMEHThl IO CEJIEKTUBHOCTU
siueu AJisl HEKOTOPbIX BUJOB NJIABHUKOBBIX DPbI6, HMCMOJb3Y s
MeTOA KYTKa C [TOKPBITUEM. B HacrosimeM JOKYMeEHTe
npeacTaBJieHbl pe3yJsbTaThl Agasi  Notothenia Gibberifrons u
Champsocephalus gunnari. icnosib3y sl KYTOK C PasMEPOM siueU B
68 MM 6blJIM BbBIUHCJIEHBl Pa3/IMUHBIMU METOJZaMU cJjieAyiomue
dhaxTophl cenekTUBHOCTH - 2.87 anast Notothenia Gibberifrons u
3.10 ans1 Champsocephalus gunnari.

Resumen

Durante la campafia “ANTARTIDA 8611”, se realizaron experiencias
de selectividad por el método del copo cubierto para varias especies de
peces. En el presente trabajo se recogen los resultados obtenidos para
Notothenia gibberifronsy Champsocephalus gunnari . Los factores de
seleccidn, calculados segun diferentes métodos de ajuste, para un arte
de 68 mm de luz de malla en el copo, fueron de 2.87 para Notothenia
gibberifrons y 3.10 para Champsocephalus gunnari.
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1. INTRODUCCION

Los estudios de selectividad, pretenden establecer cual es la forma de actuacion de un
arte, sobre los diferentes componentes de edad de una poblacién. Su control es un importante
medio de regulacién. Reduciendo la mortalidad por pesca sobre ciertas clases de edad, se
pueden conseguir apreciables beneficios a largo plazo, aun a costa de pérdidas inmediatas
(Pope et al, 1983). Pero se necesita un buen conocimiento de la selectividad, para
determinar que medidas se deben tomar para alcanzar el resultado deseado.

Las pesquerias del sector Atlantico del Océano Antartico, se empezaron a desarrollar
en la década de los sesenta. En un principio las pescas estuvieron dirigidas a la captura de
Notothenia rossii marmorata Richardson, 1844, pero la excesiva presion que se ejercié
sobre ella, conjugada con su escaso poder de recuperacion, provocaron una rapida caida de los
rendimientos que la hicieron poco rentable desde el punto de vista comercial (Kock, 1986).

Desde ese momento, Champsocephalus gunnari pasé a ser la especie objetivo de las
flotas pesqueras de distintos paises que operaban en Georgia del Sur, iniciandose una
explotacién que rindié sus mejores resultados durante los afios 1976/78 con una captura de
240 000 t (Kock, 1986).

Los signos aparentes de sobrexplotacién a la que se encuentran sometidos distintos
“stocks” de peces antarticos, motivaron a la Convencién para la Conservacion de los
Recursos Vivos Marinos Antarticos (CCRVMA), a tomar una serie de medidas encaminadas a la
proteccion de estas especies, en su area de jurisdiccion.

Entre tales medidas figura una reglamentacién de mailas que entré en vigor en el afio
1987 y que no habia sido aun refrendada cientificamente (CCAMLR, 1986b).

Las unicas experiencias de selectividad realizadas en la zona datan de la temporada
1978/79 y fueron llevadas a cabo por cientificos polacos (Zaucha, 1986). Los resultados
obtenidos, a pesar de haber sido consistentes para Champsocephalus gunnariy Notothenia
gibberifrons, fueron ampliamente discutidos en la quinta sesién del Comité Cientifico de la
CCRVMA, e invalidados al haberse utilizado redes fabricadas con material actualmente en
desuso para la pesca comercial (CCAMLR, 1986a).

Las sucesivas recomendaciones hechas por la CCRVMA para que se emprendieran
estudios de este tipo, con artes de tipo comercial, llevaron a fijarlos como uno de los
objetivos prioritarios de la campafia "ANTARTIDA 8611”. Durante la misma, se
establecieron los parametros de seleccion de varias especies en los distintos archipiélagos
que componen el Arco de Escocia.

El presente trabajo recoge los resultados obtenidos para las dos mas importantes, por
su abundancia y presencia constante en las capturas: Notothenia gibberifrons y
Champsocephalus gunnari.

2. MATERIAL Y METODOS

Las experiencias de selectividad se llevaron a cabo en todos los archipiélagos del Arco
de Escocia, a excepcion de las islas Sandwich del Sur, donde la escasez de las capturas
imposibilité la obtencidén de suficiente cantidad de datos.

La campafia se realizé a bordo del B/F “PESCAPUERTA CUARTO". Se trata de un

arrastrero congelador de 1627.5 T.R.B., dotado de un motor principal capaz de desarrollar
una potencia de 2 000 C.V. a 300 r.p.m.
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El arte utilizado durante toda la campafia fue del tipo semipelagico (figura 1),
caracterizado por su gran abertura vertical (7.5 metros) en comparacion con su moderada
abertura horizontal (14 metros).

Estaba fabricado con hilo de polietileno en sus componentes anteriores, y de nylon en
los posteriores. La relinga de flotadores y el burlén tenian una longitud de 35 y 42 metros
respectivamente. El cuerpo media 54.3 metros.

El armamento se mantuvo sin ningun tipo de alteracién a lo largo de la prospeccion,
con el fin de poder comparar los resultados obtenidos para cada especie en las distintas zonas.
Con la misma finalidad, se procuré la normalizacion de las operaciones de pesca, en cuanto a
duracién (30 minutos), velocidad de arrastre (3 nudos), etc.

La luz media de la malla del copo, considerada ésta segun la definicion dada por la
Organizacién Internacional de Normalizacion (ISO), fue calculada para cada archipiélago.
Para ello, después de la mayoria de los lances se midieron 20 mallas contiguas de la parte
dorsal, en direccién antero-posterior y paralelamente al eje mayor, con un calibrador ICES
ajustado a 4 kg de presion.

Los trabajos se hicieron siguiendo el método del copo cubierto (Pope et al, 1983).
Sobre el copo se adosé un sobrecopo de polietileno de 35 mm de abertura de malla, de tal
forma que quedase un espacio de dos metros entre sus extremos terminales y una holgura
lateral suficiente como para paliar al maximo el fenémeno del enmascaramiento. Los
posibles embolsamientos del sobrecopo se evitaron con la colocacion de dos ahorcaperros a su
alrededor.

Los individuos retenidos por el copo y el sobrecopo fueron medidos separadamente
sobre un ictiémetro, tomando en todos los casos la longitud total al centimetro inferior, de
acuerdo con las recomendaciones de BIOMASS (1980).

A efectos de calculo, fueron rechazadas todas las pescas en las que se produjeron
capturas excesivamente grandes o pequefas.

En la estimacién de los parametros de seleccion se ensayaron los siguientes sistemas
de ajuste (Pope et al, 1983).

- Ajuste a una logistica. Los datos observados se ajustaron a una logistica de
ecuacion:

1

P = 17, e-(asbl)

siendo P Ia proporcién de individuos de talla L retenidos por el copo.

- Método de Gulland (1983). La talla de primera captura se estima mediante la
siguiente expresion:

lc=Ln+1-% 1.pi

donde:
Lc = talla de primera captura.
Ln+1 = talla de retencién del 100%.
pi = porcentaje de retencion para cada intervalo de talla.

amplitud del intervalo de talla.
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El factor de seleccion se obtuvo dividiendo las tallas de retencién del 50% observadas,
por la abertura de la malla, expresadas ambas en milimetros.

3. RESULTADOS

En las Tablas 1 y 2 se recogen las caracteristicas de las tallas de la primera captura,
el rango de seleccién y los valores de los factores de seleccion, calculados para las diferentes
medidas de ajuste aplicadas, para las dos especies contempladas en el estudio, en las distintas
zonas prospectadas.

3.1 Notothenia gibberifrons

No se pudieron establecer los parametros de seleccion de esta especie en Shag Rocks,
por no haber sido capturada en ninguno de los lances efectuados.

En Georgia del Sur, presenté una gama de tallas seleccionada entre 15.9 y 23.1 cm.
Las tallas de retencién del 50% se situaron en 19.5 cm, para el ajuste a una logistica, y en
21.1 cm para el método de Gulland. Los factores de seleccién fueron muy similares (2.87 y
3.10).

El rango de selecciéon en Orcadas del Sur se mantuvo entre 17.9 y 23.6 cm. Las tallas
de primera captura se localizaron en 20.8 cm y 20.5 cm para ajuste a la logistica y método
de Gulland respectivamente. En esta zona, los factores de seleccién se situaron alrededor de
un valor medio de 3.00.

En Isla Elefante se produce una pequefia disminucion en la talla de primera captura
observada para los diferentes sistemas de ajuste utilizados (19.6 cm y 20.5 cm). El rango
de tallas seleccionadas también se redujo considerablemente, estableciéndose entre 17.5 cm
y 21.7 cm. Los factores de seleccién volvieron a tomar valores ligeramente inferiores, de
magnitud semejante a los calculados en Georgia del Sur.

En Shetland del Sur registraron los valores mas bajos en las tallas de retencién del
50% (18.4 cm y 19.6 cm).

La gama de tallas seleccionada tuvo una amplitud de 6 cm, con limite inferior en 15.4
cm. Los factores de seleccién arrojaron los valores minimos observados durante la campafia
para la especie (2.70 y 2.88).

3.2  Champsocephalus gunnari

Se observé una gran variabilidad en los parametros de seleccién calculados para esta
especie.

Los ajustes hechos en Shag Rocks por los dos métodos empleados, dieron una gama de
tallas seleccionadas bastante corta (de 21.9 cm a 25.1 cm). Los factores de seleccion
oscilaron en torno a 3.50.

En Georgia del Sur se obtuvieron valores de las tallas de retencién del 50%,
sensiblemente inferiores (20.0 cm y 21.0 cm). El rango de seleccion se detecté entre 17.8
y 22.3 cm, y los factores de seleccién estuvieron muy préximos a un valor de 3.00.

Los ejemplares capturados en Orcadas del Sur no cubrieron toda la gama tedrica de
tallas seleccionadas (entre 15.6 y 27.1 cm).
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La talla de primera captura calculada por el método de Gulland (22.3 cm), fue del
orden de un centimetro superior a la obtenida por ajuste a la logistica (21.3 cm). Los
factores de seleccién se localizaron en 3.11 y 3.26.

Tampoco en Isla Elefante se capturé casi ningin individuo de talla menor al limite
inferior tedrico del rango de seleccion (19.7 cm). Las tallas de primera captura se situaron
en niveles préximos a los observados en Orcadas del Sur, si bien el calculado por el método de
Gulland fue bastante superior.

Los factores de seleccién tomaron valores de 3.11 y 4.19.

La gama de tallas seleccionada en Shetland del Sur alcanzo una amplitud de unos 9 cm,
con valores extremos en 15.3 cm y 24.2 cm.

En este archipiélago se registro el valor minimo de la talla de primera captura para
la especie (19.7 cm).

Por el contrario, el factor de seleccién calculado por el método de Guiland arrojé uno
de los valores maximos estimados a lo largo de toda al prospeccién (3.80).

4. DISCUSION
4.1 Notothenia gibberifrons

Se obtuvieron buenos ajustes a la logistica en todas las zonas estudiadas, con
coeficientes de correlacion siempre por encima de 0.90 (figuras 2 y 3).

Las tallas de primera captura calculadas por el método de Gulland dieron siempre
valores superiores, del orden de un centimetro (tabla 1). Este hecho puede ser debido a una
cierta asimetria de las curvas, con lo que el punto de retenciéon del 50% puede estar
ligeramente por debajo de su valor real en las estimaciones por ajuste a la logistica.

No se apreciaron grandes divergencias en los factores de selecciéon obtenidos por los
distintos tipos de ajuste.

Los rangos de seleccion observados fueron muy similares en Georgia del Sur y Orcadas
del Sur y se hicieron mas estrechos en Isla Elefante y Shetland del Sur. En este sentido,
habria que destacar el menor nimero de individuos sobre los que se obtuvieron las curvas de
las dos ultimas zonas citadas, y la practica ausencia en las mismas de representantes de tallas
inferiores a la de retencion del 25%.

En general, las estimaciones de los parametros de seleccion hechas para Notothenia
gibberifrons, no presentaron grandes diferencias ni en relacién a la metodologia seguida en el
ajuste, ni entre las distintas zonas estudiadas, con lo que se puede concluir que para un arte
de 68 mm de luz de malla en el copo y en condiciones experimentales, los valores medios
calculados para la talla de primera captura (19.6 cm) y el factor de seleccion (2.87) son
bastante consistentes.

4.2  Champsocephalus gunnari

Los resultados obtenidos para Champsocephalus gunnari presentaron una gran
variabilidad entre zonas (figuras 4, 5 y 6).
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En cada archipiélago, los valores calculados con el método de ajuste a la logistica,
estan muy por debajo de los observados con el método de Gulland.

Los rangos de seleccién fueron cortos en Shag Rocks, Georgia del Sur e Isla Elefante,
con amplitudes de 3.2 cm, 4.5 cm y 3.2 cm, respectivamente.

Los puntos de seleccién del 25% y del 75% estimado en Orcadas del Sur, deben
tomarse como puramente teéricos, al haber sido calculados sin ninguna representacion de
porcentajes reales en longitudes extremas.

Las estimaciones hechas en Isla Elefante son muy poco fiables, al estar basadas en
series de datos por encima de la talla de la primera captura.

En Shetland del Sur cabe resaltar la gran amplitud de la gama de tallas seleccionadas y
el valor minimo calculado para el punto de retencién del 50%.

Las diferencias entre los parametros calculados en las distintas zonas prospectadas,
pueden estar motivadas por distintos factores. Diversos autores han hallado una relacién
entre el volimen de captura y la seleccién, con una tendencia de la talla de primera captura a
disminuir cuando aumentan las mismas (Pope et al, 1983). Tal fenémeno podria explicar el
valor obtenido en Georgia del Sur.

El estado de engrasamiento visceral, el estado de madurez sexual y cualquier otro
factor que afecte al volimen corporal, influyen sobre la selectividad. En este sentido, el
estudio conjunto de la selectividad y los factores implicados en su variacién, ayudaria a
desvelar las causas de estas diferencias.

Desestimados los resultados de Orcadas del Sur e Isla Elefante, se podria establecer la

situacién real de la talla de primera captura para esta especie, alrededor de 21.1 cm y la del
factor de seleccién en 3.10.
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Tabla 1: Datos técnicos y resultados de las experiencias de selectividad realizadas para
Notothenia gibberifrons durante la campafia “ANTARTIDA 8611”.

ZONA GEORGIA  ORCADAS ELEFANTE SHETLAND
MALLA (mm) 70 70 70 70
Numero de lances 104 93 46 65
Duracién media arrastre (minutos) 30 30 30 30
Velocidad media arrastre (nudos) 3 3 3 3
Profundidad media arrastre (metros) 226 273 249 220
Abertura malla del copo ' 68.04 68.38 68.56 68.08
Rango (mm) '

malla minima 57 56 60 59

malla maxima 78 82 79 76

nimero de medidas 322 99 100 159

Rango de seleccidn (cm)

25% 15.9 17.9 17.5 15.4
75% 23.1 23.6 21.7 21.4
Numero individuos en rango seleccion 993 10294 608 418
copo 347 6247 566 329
sobrecopo 646 4047 42 89
Peso medio por lance (kg) 5.12 14.42 17.36 6.94
copo 4.85 12.77 17.27 6.81
sobrecopo 0.27 1.65 0.09 0.13

Talla del 50% de retencién

Ajuste a logistica 19.5 20.8 19.6 18.4

Gulland 21.1 20.5 20.5 19.6
Factor de seleccion

Ajuste a logistica 2.87 3.04 2.86 2.70

Gulland 3.10 3.00 2.99 2.88
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Tabla 2: Datos técnicos y resultados de las experiencias de selectividad realizadas para
Champsocephalus gunnari durante ia campafia “ANTARTIDA 8611”.

ZONA SHAG GEORGIA ORCADAS ELEFANTE SHETLAND
ROCKS
MALLA (mm) 70 70 70 70 70
Numero de lances 29 104 93 46 65
Duracién media arrastre {minutos) 30 30 30 30 30
Velocidad media arrastre (nudos) 3 3 3 3 3
Profundidad media arrastre (metros) 215 226 273 249 220
Abertura malla del copo 67.45 68.04 68.38 68.56 68.08
Rango (mm)
malla minima 61 57 56 60 59
malla maxima 75 78 82 79 76
numero de medidas 198 322 99 100 159

Rango de seleccion (cm)

25% 21.9 17.8 15.6 19.7 15.3
75% 25.1 22.3 27 .1 22.9 24.2
Ndmero individuos en rango seleccion 12606 112624 708 6145 5396
copo 8055 92770 379 4394 2666
sobrecopo 4551 19854 329 1751 2730
Peso medio por lance (kg) 243.42 22417 1.85 23.53 4.46
copo 231.93 213.03 1.63 21.26 3.15
sobrecopo 11.49 11.14 0.22 2.27 1.31

Talla del 50% de retencién

. Ajuste a logistica 23.5 20.0 21.3 21.3 19.7
Gulland 24.1 21.0 22.3 28.7 25.9
Factor de seleccion
Ajuste a logistica 3.48 2.94 3.11 3.11 2.89
Gulland 3.57 3.09 3.2 4.19 3.80
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Figura 1: Esquema del arte utilizado durante la campafia “ANTARTIDA 8611".
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Notothenia gibberifrons
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Figura 2: Curvas de seleccién obtenidas para Notothenia gibberifrons en Georgia del Sur y
Orcadas del Sur, durante la campafia “ANTARTIDA 8611".
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Notothenia gibberifrons
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Figura 3: Curvas de seleccién obtenidas para Notothenia gibberifrons en Isla Elefante y
Shetland del Sur, durante la campafia “ANTARTIDA 8611".
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Champsocephalus gunnart
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Figura 4: Curvas de seleccién obtendias para Champsocephalus gunnari en Shag Rocks y
Georgia del Sur, durante la campafia “ANTARTIDA 8611".
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Champsocephalus gunnart
ORCADAS ~ PUNTOS REALES

0.9 -

0.8 -
— 0.7 A +
-]
c
3 0.6 -
13
S
- 0.5 A +
£
S 0.4 -
< +
Q

0.3 -

0.2 -

0.1 -+

O e —————— e —— e ———

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
talla (em)
+ puntos reales
Champsocephalus gunnari
. ELEFANTE — PUNTOS REALES
+*
~~
o
[
3
-
-4
a
S
c
]
Z
Q
+
o I 1 i) + L} Ll ¥ 1

1 22 23 24 25 26 27 28 29

tolla (cm)
+ puntos recles

9 20 2

¥ 13 L} 1)
14 15 16 17 18 1

Figura 5: Curvas de seleccion obtenidas para Champsocephalus gunnari en Orcadas del Sur e
Isla Elefante, durante la campafia “ANTARTIDA 8611".
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Champsocephalus gunnari
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Figura 6: Curva de seleccién obtenida para Champsocephalus gunnari en Shetland del Sur,
durante la campafia “ANTARTIDA 8611”.
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Table Legends

Technical data and results of selectivity tests for Notothenia gibberifrons
during the “ANTARTIDA 8611” survey.

Technical data and results of selectivity tests for Champsocephalus gunnari
during the “ANTARTIDA 8611” survey.

Figure Legends
Schematic drawing of gear sued during the “ANTARTIDA 8611” survey.

Selectivity ogives for Notothenia gibberifrons in the South Georgia Island
and South Orkney Island areas during the “ANTARTIDA 8611” survey.

Selecitivy ogives for Notothenia gibberifrons in the Elephant Island and
South Shetland Island areas during the “ANTARTIDA 8611” survey.

Selectivity ogives for Champsocephalus gunnari in the Shag Rockas and
South Georgia Island areas during the “ANTARTIDA 8611” survey.

Selectivity ogives for Champsocephalus gunnari in the South Orkney
Islands and Elephant Island areas during the “ANTARTIDA 8611” survey.

Selectivity ogive for Champsocephalus gunnari in the South Shetland
Islands area during the “ANTARTIDA 8611” survey.
Légendes des tableaux

Données techniques et résultats des expériences de sélectivité réalisés sur
le Notothenia gibberifrons lors de la campagne “ANTARTIDA 8611”,

Données techniques et résultats des expériences de sélectivité réalisées sur

le Champsocephalus gunnari lors de la campagne “ANTARTIDA 8611”.
Légendes des figures

Schéma de l'engin de péche utilisé lors de la campagne “ANTARTIDA 8611”.

Courbes de sélection obtenues pour le Notothenia gibberifrons en Géorgie du
Sud et dans les Orcades du Sud, lors de la campagne “ANTARTIDA 8611”

Courbes de sélection obtenues pour le Notothenia gibberifrons dans l'ile de
I'Eléphant et les iles Shetland du Sud, lors de la campagne “ANTARTIDA
8611,

Courbes de sélection obtenues pour le Champsocephalus gunnari dans les
Shag Rocks et la Géorgie du Sud, lors de la campagne “ANTARTIDA 8611”.

Courbes de sélection obtenues pour le Champsocephalus gunnari dans les
Orcades du Sud et I'lle de I'Eléphant, lors de la campagne “ANTARTIDA
8611”".



Figure 6

Tabmmna 1

TabanLa 2

PucyHOK 1

PUCYHOK 2

PUCYHOK 3

PucyHOK 4

PUCYHOK 3

PHCYHOK 6

Courbes de sélection obtenues pour le Champsocephalus gunnari dans les
fles Shetland du Sud, lors de la campagne “ANTARTIDA 8611".

3aroJioBKH K TabJHLIAM

TeXHUUECKHE AAHHBIE W PE3YJIbTAThl TECTOB MO CEJIEKTUBHOCTH AJISA
Notothenia gibberifrons Bo Bpemsi CbeMk# “ANTARTIDA 8611”.

TexHHUUeCKHe JJaHHbIE M PE3YJbTAThl TECTOB 10 CEJIEKTUBHOCTH AJIA
Champsocephalus gunnari BO BPeMsi CbeMKH "ANTARTIDA 8611,

TMoAnKuCH K pPUCYHKaM

Cxema opyansa JIOBa, HCIIOJb30OBAaHHOrO BO BpeMs CBHEMKH
“ANTARTIDA 8611".

OrvBhbl CEJIEKTUBHOCTH ANs Notothenia gibberifrons B paiioHe KXHON
INeoprun u IOXHBIX OPKHENCKHX OCTPOBOB BO BpPEMS CbEMKH
“ANTARTIDA 8611".

OruBbl ceJIeKTUBHOCTH AJ)s Notothenia gibberifrons B parnoHax oO.
JnedanT U I0xHBX [leT/aHACKMX OCTPOBOB BO BPEMbI ChEMKHU

“ANTARTIDA 8611”.

OruBbI CEJIEKTUBHOCTH AJIs1 Champsocephalus gunnari B paiiOHax cKaJl
Illar u 10xHOI1 M'eoprun BoO BpeMsi CbeMKH “ANTARTIDA 8611”.

OrvBbl CEJEKTUBHOCTH AJisi Champsocephalus gunnari B paloOHaXx
IOXHBIX OpPKHEMCKHX OCTPOBOB M O. JJie(paHT BO BPEMS ChEMKHU
“ANTARTIDA 8611”

OruMBbl CEJIEKTUBHOCTM AJisi Champsocephalus gunnari B paiioHax

10%HbIX LIeTIaHACKMX OCTPOBOB BO BpeMsi CbeMKH ANTARTIDA
8611",
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SELECTIVITY OF STANDARD POLISH COMMERCIAL TRAWL CODENDS ON
ANTARCTIC FISHING GROUNDS

J. Zaucha
Abstract

Selectivity studies were carried out for two types of steelon codends
used in commercial fishery, with a nominal mesh size A = 80 mm and
A = 100 mm, made of double twines with a thickness of 4.2 mm. The
studies covered 6 major fish species.

1. It appears from the study that Antarctic icefish and bumphead
notothenia are subject to selection during trawling, although the
effectiveness of this process - especially in the latter case - is
not satisfactory.

2. Scotia Sea icefish, Chaenodraco wilsoni, and Chionodraco
rastrospinosus exhibit a lower tendency to pass through meshes
of the codend than Antarctic icefish and bumphead notothenia.

3. The solution to the problem of ensuring selectivity of codends at a
sufficiently good level seems possible as a result of the
application of webbing with permanently open meshes for codend
construction.

4. The most difficult matter will be preparing a codend with proper
selectivity properties for South Georgia icefish, because this
species exhibits the smallest tendency to escape during the
trawling among all the species studied.

Conclusions and observations were in some cases based on a relatively
small amount of experimental material.

Further investigations of this problem are necessary since producing
selective trawl gear for harvesting Antarctic fish seems crucial from
the point of view of conservation of living fish resources on those
fishing grounds.

Résumé

Des études sur la sélectivité ont été menées sur deux types de culs de
chalut en steelon utilisés dans les pécheries commerciales, avec un
maillage nominal A = 80 mm et A = 100 mm, faits de cordes doubles
d'une épaisseur de 4,2 mm. Les études portaient sur 6 majeures
espéces de poissons.

1. L'étude montre que les poissons des glaces et les bocasses bossues
sont sujets a sélection au cours du chalutage, bien que l'efficacité
de ce procédé - particulierement dans le dernier cas - laisse a
désirer.
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2. Les grandes-gueules antarctiques, les Chaenodraco wilsoni et les
Chionodraco rastrospinosus ont moins tendance a passer a
travers les mailles du raban de cul que les poissons des glaces et
les bocasses bossues.

3. Il semble possible de résoudre le probléme d'une sélectivité
satisfaisante de rabans de cul grace a l'utilisation d'une sangle a
mailles ouvertes en permanence dans la fabrication des culs de
chalut.

4. Le probléme le plus difficile sera de préparer un cul de chalut
ayant les propriétés de sélectivité nécessaires pour la péche au
poisson des glaces de la Géorgie du Sud qui, de toutes les espéces
étudiées, est celle qui a le moins tendance a s'évader au cours du
chalutage.

Les conclusions et les observations sont dans certains cas basées sur
une quantité relativement faible de matériel expérimental.

Il est nécessaire de procéder & d'autres études sur ce probléme, la
production d'engins de chalutage sélectifs destinés a la péche des
poissons de I'Antarctique paraissant cruciale du point de vue de la
conservation des ressources ichtyologiques vivantes dans ces lieux de
péche.

PesioMme

[IpOBOAUIINCH HUCIEAOBAHUA MO CEJIEKTMBHOCTH JIBYX THIIOB
TIPUMEHSIEMBIX TP KOMMEPUYECKOM TPOMBICIE CTHJIOHOBBIX
KYTKOB C pPa3MEpPOM siuen A = 80 MM U A = 00 MM, CZIEJIAaHHBIX N3
ABOMHOroO mmnararta ToJmuHoi 4,2 MM. HccieaoBaHUSA
OXBaThIBaJI1 6 OCHOBHBIX BUAOB PhIO.

1. HcciieqoBaHWs OKa3aJi, UTO CEJIEKIUST JIeASHOMN PhiGbl U
3€JIEHON HOTOTEHHUH NMPOUCOANUT BO BPEMSI TPAJIEHUA, XOTHA
3P EKTUBHOCTb 3TOr0 IMpoliecca, OCOOGEHHO B cJlyyae
3€JIEHOM HOTOTEHMHY, HEYZJOBJIETBOPUTEJIbHA.

2. KpoxoamnoBasi OenoxpoBka, Chaenodraco wilsoni n
Chionodraco rastrospinosus IpOsIBUJIM MEHBIIYIO TEHAEHIHIO K
TMPOXOX/IEHUIO CKBO3b SUEM KYTKa, YeM JieJsiHasi phida U
3eJjieHast HOTOTEHU 1.

3. TlpeacTaBiisieTCs, UTO pelleHHe npobiieMbl obecrieueHnst
JOCTATOUYHO XOPOWIEr0 YPOBHSI CEJEKTHBHOCTH KYTKa
JIEXHUT B HMCMNOJIb30BAHMK TIPH KOHCTPYHMPOBAHHHM KYTKa
TETHBBI C MOCTOSIHHO OTKPHITHIMH STUEHMH.

4. CaMoit TpyAHOi1 3azaueil OyJeT H3roTOBJIEHUE JJis
CeJIeKUIMM TEMHOI OeJIOKPOBKHM KYTKa C HYXHBIMH
CEJIEKTHIBHBIMH CBOMCTBaMM, TaK KakK M3 BCeX M3y4aBUINXCS
BHIOB 3TOT BHJ{ BO BPEMS TPaJIEHNS MOKa3ajl HAaUMEHbIUIYIO
TEHAEHUUIO K BLIXOY U3 CETH.



B HEKOTOPHLIX CJIyuasiX BbIBOJbl M HaOJIOAEHUS cAeJiaHbl NPU
OTHOCHTEJIbHO HEBOJIbIIOM KOJIMUECTBE 3KCIIEPHUMEHTAJIbHOT O
MaTepHaJa.

Heo6xoauMoO mnpoBejeHHE AaJIbHEHIMX MCCJAEeAOBaHHUN TIO
3TOMY BOIIPOCY, TaK KaK B IIJIaHE COXPaHEHMS XHUBBIX PBIGHBIX
PECYPCOB Ha 3THX IMPOMBICJIOBLIX yUacCTKaxXx HaHBaXHEHIHM
NMpeJCTaBJIAE€TCSA KOHCTPYHPOBAHHE CEJIEKTHBHBIX TPaJIOBLIX
ceTeil ISl NPOBEEHNUS JIOBA aHTAPKTHUECKOI1 PhIOHI.

Resumen

Se realizaron estudios de selectividad con dos tipos de copos de
“steelon” que se emplean en la pesca comercial, cuyo tamafio nominal
de luz de malla era A = 80 mm y A = 100 mm, hechos con hilo doble
de 4,2 mm de espesor. Estos estudios abarcaron seis especies
principales de peces.

1. Segln dicho estudio, parece que el draco rayado y la trama
jorobada estan sujetos a seleccién durante el arrastre, si bien la
efectividad de este proceso - especialmente en el segundo caso -
no es satisfactoria.

2. El draco antartico, Chaenodraco wilsoniy Chionodraco
rastrospinosus presentan una menor tendencia a pasar por el
copo que el draco rayado y la trama jorobada.

3. La solucién al problema de asegurar la selectividad a un nivel
aceptable parece ser posible aplicando un tejido con las mallas
permanentemente abiertas en la fabricacion del copo.

4. La cuestién més dificil sera preparar un copo con las propiedades
de selectividad adecuadas para el draco cocodrilo, ya que, de todas
las especies estudiadas, ésta es la que presenta una menor
tendencia a escaparse durante el arrastre.

Las conclusiones y observaciones se basaron, en algunos casos, en una
cantidad de material experimental relativamente pequefia.

Es necesario investigar ain mas este problema, ya que la fabricacién
de artes de arrastre selectivas para la recolecciéon de peces antarticos
parece vital desde el punto de vista de la conservacion de los recursos
de peces en estas zonas de pesca.
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1. INTRODUCTION

Selectivity studies of trawls used by the Polish fishery were conducted in
1950-1980. Cieglewicz and Strzyzewski (1960) studies the mechanism of the passage of
cod through various parts of the trawl made of different materials. They came to the
conclusion that the main part through which juvenile fish escape is the upper part of the
codend. In the 1960’s and 1970's extensive investigations of selectivity, directed by
Strzyzewski (1971) covered several fish species, taking into account a number of physical
factors affecting the selection process, such as choice of material, technological structure of
webbing, use of layered structure of material making up the codend, size relations of meshes
in the cover and codend, etc. Evaluation of the effect of mesh size and shape on selection of
cod in the Baltic was also carried out in the 1970’s (Szymanski, 1980). For the first time
in Poland, Szymanski used in those studies webbing with permanently open meshes, made of
textile belts. It turned out that square, permanently open meshes had the best selectivity
properties with respect to cod.

This conclusion was confirmed for other cod-like fish and lobsters by investigations
of Robertson (Robertson, 1986a, 1986b). On the other hand, Gabriel, Kemp and
Haberstroh (1987) expressed an opinion that the change of mesh shape from rhomboid to
square has no special effect on the ratio of undersized fish to landing-sized fish in the codend,
but results only in collecting fish less soiled with benthos. It should be emphasized that no
attention has been paid in investigations. carried out so far to the phenomenon of deferred or
arrested reaction of escape of any fish species from the codend.

The first Polish selectivity studies of trawl gear in the Antarctic were carried out in
the 1978/79 (Zaucha, 1979) season. It was established during those studies, with the use
of, among others, tape codends, that Antarctic fish behave differently during trawling than
fish studied before and that it was difficult to interpret the results obtained in an objective
and convincing way.

2. OBJECTIVE OF THE STUDY

After the introduction of codend mesh-size regulations in the Antarctic, it was decided
that selectivity studies begun in the 1978/79 season would be continued mostly on the basis
of codends currently used in commercial fishing operations. The objective of investigations
in the 1986/87 season was to determine whether technical and material conditions of
codends with a mesh size of 80 mm ensures, from the point of view of the CCAMLR
Convention, satisfactory selectivity or whether bottom codends require a certain
modification. For comparison, a codend with a mesh size of 100 mm was tested.

3. MATERIALS AND METHOD

Steelon codends with a four-wall, oblique construction made of double steelon twines
with a nominal thickness of 4.2 mm were used in the study. Their length was 22.5 m, the
square-shaped opening had a side with a length of 6.9 m, while the codend’s rectangular tip
had sides with lengths of 6.9 x 4.0 m. The codend itself was covered on the outside from the
top down to the middle of its height with a cover having relatively small meshes (mesh bar
20 mm). Three sets of floats, 5 in each, were attached to the rear part of the cover. The
bottom part of the codend was covered from the inside up to half of the codend’s height with a
liner made of the same material as the cove. Thanks to such construction of the codend,
undersized fish could escape from the codend only from the part equipped with the cover.
They were later trapped in the end parts of the cover. Because of difficult conditions on the
fishing grounds (stones, rocks, etc.), the codend was protected against mechanical damage by
special protective materials placed at its bottom.
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A schematic drawing of the codend’s construction and construction of the codend
proper made of steelon fabric with a nominal mesh size of 80 mm is presented in Figure 1.
The codend with a 100 m mesh size had the same construction. In reality both codends had
somewhat different mesh sizes than nominal ones, which will be discussed in detail when
presenting changes in mesh size during codends use.

The codends used in the selectivity study were used on board the research vessel
Professor Siedlecki which is a factory trawler with power of 1690 KW (2300 HP).
Codends with similar constructions to those used in Polish commercial fishing vessels were
included in a 32/31 bottom traw! set-up which was used in previous years on Antarctic
fishing grounds and met with positive opinions. A schematic drawing of the construction and
rigging of such a setup is presented in Figures 2 and 3.

The process of fish selection by a given codend is characterized by means of a
selectivity ogive and a number of additional parameters:

. selectivity interval “Ps”: difference in centimetres between the length class of
fish retained in the codend in 75% (Lys) and the class retained in 25% (Lzs),

Ps = L75 - L25

. selectivity coefficient “Fs”: ratio of the length of this class of fish which is
retained and released in 50% (Lso) to the length of mesh size “A” in the codend,
measured wet,

L

« selection quality “Ws”: value of ratio of length class of fish released and retained
in 50% (Lso) to the length class of fish fully retained by the codend (L1go),

_Lso
* " Lyoo

. selection effectiveness “N”: percentage value of ratio of the number of fish which
passed onto cover “n,” to the sum of the same number of fish and the number of
fish “n,” in the codend and having a length not greater than those in the cover,
i.e. length Lioo,

N = No e 100
Ny + Ny

. relative selective length “l,,": value of the ratio of mean fish length inside the
cover “l,” to the mean length “I,” of fish inside the codend in percent; the value
of this index gives some idea as to the size of fish escaping from the codend when
compared with mean length of fish retained by the codend,

|
I°w=ﬁ e 100

. relative selective weight “mo,”: value of the ratio of mean weight of fish in the
cover “m,” to mean weight of fish inside the codend “m,," expressed in percent;
the value of this index illustrates the weight of fish escaping from the codend in
comparison with the mean weight of fish retained by the codend,
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Measurements of total length of fish in the cover and the codend was made to the
nearest centimetre below. Measurements of mesh size in the codend were carried out in the
upper part of the codend at a distance of not more than 2 m from the codend ending and 2
meshes from lace hood meshes touching with codend-strengthening rope (Figure 1). The
measurements were carried out immediately after the trawl retrieval (wet) with an
international ICES caliper, at a preliminary tension of the mesh with a force of 4 kg. The
size of mesh size was calculated as an arithmetic mean from 30 random mesh measurements.
The frequency of measurements was the following: before trawl use, dry and wet, after the
first haul (3 hours of use) and after each subsequent 15 hours of trawling.

Hauls used for the selectivity study of fishing gear should technically resemble
typical commercial hauls. This was expressed in the fact that the study was conducted on a
vessel with similar technical characteristics to those of typical fishing vessels used in that
area, the use of a codend of similar construction to those used in commercial fishery, the use
of a similar fishing gear and parameters of trawling like those used by commercial trawlers.

The selectivity study should be based on hauls fulfilling certain requirements,
especially the following:

- general catch rate of a haul should not be smaller than about 300 kg of fish and
not greater than several tonnes,

+ the fish species analyzed should be present in the haul in a quantity of at least 3%
of total haul weight,

« the fish species analyzed must be present in both the codend and the cover, in at
least several length classes.

An attempt was made during the study to attain the average catch rate since only for
such hauls it could be assumed that fish in the codend will have the opportunity of direct
contact with the codend material and, as a result, will be able to escape from the codend, if
its dimensions will allow.

4. EXPERIMENTAL PART
4.1 Fishing Effort and CPUE

The selectivity study was conducted on various Antarctic fishing grounds between
October 1986 and mid-February 1987.

Fishing effort characteristics from experiments and CPUE for studied fish species are
presented in Tables 1 and 2.

Thirty hauls were selected for the study, each of them lasting from 2 to 3 hours and
being similar to commercial hauls of 3 hour duration. A relatively high catch rate, similar
to those attained by commercial trawlers, was achieved around South Georgia. Quite high
CPUE was also attained on the Elephant . fishing ground in the third leg of the experiment.
Catch rates in the other experiments were much lower - the catches on the Joinville fishing
ground was so small that further tests were abandoned for methodological reasons.
Differences in catch rates attained in different phases of experiments were most likely
connected with fluctuations in biological parameters of bottom fish concentrations on those
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fishing grounds and did not depend to any degree on technical factors used in the experiments
such as type of gear used, its rigging, trawling parameters, etc.

The material collected (Table 2) is most representative for bumphead notothenia,
Scotia Sea icefish, and Antarctic icefish, and less representative for Chaenodraco wilsoni and
Chionodraco rastrospinosus, while for South Georgia icefish it is least representative.

4.2  Changes in Mesh Sizes in the Codends

The data presented in Table 3 demonstrated that before trawl was in use, the actual
mesh size in the codend with a nominal mesh size of 80 mm was (both dry and wet) larger by
about 10% than the nominal size. After a trawl was in use this value increased to about 14%
in comparison with the nominal value, reaching 90 mm. Such value remained at a stable
level during the first phase of the experiment and for that reason it was assumed as the
actual mesh size for that phase. During the tests, experimental work with this codend was
suspended for some time. After resuming work it was discovered that mesh size decreased
considerably and exceeded the nominal value by only 8.5%. This value remained at a
constant level during further tests, so it was assumed as actual size for that stage of the
study.

Changes in mesh size in codends with a nominal mesh size of 100 mm resemble those
in the 80 mm codend (Table 3). During the study, due to a failure, one codend had to be
replaced by another. Therefore there were two series of codend tests with the same nominal
mesh size. Generally speaking, mesh size in both codends remained at a level larger by
10-11% than the nominal value. That is why a value of 110.6 mm was assumed as actual
for the 100 mm codend.

4.3  Selective Properties of Codends
4.3.1 Bumphead notothenia

Selection of bumphead notothenia was evaluated several times during 6 experiments
on four Antarctic fishing grounds. Three experiments were made with 80 mm codend and
three with 100 mm mesh codend. Proper calculations were made for each of them and a
selectivity ogive was drawn. Those data are presented in Figures 4 and 5 and in Table 4.

Analysis of selectivity curves for the 80 mm codend obtained on the basis of data
collected on various fishing grounds (Figure 4) revealed a number of common features
despite quantitative differences. The most important feature was that all of these curves had
a different shape in comparison with a standard selectivity ogive for net materials with a
high selectivity coefficient. They were characterized by a very clear shift towards retention
of small fish at a relatively high level. The ascent of the curves was very slow, which
corresponded with high values of selection intervals “Ps”. Selectivity coefficients Fs were
decidedly low, as well as selection quality coefficients. Selectivity effectiveness was
decidedly small - with this mesh size a much greater number of fish could escape through
the meshes. Mean length of fish released and at the same time retained by the meshes was
relatively small, decidedly smaller than could be theoretically predicted. That is why a
general evaluation of the selection of bumphead notothenia by the 80 mm codend could not be
positive.

Analysis of the selectivity curves for the 100 mm codend with respect to bumphead
notothenia revealed their similar features with 80 mm codend's ogive. The greatest
similarity was that these curves were very flattened and their shape did not clearly indicate
the length range, for which fish selection would be more distinct. It covered several length
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classes which was reflected in exceptionally high values of selection intervals Ps. Values of
selectivity coefficients were also relatively small. Indices of relative selective lengths and
weights of fish escaped and retained by the codend were exceptionally high, indicating that
there were no significant size differences between fish retained and escaped from the codend.
The length of fish with 50% retention (Lso) was higher than for 80 mm codend, however, it
was still relatively small. Distinctly higher length values were obtained in the case of fish
retained by 100% in larger codend.

Since selectivity ogives for the two codends revealed basically similar qualitative
tendencies, it was decided to group together all results collected on various fishing grounds
for each codend and calculate their combined selectivity coefficients (8). Combined ogives
are presented in Figure 6, while values of selection of bumphead notothenia by two different
codends are presented in Table 5. ‘

A comparison of the shape of both curves indicated clearly that selection of both net
materials was qualitatively similar although there were distinct quantitative differences.
The selection of bumphead notothenia occurred definitely during trawling although both
ogives were shifted to the area of small fish. Selection intervals for both ogives were very
wide, and the values of selectivity coefficients were relatively low, especially in the case of
80 mm codend. Selection effectiveness increased from 20% for 80 mm codend to almost
50% in the case of larger meshes. Both length Lsg and Lygo increased also. A general
conclusion from the comparative analysis is that although both nets select bumphead
notothenia during trawling, this property is not high enough. The use of larger meshes
distinctly improved selection properties of bumphead notothenia but not to such a degree that
they might be considered sufficient from a practical point of view. Therefore, none from
those codends could be positively evaluated. Most likely that closed meshes in the codend
constituted such an obstacle for fish that an increase in mesh size did not really solve the
problem, although it improved selection. It may be expected that keeping meshes open may
solve the problem of selection of bumphead notothenia because this species has a distinct
tendency of escapement from the codend during trawling.

4.3.2 Antarctic icefish

Studies of selectivity properties of Antarctic icefish by 80 mm codend were carried
out on two fishing grounds: South Georgia and Elephant |., while for 100 mm codend - only on
the Elephant I. fishing ground. Three ogives were obtained as a result of these studies
(Figure 7) for each experiment. The obtained coefficients are listed in Table 6. An
assessment of the Antarctic icefish selection was based on a relatively large number of
initial materials. The ogives resembled much more the standard selectivity ogive than in the
case of bumphead notothenia, although they were characterized by the same negative feature,
i.e., they were shifted towards the area of length classes of small fish. This was evident from
relatively low values of Lgg, especially on the South Georgia fishing ground as well as
relatively low values of selection effectiveness (35-64%). This meant that between 35 and
65% of fish in the codend with a iength smaller than Lo, did not escape. Coefficients L, and
m,w characterized the selection of Antarctic icefish very clearly. Especially the former
index showed that there was no great difference between mean length of fish escaped from the
codend and fish retained. Thus, a large part of fish could pass through the meshes but did not
grasp this opportunity.

In order to compare selectivity properties of both codends for Antarctic icefish,
selectivity ogives of 80 mm and 100 mm codends were drawn together in Figure 8. Table 7
presents main selection indices for those curves.

The shape of both ogives was very similar (Zaucha, 1987), a significant difference
was in much greater shift of 80 mm selectivity ogive towards the area of small fish than in

115



the case of 100 mm ogive. Selection of Antarctic icefish by two codends was clearly evident
but practical results of this process was insufficient. This may be seen from relatively
long, extended selection intervals and not too high values of selectivity coefficients of about
2.8. It should be emphasized that the use of 100 mm mesh size resulted in an almost twofold
increase in selection effectiveness as well as an increase of Lsqo by 21%. A general
conclusion is that standard mesh-size does not ensure selection of Antarctic icefish to a
sufficient degree. It seems that the partly closed meshes during trawling constituted too big
an obstacle for Antarctic icefish to be able to escape from the codend. It may be expected that
permanently open meshes may ensure a proper level of selection of Antarctic icefish.

4.3.3 Scotia Sea icefish

Selection of Scotia Sea icefish by 80 mm codend was studied on three fishing grounds:
South Georgia, Elephant I., and King George |., for 100 mm codend - two experiments were
carried out on the Elephant I. ground. Because of very modest materials collected off King
George 1. and in the second phase of the experiment off Elephant ., data from the King George
. fishing ground were not taken for further detailed analysis and all data from Elephant 1. for
100 mm codend were combined.

As a result of these experiments, two selectivity ogives were drawn for 80 mm mesh
and one for 100 mm codend .(Figure 9). A set of selection coefficients was calculated for each
ogive (Table 8). The main drawback of the material collected was that relatively few fish
passed through the net during those tests. Under these circumstances the most important
segment of the ogive, concerning those fish classes which escaped from the codend was based
on relatively scarce materials. A general feature of all selectivity ogives was their
exceptionally large shift towards the area of small fish. As a result, the values of L5y were
low (Table 8). A second feature of these ogives were very low values of index P, which gave
a negative indication of selection of Scotia Sea icefish by the codend. Both too large and too
small values of selection intervals point to abnormalities in the process of fish selection by
the codend. Selection quality indices were very unsatisfactory. Equally negative were
selection effectiveness coefficients. Very low, much lower than for fish analyzed before,
were the values of index m,,, which meant that fish escaping through the meshes had
exceptionally small weight compared with the fish retained. Generally speaking, both the
shape of the selectivity ogive and the selection indices indicated that the ability to select
Scotia Sea icefish by both kind of codends was unsatisfactory.

In order to determine characteristics of Scotia Sea icefish selection by the two
codends in a more precise, comparative way, two ogives were presented in Figure 10, one
for each type of codend. Table 9 presents main selection coefficients for each of these codends
(Zaucha, 1987).

The most important feature of both curves was their overlapping. This meant that the
selection processes of both codends were similar. This conclusion is emphasized by data
from Table 9. It appears from them that values of selectivity coefficients were very low,
even lower for the net with larger meshes than with smaller meshes. Selection effectiveness
was at a very low level. As a result a great number of fish which could escape because of
their size, remained in the codend. The values of both Lgy and Lygg for both types of nets were
the same, within the limits of an experimental error.

A general conclusion from these tests may be brought down to the observation that a
change in the mesh size in the codend did not bring about a qualitative change in selection of
Scotia Sea icefish. This gave rise to a fear that even the use of permanently open meshes will
not bring the desired results, i.e., such as is expected in the case of Antarctic icefish and
bumphead notothenia.
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4.3.4 Chaenodraco wilsoni and Chionodraco rastrospinosus

Selectivity studies of these two species were based only on tests with 100 mm codend
on the Joinville fishing ground. Selectivity ogives for the two species are presented in
Figure 11, their selection parameters in Table 10.

Both the shape of the curves and the values of the parameters give an almost identical
evaluation of the selection process of these fish by the standard codend. The values of
selectivity coefficients and selection quality were low. Selection effectiveness was of
particularly low value: 15% for Chaenodraco wilsoni and 10% for Chionodraco
rastrospinosus. This meant that from 85 to 90% of fish did not choose to escape although
their size allowed them for that. Parameters Lo, and m,,, were at a high level. This meant
that as regards length and weight, there were no great differences between escaped and
retained fish .

It is not surprising that a general appraisal of selectivity of the standard codend with
respect to both species is decidedly negative, as in the case of Scotia Sea icefish. In this case
it is also difficult to foresee whether permanently open meshes will improve the quality of
selection of these fish to such a degree that it may be possible to evaluate it positively.

4.4  Additional Remarks

During the tests carried out on South Georgia fishing grounds, South Georgia icefish
was found in the codend but no fish of this species were noted in the cover. Examination of
length composition of fish in the codend revealed that although there were no juvenile South
Georgia icefish, quite numerous were specimens with a length of 34, 35, 36 and 37 cm and
larger. Fish with a length between 34 and 37 cm could, due to their sizes, pass through the
meshes of the codend but did not use this opportunity. Under these circumstances a
conclusion may be drawn that South Georgia icefish must find it extremely difficult to pass
through the meshes of the codend during trawling so that even open meshes might not be an

- effective means of improving selection of this species.

5. CONCLUSIONS

1. Antarctic icefish and bumphead notothenia are subject to net selectivity of the
commercial codend during trawling, but the effectiveness of this process in the
case of standard nets, i.e. made of double polyamide twine, is insufficient. For
that reason the use of codends believed to be good on other fishing grounds, cannot
be practically recommended for commercial fishery on Antarctic fishing grounds
irrespective of the established mesh size.

2. An increase in the effectiveness of selection of these fish species may be expected
as a result of changing the construction of the codends, i.e. the use of permanently
open meshes.

3. A tendency to escape from the codend during trawling of such fish as South Georgia
icefish, Scotia Sea icefish, Chaenodraco wilsoni and Chionodraco rastrospinosus
seems to be smaller than in the case of Antarctic icefish and bumphead notothenia.
It is expected that the use of permanently open meshes in the codend would greatly
improve the existing situation.

4. Ensuring proper selection of major Antarctic fish species by introducing one
mesh size does not seem possible. The mesh size recommended at present
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(80 mm) seems well chosen for Antarctic icefish, while for others like Scotia
Sea icefish, South Georgia icefish and Chionodraco rastrospinosus it seems too
small.

5. Experiments at sea should be urgently undertaken in order to confirm the
observed tendency of arrested ability of Antarctic fish to pass out of a standard
codend despite the fact that both mesh size and fish size theoretically ensure such
a possibility. A suggested technical solution is a change of codend design so that
meshes will not close during trawling. It is believed that such solution will
effectively reduce fishing mortality of valuable species of Antarctic fish.
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Table 1: Characteristics of fishing effort in each of the experiments

Study period 27-29 13-15 15-16 18-20 13-4 18
Oct 1986 Nov 1986 Nov 1986 Dec 1986 Feb 1987 Feb 1987

Fishing ground Elephant I. Joinville |. Elephant . South Georgial. Elephantl. King George I.
Number of hauls 8 6 4 5 5 2
Trawling time (h) total 2035 1800 1000 1450 1030 350

per haul 234 300 230 258 206 155
Catch (1) total 5.89 1.52 1.49 14.39 10.43 2.89

per 1 haul 0.74 0.25 0.37 2.88 2.09 1.44

per 1 hour

fished 0.29 0.084 0.15 0.97 0.99 0.75




0zt

Table 2: Catch rates of fish species subjected to the study in each of the experiments (in ¥h and percent)
Study Period 27-29 13-15 15-16 18-20 13-14 18

Oct 1986 Nov 1986 Nov 1986 Dec 1986 Feb 1987 Feb 1987
Fishing Ground Elephant I. Joinville |I. Elephant I.  South Georgia . Elephant I. King George |.
Fish species tonnes % tonnes % tonnes % tonnes % tonnes % tonnes %

Bumphead notothenia 4.12 69.9 0.39 25.8 1.18 79.2 3.47 241 8.02 76.9 2.15 74.3

Antarctic icefish 0.15 2.5 - - 0.04 2.5 8.12 56.4 0.78 7.4 - -
Scotia Sea icefish 0.79 13.4 - - 0.26 17.6 1.71 11.9 1.51 14.5 0.44 15.2
Chaenodraco wilsoni - - 0.90 59.5 - - - - - - - -
Chionodraco

rastrospinosus - - 0.08 5.2 - - - - - - - -
South Georgia icefish - - - - - - 1.00 7.0 - - - -
Other species 0.83 14.2 0.15 9.5 0.01 0.7 0.09 0.6 0.12 1.2 0.30 10.5

Total 5.89 100 1.52 100 1.49 100 14.39 100 10.43 100 2.89 100
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Table 3: Changes in mesh size in the codends tested

Parameter Nominal No. of Mesh size
mesh sizes  ocodend

Before use During use

Dry Wet Wet

After 3 h After 15 h After 30 h

Mean mesh size (mm) 80 | 87.2 88.2 91.2 90.0 86.8
100 | 106.1 107.4 109.4 110.0 -
i 108.3 110.2 111.8 - 111.2 -
Standard deviation (mm) 80 o 2.88 2.46 2.69 2.83 2.40
100 | 2.36 3.06 . 2.37 1.87 -
11 2.67 2.56 2.54 2.20 -
Coefficient of change (%) 80 | 2.8

3.3
100 I 2.2
2.5




Table 4: Main selection parameters of bumphead notothenia

Selection 80 mm codend 100 mm codend
parameter
South Elephant 1. King Elephant I. Elephant I.  Joinville 1.
Georgia I. George-l. (i phase) (ii phase)
No. of fish 6 814 20 701 3 217 7 053 3 090 835
measured
in codend
No. of fish 2 198 2 826 420 8 526 1 328 761
measured
in codend _
Ps 12.0 7.2 6.2 10.2 13.6 14.0
Fe 2.02 2.28 2.88 2.84 2.10 2.64
W, 0.48 0.52 0.64 0.74 0.59 0.72
N 36.3 14.7 28.1 55.3 30.7 48.3
Low 60.8 85.4 70.8 86.9 92.8 85.9
Mow 15.6 48.6 28.9 74.2 75.7 56.5
Lso 18.2 19.8 25.0 31.2 23.6 29.4
L1oo 38.0 38.0 36.0 42.0 40.0 41.0
Los 14.1 17.8 22.2 25.4 18.2 20.0
Lss 26.1 25.0 28.4 35.6 31.8 34.0
Table 5: Main selectivity indices of bumphead notothenia for two codends
Index Ps Fs N Lso Lyoo
80 mm codend 13.1 2.29 20.0 20.6 38.0
100 mm codend 16.8 2.63 49.8 28.9 42.0
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Table 6: Main selection parameters of Antarctic icefish

Selection
parameter 80 mm codend 100 mm codend
South Georgia l. Elephant 1. Elephant |.
(iand ii phase)
No. of fish measured 56 342 2 330 604
in codend .
No. of fish measured 29 851 1 841 1 035
in codend
Ps 6.8 5.4 8.0
Fq 2.56 3.22 2.82
W, 0.66 0.73 0.78
N 34.8 45.9 64.1
Low 93.1 76.2 84 .1
Mow 78.4 32.3 48.5
Lgo 23.0 28.0 31.1
L100 35.0 38.0 40.0
Los 19.8 24.8 26.0
Lss 26.6 30.2 34.0
Table 7: Main selection indices of Antarctic icefish for two codends
Index Ps Fs N Lso Lioo
80 mm codend 9.6 2.84 - 35.2 25.6 38.0
100 mm codend 8.0 2.82 64.1 31.1 40.0
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| Table 8: Main selection parameters of Scotia Sea icefish

Selection
parameter 80 mm codend 100 mm codend
South Georgia . Elephant I. Elephant I.
(i and ii phase)
No. of fish measured 2 954 1 801 1 691
in codend
No. of fish measured 133 44 125
in codend
Ps 2.5 3.9 5.4
Fs 2.29 2.48 .09
W, 0.59 0.72 0.59
N 7.5 25.6 25.7
Low 63.0 44.0 59.0
Mow 13.3 2.7 8.4
Lso 20.6 21.5 23.0
L1oo 35.0 30.0 39.0
Los 20.0 20.1 20.6
L7s 22.5 24.0 26.0
Table 9: . Main selection indices of Scotia Sea icefish for two codends tested
Index Ps N Lioo
80 mm codend 6.2 2.48 10.2 39.0
100 mm codend 5.4 2.09 25.7 39.0

124



Table 10: Main selection parameters of Chaenodraco wilsoni and Chionodraco

rastrospinosus for 100 mm codend on Joinville fishing ground

Selection parameter Chaenodraco wilsoni Chionodraco rastrospinosus

No. of fish measured 3 484 164

in codend

No. of fish measured 651 11

in codend
Ps 10.1 1.9
Fs 2.12 2.66
W 0.63 0.75
N 15.8 9.2
Low 93.4 90.6
Mow 88.3 69.6
Lso 23.4 29.4
L1o0 37.0 39.0
Los 19.9 28.4
Lss 30.0 30.3
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Tableau 8

Tableau 9

Tableau 10
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Figure 2
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Figure 7

Figure 8
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Légendes des tableaux
Caractéristiques de l'effort de péche pour chacune des études.

Taux de capture des espéces de poissons soumises a I'étude pour chacune des
expériences (en tonne par heure de péche et pourcentage).

Changements de maillage des rabans de cul mis a 'essai.
Principaux parameétres de sélectivité de la bocasse bossue.

Principaux indices de sélectivité de la bocasse bossue par deux culs de
chalut.

Principaux parameétres de sélectivité du poisson des glaces.

Principaux indices de sélectivité du poisson des glaces par les deux culs de
chalut.

Principaux parameétres de sélectivité de la grande-gueule antarctique.

Principaux indices de sélectivité de la grande-gueule antarctique par les
deux culs de chalut mis a l'essai.

Principaux paramétres de sélectivité de la grande-gueule épineuse et de la
grande-gueule ocellée par cul de chalut de 100mm sur les lieux de péche de
Joinville.

Légendes des figures
Dessin schématique d'un cul de chalut proprement dit avec poche de
couverture et poche - pour étude de sélectivité (a) et construction d'un cul
de chalut en soi de 80 mm (b).
Dessin schématique de la construction d'un chalut de fond 32/31.
Dessin schématique du gréement d'un chalut de fond 32/31.
Ogive de sélectivité pour la bocasse bossue par cul de chalut de 80 mm.
Ogive de sélectivité pour la bocasse bossue par cul de chalut de 100 mm.

Sélectivité de la bocasse bossue sur les lieux de péche de I'Antarctique.

Ogive de sélectivité pour le poisson des glaces par différents culs de chalut
sur les lieux de péche de I'Antarctique.

Ogives de sélectivité pour le poisson des glaces sur les lieux de péche de
I'Antarctique.

Ogive de sélectivité pour la grande-gueule antarctique sur différents lieux
de péche de I'Antarctique par deux types de culs de chalut.

Sélectivité de la grande-gueule antarctique sur les lieux de péche de
I'Antarctique.

139



140

Figure 11

Tab6auna 1

Tabania 2

Tabauua 3
Tabanna 4

Tabsmna 5

Tabmia 6

Tabmia 7

Tabauna 8

Tabnniia 9

Tabauia 10

PucyHox 1

PHUCKHOK 2
PHCYHOK 3

PHUCYHOK 4

PHCYHOK 5

PHUCYHOK 6

PHUCYHOK 7

PucCyHOK 8

Ogives de sélectivité pour la grande-gueule épineuse et la grande-gueule

ocellée sur les lieux de péche de Joinville par cul de chalut de 100 mm.
3aroJioBKH K TabJsmiaM

XapakTepPHUCTUKH MPOMBICIOBOIO YCHUJIMSI B KaXX1OM OTIbITE.

KospduumeHTsl YJIOBHUCTOCTH PHIOHBIX BHUOB, IOABEPXEHHBIX
M3YUEHHUIO B KaXX/JOM OMEBITE (B T/U M TIPOLIEHTAX).

V3MeHEeHHU S Pa3MEPOB siueit OPOGOBaHHBIX KYTKOB.
OCHOBHbIE MTAPaMETPHI CEJIEKTHBHOCTH 3€JIEHON HOTOTEHHH.

OCHOBHBIE I10KA34aTEJIM CEJIEKTHBHOCTH 3€JIEHOXM HOTOTEHHU ITPH
VJIOBE NABYMS KYTKaMH. ‘

OCHOBHBIE TTIapaMEeTPhI CEJIEKTUBHOCTH JIE/ISTHOM PhIOHI.

OCHOBHbIE T10Ka3aTeJIH CEJIEKTUBHOCTH JIEASTHOM PHIOHI TIPU YJIOBE
JIBYyMSI KyTKaMH.

OCHOBHLIE TTAPaMETPHI CEJIEKTHBHOCTH KPOKOAUJIOBOI GEJIOKPOBKH.

OCHOBHbIE [TOKa3aTEJIN CEJIEKTURHHOCTH KPOKOAUJIOBO G€JIOKPOBKH
NIpY yJIOBE AByMSsi OTIPOGOBaHHBIMM KYTKaMMU.

OcHoOBHble napaMeTpsl Chaendraco wilsonin Chionodraco rastrospinosus
MPpY YJIOBE KYTKOM (pa3Mep siuer 100 MM) B paiioHe IpOMBICTa Y O.
XKyeHBuJb.

[loAnucH K pUCYHKaM

CxeMa KyTKa C TIOKPHITHEM WM NOAKJIAAKON - AJISI U3yUeHHS
cesieKTUBHOCTH 990 M ycTpoiicTBa coOcTBeHHO 80 MM KyTka 9IMOO

CxeMa ycTpoiicTBa AOHHOr o Tpaa 32/36.
CxeMa OCHaleHUsI JOHHOT'O TpaJa.

OrmBa CeJIEKTHBHOCTH KYTKa (pasMmep siuen 80 MM) AJisl 3e€JIEHOU
HOTOEHUN.

OryBa CEJIEKTUBHOCTH KYyTKa (pa3Mep siuern 100 MM) OJis1 3eJIeHOM
HOTOTEHUM.

CeJIEKTUBHOCTD 3€JIEHOH HOTOTEHNM Ha TIPOMBICJOBBIX YUacCTKax
AHTapKTHKH.

OruBa CeJIEKTUBHOCTH Pa3HbIX KYTKOB /IS JIEASTHON PhIGH Ha
TIPOMBICJIOBBIX YUYaCTKaX AHTAPKTHKH.

OruBbl CEJIEKTUBHOCTH JIEASTHOM PHIObI Ha NPOMBICJIOBBIX YYacTKax
AHTapKTUKH.



PucyHok 9
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PrucyHok 11
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Tabla 5
Tabla 6
Tabla 7
Tabla 8

Tabla 9

Tabla 10

Figura 1

Figura 2
. Figura 3

Figura 4

Figura 5
Figura 6

Figura 7

OruBa CeJeKTUBHOCTH OOOHX THUIIOB KYTKOB [JiS l(pOKO}.'IPUIOBOfI
6eJIOKpOBKI/I Ha pa3HbIX MPOMBICJIOBBIX YyUacCTKax.

CeJIEKTUBHOCTbh KPOKOJHMJIOBOI GEJIOKPOBKH Ha IPOMBICIOBbIX
yuacTkax AHTapKTHKH. \

OrMBhHI CEJIEKTUBHOCTH KYTKa (pa3Mep siuen 100 Mm) asnst Chaenodraco
Wilsoni (a) m Chionodraco Rastrospinosus (b) Ha NPOMBICIOBbLIX
y4acTKax y 0. Y3HBHJIb.

Encabezamientos de las Tablas

Caracteristicas del esfuerzo pesquero en cada uno de los experimentos.

Indices de captura por especies, sujetas al estudio de cada experimento, en
toneladas por hora de pesca y en porcentajes.

Cambios en la luz de malla de los copos probados.

Principales parametros de selectividad para la trama jorobada.

Principales indices de selectividad para la trama jorobada con los dos copos.
Principales parametros de selectividad para el draco rayado.

Principale's indices de selectividad para el draco rayado con los dos copos.
Principales parametros de selectividad para el draco antartico.

Principales indices de selectividad para el draco antartico con los dos copos
probados.

Principales parametros de selectividad para Chaenodraco wilsoni y
Chionodraco rastrospinosus con un copo de 100 mm en la zona de pesca de
joinville.

Leyendas de las Figuras

Dibujo esquematico del copo con cubierta y forro - para estudio de
selectividad (a) y construccién del copo de 80 mm (b).

Dibujo esquematico de la construccion del arrastre de fondo 32/31.
Dibujo esquematico del armado del arrastre de fondo 32/31.

Curva de selectividad para la trama jorobada con una luz de copo de
80 mm.

Curva de selectividad para la trama jorobada una luz de copo de 100 mm.
Selectividad de la trama jorobada en las zonas de pesca de la Antartida.

Curva de selectividad para el draco rayado con distintos copos en las zonas
de pesca de la Antéartida.
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Figura 8

Figura 9

Figura 10

Figura 11

Curvas de selectividad para el draco rayado en zonas de pesca de la
Antartida.

Curva de selectividad para el draco Antartico en distintas zonas de pesca con
ambos tipos de copos. :

Selectividad del draco Antartico en zonas de pesca de la Antartida.

Curvas de selectividad para Chaenodraco wilsoni (a) y Chionodraco
rastrospinosus (b) en la zona de pesca de joinville con un copo de 100 mm.
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AGE DETERMINATION OF NOTOTHENIA GIBBERIFRONS FROM THE SOUTH
SHETLAND ISLANDS, ANTARCTIC PENINSULA SUBAREA (SUBAREA 48.1)

Esteban Barrera-Oro
Abstract

Age determination was carried out on Notothenia gibberifrons
specimens collected at two localities near the South Shetland Islands
(Low I. and Potter Cove, 25 De Mayo/King George l.). Samples
consisted of small and medium sized fish (total length -
14.8-38 cm). Otolith and scale readings have been compared in 19
Potter Cove specimens. In some cases scale readings gave a result of
one year more. This could arise from the difficulty in differentiating
between false and annual checks in scales. Age determination by
otolith cross sections proved to be the most reliable method. Mean
length data at age presented here for Low I. specimens were compared
with previous published values. This confirmed that fish from the
Antarctic Peninsula Subarea are smaller than those in the same age
group around South Georgia. Likewise, our values are lower than the
ones reported previously for specimens of South Bay, Palmer
Archipelago. Possible reasons for these differences are discussed. It
is expected that the Otoliths/Scales/Bones Exchange System
established by CCAMLR will help to eliminate discrepancies in age and
growth studies of Antarctic fish.

Résumé

La détermination de l'age a été effectuée sur des spécimens de
Notothenia gibberifrons rassemblés a deux emplacements prés des
fles Shetland du Sud (Low Island et Potter Cove, ile 25 De Mayo/du
Roi George). Les échantillons consistaient en poissons de taille petite
et moyenne (longueur totale - 14.8-38 cm). Les lectures d'otolithes
et d'écailles ont été comparées pour 19 spécimens provenant de
Potter Cove. Dans quelques cas, les lectures d'écailles ont donné un
résultat d'un an de plus. Ceci pourrait résulter de la difficulté de
différencier entre les quadrillages faux et annuels sur les écailles.
La détermination de I'4ge au moyen de section transversale s'est
montrée la méthode la plus fiable. Les données sur la taille moyenne
par Age présentées ici sur les spécimens provenant de Low |. ont été
comparées avec des valeurs publiées antérieurement. Ceci a
confirmé que les poissons de la sous-zone de la péninsule antarctique
sont plus petits que ceux de la méme groupe d'age autour de la Géorgie
du Sud. De méme, nos valeurs sont plus basses que celles déclarées
antérieurement pour des spécimens de South Bay, archipel Palmer.
Les causes possibles de ces différences sont discutées. Il est attendu
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que le Systéme d'échange d'otolithes/écailles/os établi par la CCAMLR
aidera & éliminera les écarts dans les études sur I'age et la croissance
des poissons antarctiques.

Pesiome

IlpoBoaniock onpegenenne Boispacra Notothenia qgibberifrons 110
oGpa3uaM, cob6paHHbIM Ha ABYX Y4YacTKax paioHa HXHbIX
llleTaHACKNUX OCTPOBOB (0-B Jloy u 6yxTa IloTTep, 0-B KMHr-
Ilxopax). OGpa3iisl COCTOSIIA U3 PhIO MaJIEHBKOT'O M CPEeHET O
pa3Mepa (abcomoTHasi AnvHa 14,8-38 cM.). Bblio mpoBeaeHo
CPaBHEHHE OTOJIMTOB M demyd mo 19 obpa3uam u3 GyXThl
MMoTtTep. I[lo HEKOTOPHIM M3 HHUX JaHHbIE TI0 Yemye JaJin
3aBBIIIEHHBIA BO3pacT - Ha OAWH roj OoJblie. 3TO MOTJIO
CJYUHMTBHCHA B CBS3M C TEM, UTO B UeElly€ TPYAHO OTJIUUYUTHh
HaCTOSAILYI0 TOAOBYI0 OTMETKY OT oOMaHHO#. OnpejejieHne
BO3pacTta Mo TONEPEYHOMY pa3pe3y OTOJUTOB 0Ka3ajloCh
Han0oJiee HaZjeXXHbIM METOZOM. BhIJIO IPOBEZEHO CpaBHEHHE
TIPEACTABJIEHHBIX 3JJECh BEJUUNH CpEAHNX LJIUH 110 BO3pacTaM
Anst o6pa3lioB palioHa o-Ba JIoy ¢ onyG/IMKOBaHHBIMH paHbllie
JaHHBIMHU, 3To mnoATBEPAMJIO, 4UYTO PbiObl MNoApalioHa
AHTapKTHYECKOr O TOJIYOCTPOBa MEHbIIE, UeM PhIObl TOIH Xe
BO3pAaCTHON Ipymnmbl, obuTaomme BOKpyr l0xHoil eoprum.
NMogo6HO 3TOMY, NMOJYUYEHHble HaMH BEJIWUHWHB MEHbIIE
M3BECTHBIX paHee BEJIMUMH - AJisi o0pasloB U3 3ajmBa CayT-
Bei1, apxunesar TasMep O0CYXAal0TCSI BO3MOXXHBIE TTPHUUYHHDI
3THX pacxoXxXpgeHui. OXxugaercsi, UTO YUpEXJAEHHas
AHTKOMoM Cuctema obMmeHa obpa3liaMy OTOJIMTOB/UYenryu/
KOCTEN TIOMOXET YCTPaHHTb PACXOX/IEHHMS B padoTax Mo
BO3PACTY M POCTY aHTapPKTHUYECKHUX PhID.

Resumen

Se realizé la determinacion de edad en ejemplares de Notothenia
gibberifrons recolectados de dos localidades en las islas Shetland del
Sur (Isla Baja y caleta Potter, isla Rey Jorge). Estas muestras
comprendieron peces de tamafio pequefio y mediano (14.8-38 cm de
talla total). Se compararon las lecturas otolitos y de escamas en 19
ejemplares Potter. En algunos de ellos las lecturas de escamas
resultaron ser un sobrecalculo de la edad del pez por un afio. Esto
podria ser producto de la dificultad para distinguir entre controles
falsos y anuales en las escamas. La determinacién de la edad, por
medio de cortes transversales de otolitos, demostré ser el método més
fehaciente. Se compararon datos de talla promedio por edad aqui
presentados para los ejemplares de la isla Baja, con aquellos valores
publicados anteriormente. Esto confirmé que los peces de la Subarea
de la Peninsula Antartica son mas pequefios que aquéllos del mismo
grupo de edad en los alrededores de Georgia del Sur. Asimismo,
nuestros valores son menores que los informados previamente para



los ejemplares de South Bay archipiélago de Palmer. Se tratan las
posibles razones de estas diferencias. Se espera que el Sistema de
Intercambio Otolitos/Escalas/Huesos, establecido por CCAMLR,
contribuira a la eliminacién de discrepancias en los estudios sobre
edad y crecimiento de los Peces Antarticos.
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1. INTRODUCTION

Fish age determination is a subject of interest to the compass of CCAMLR. Since 1986
it has been discussed by the Fish Stock Assessment Working Group at the follow-up
workshop held in Moscow in July 1986, and at the annual Scientific Commitiee meetings. As
a result of the deliberations an exchange system has been established to examine otoliths,
scales and bones of selected species of Antarctic Fish. Notothenia gibberifrons was included
as one of the commercially most important species .

Up to now several papers have been published on the age and growth of
N. gibberifrons. Kock et al. (1985) compiled data from different sources on mean total
length and mean total weight for each age group of this species caught around South Georgia.
Boronin and Frolkina (1976) (quoted in Kock et al. (1985); Shust and Pinskaya (1978)
and Skora (quoted in Kock et al. 1985) worked with scales, while Hoffmann (1982) worked
with first pelvic fin ray. Later on, Clasing et al. (1985), using otoliths, gave age-length
information for a population sampled in South Bay (Palmer Archipelago, Antarctic Peninsula
Subarea, Subarea 48.1). Discrepancies among the results of all these studies may arise
from the following: different structures/methods used for age determination; different
criteria for growth interpretation; growth differences due to geographical or populational
variations of the samples. Thus, the aim of this paper is to contribute new data on age and
length of N. gibberifrons from the South Shetland Islands by means of otolith analysis and
emphasize the importance of the exchange system established by CCAMLR to standardize
criteria for studying the age and growth of Antarctic fish.

2. METHODS

Samples” were obtained at two localities of South Shetland Is. (Figure 1) according to
following detail:

Location Low Island Potter Cove (25 De Mayo/King George 1.)
Date January 1985 February-May 1986
Gear Bottom-trawl Trammel net
(Scientific)
Depth 40-90 m 14-50 m

Fishes from Low |. were caught from the RV Polar Duke of the National Science
Foundation, USA. For this study, immediately after capture, sagittal otoliths and scales of
Potter Cove specimens were extracted, cleaned, dried and stored in paper envelopes until
processing. Sex and total length of fishes were recorded.

As observed by Everson (1980), sagittal otoliths of N. gibberifrons are too thick for
direct examination, therefore a sectioning technique was used. This technique and the
equipment used in this work have been described by Tomo and Barrera-Oro (1985). The
otoliths of 95 Low . specimens and 37 Potter Cove specimens were cut in sections of 0.4 mm
thickness; otolith cross sections of 82 specimens from the first area and 29 from the second
were selected for age determination. Sections were cut in the transverse plane of the otolith,
through the nucleus. The remaining parts were also examined. The second sagittal otolith of
the pair was sometimes cut in haives, in order to compare the results of their readings with

The material used in this study was not included in the ccAamLR Antarctic Fish Otolith/
Scales/Bones Exchange System.
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those obtained from the section of the first otolith. These procedures facilitated the age
determination, which was made by direct examination of the growth rings. The counting
method was similar to that used by Barrera-Oro and Tomo (1988). The terminology and
reading method described by Williams and Bedford (1974) was adopted. The observations
were done with a stereomicroscope Wild M 8 with transmitted-light Stand EB, using
preferably reflected light against dark background, at magnifications from 8 to 25 «x.

Before reading, scales were placed into a 5% alkaline solution for 36-48 hours.
Then, selected scales of each specimen were cleaned mechanically, dried and mounted between
microscope slides. Scales of 19 Potter Cove specimens were read. For age determination,
the winter rings along the axis from the focus to the anterior margin were counted. The
optical equipment used was the same as for the otoliths, but only with transmitted light at
magnifications from 12 to 25 x.

After Scherbich (1975), JuIy 1st was taken as the birth date from Wthh the age of
fish was calculated.

3. RESULTS

The examination of an otolith cross section under reflected and transmitted lights
revealed that hyaline nucleus had an eccentric position. The growth rings could be observed
in all the section; however the dorsal area was chosen as the best zone for counting the annuli
(Figure 2). For further information about shape and size measurements of otoliths see
North et al. (1984); Clasing et al. (1985) and Hecht (1987).

The length distribution (Figure 3) shows that specimens collected from both
localities were of small and medium sizes (20.2-38 cm for Low [.; 14.8-35.5 cm for
Potter Cove). In Low I. the sex ratio between males and females was 1:1.26 and females
were of larger sizes. The amount of material from Potter Cove was insufficient to make a
final comparison; however it was observed that fishes taken in the area were smaller
(14.8-19.3 cm). This finding is in agreement with the known depth-distribution of the
species. Our samples at Low |. were taken offshore, while Potter Cove is a fjord (shallow
waters) area where the smallest juveniles of N gibberifrons occur.

Comparative analysis of otolith: Cross sections and scales of chosen specnmens from
Potter Cove allowed a simultaneous age-determination. Results are presented in Table 1.
Both methods gave comparable results, ‘however in some specimens reading of scales
indicated one extra year. This finding is discussed below.

Table 2 shows the observed age-length for N. gibberifrons from both localities.
Potter Cove and Low |. fishes ranged from 4 to 10 years and from 5 to 13 years,
respectively. Comparison of mean length at certain age groups suggested similarity in
growth; however data from Potter Cove were not enough for full analysis. Mean lengths of
females from Low I. were higher than those of corresponding males; more data are needed to
make a significant comparison. Few age groups were well represented (6-9 year groups
predominated), however, no data were obtained for the first 1-4 year age groups.
Therefore, growth curves were not fitted.

4. DISCUSSION

Fishes of larger sizes were absent in our samples (only one specimen from Low |. was
of 38 cm while the rest were below 35.5 cm). Data compiled for the last 13 years on length
distribution of N. gibberifrons for the Antarctic Peninsula (AP) area were considered.
According to data of Kelle and Kock (unpublished) (quoted in Kock et al.. 1985) and
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Hoffmann (1982) for the South Shetland Is. and of Clasing et al.. (1985) for South Bay,
Palmer Archipelago, the largest specimens ranged from 45 to 52 cm. Fish of such length
probably inhabit greater depths than our net could reach (40-90 m) and so this would
explain their absence in the samples of Low 1. In Potter Cove, fjord fishes from shallower
waters were adequately represented by small and medium sizes.

In a qualitative analysis of otoliths, scales and bones (vertebrae-operculum) of
N. gibberifrons, Kelle (1982) concluded that otoliths and preferably scales are useful for
age determination studies of the species. Although Boronin and Frolkina (1976) (quoted in
Kelle, 1982) had also indicated scales as the most appropriate structures, difficulties in
their interpretation of the N. gibberifrons age have been reported. Everson (1980) found
inconsistencies between age determined by otoliths and scales (scales indicated 1-2 years
less). North et al. (1980) mentioned the difficulty in discriminating splits or false checks
from the annual checks (winter checks) as well as in separating checks on the outer edge of
old fish scales. In this study a comparison between age determination by means of scales and
otolith cross sections of Potter Cove specimens showed general correlation. However, in
some specimens scale readings resulted in one extra year (Table 1). This could arise from
the difficulties with false checks as mentioned above, which caused age overestimation.
Thus, in this work, age determination by otolith cross sections proved to be the most reliable
method. Clasing et al. (1985) have already expressed the easiness of age determination of
N. gibberifrons by otolith "crack and char method".

The observed hyaline nucleus in otoliths of N. gibberifrons from South Shetland Is.
was also reported by Clasing et al.. (1985) for specimens from South Bay, South Georgia and
South Orkneys Is. According to this publication, hatching of larvae occurs during the
Antarctic winter; that is to say, a non favourable season of the year. The populations of
N. gibberifrons from South Bay and South Georgia would reach sexual maturity at 6.7 years
of age (Clasing et al., 1988).

Table 3 shows a comparison of mean total lengths data by age, between South Georgia
(compiled by Kock et al. 1985) and AP specimens of N. gibberifrons. Mean lengths data have
been calculated from the total length annuli number keys published in Clasing et al.,
(1985). The limited number of Potter Cove fishes has not been included in this comparison.
For the South Georgia area, the reported data on age determination are well comparable in
age groups up to 9 years except the data of Skora (quoted in Kock et al., 1985) due to
discrepancies for fishes larger than 40 cm (Kock et al. 1985). Difficulties with checks,
particularly in old fish might explain different results of authors working with scales.
Length data at each age group clearly show a slower growth of fishes from the AP (Table 3).
Colder waters at higher latitudes seem to be responsible for such a decrease in growth, as it
was also observed by Clasing et al. (1985). Variations between the results obtained from
South Georgia and AP specimens may also be in part explained by the different structures and
methods used for age determination. Clasing et al. (1985) also used otoliths for the age
readings and their samples (South Bay) were collected at nearly the same places as ours
(Low L.). Nevertheless, they reported higher mean length values than those presented here
(Table 3). Presumably, interpretation criteria used were different. Results of Skora
(quoted in Kock et al. 1985) from scale analysis of South Georgia specimens, are similar to
ours (Table 3). As it was mentioned, more than one reason might explain differences in the
results of age and growth studies of a fish species.

The Otolith/Scales/Bones Exchange System established by CCAMLR seems to be the
adequate way of eliminating discrepancies in this subject.
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Table 1:

Comparison of age determined from otolith cross section (ot) and scales (s) in
Notothenia gibberifrons specimens from Potter Cove, 25 De Mayo/King George

Island. Age in years; total length in cm.

MALES FEMALES
Specimen Total Total

No. Length ot s Length ot S
1 20.6 5 5/6 18/6 4 4/5
2 23 6 6 20.3 5 6
3 29.3 9 10 22.9 5 6
4 29.4 8 9 24.2 6 5
5 31 10 10 24.7 6 6
6 31.6 10 11 251 6 6
7 25.6 7 7
8 29.9 9 9
9 30.1 9 10

10 31.2 9 9

11 31.7 10 9/10

12 32.3 10 10

13 33.2 10 11
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Table 2: - Age-length observed values for each age group in male and female Notothenia gibberifrons from Low Island and
Potter Cove. Age in years; range and mean length in cm.

LOW ISLAND POTTER COVE
MALES FEMALES MALES FEMALES
Age Mean Mean Mean Mean
group N Range length | N Range length N Range length | N Range length
4 3 18.6-19.3 19
5 1 - 20.2 4 22.3-23.2 22.75 3 19.4-21.5 20.5 2 20.3-22.9 21.6
6 3 22.8-24.8 24.07 5 24.6-26.4 25.14 1 - 23 3 24.2-25.1 24.67
7 8 24.9-27.8 26.51| 12 24.9-30.9 27.05 1 25.6
8 9 25.9-29.8 27.91]| 21 26.3-32.3 28.79
9 9 29.1-33.8 30.62 4 29.9-34.9 31.88 2 29.3-29.4 29.35 6 29-35.5 30.8
10 3 30.4-33.9 32.13 3 31-31.6 31.2 5 30.1-33.2 32
11 2 30.4-38 34.2
12
13 1 32.5

+ 36 + 46 +9 + 20
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Table 3: Mean length (cm) data according to age (years) of Nofothenia gibberifrons for different authors in different
zones. The type of structure used for age determination is specified. Sample numbers are indicated in
parenthesis, when less than five.

SOUTH GEORGIA ANTARCTIC PENINSULA
South Bay Low Island
Boronin and Shust and Hoffman | Skora Clasing et al This paper
Frolkina 1976 Pinskaya 1978 1982 1985
Age Scales Scales Pelvic Otoliths Otoliths
group ag Q g Q G«Q | fin ray | Scales|| O Q d Q
1 8.4 8 8.2
2 14.9 14.7 14.8
3 21.5 22.9 20.5 20 20.2| 21.7 21
4 25.7 25.6 25.8 25.5 25.6 27 1 22.3
5 29.5 29.1 29.5 29.6 29.5| 30.6 23.2 20.2(1) 27 @)
6 33.5 33.7 | 32.8 32.5 32.6 | 34.4 25.3 24 (3) 25.1
7 35.9 36.4 35.6 35.1 35.3| 37.8 26.8 31 (1) 30 (2) 26.5 27
8 38.4 38.8 38.7 38.1 38.4( 39.6 29.3 31.4 32.8 27.9 28.8
9 40.6 41.4 41.4 41.3 41.3| 40.8 33.2 32.6 35.2 30.6 31.9(4)
10 41.7 42.6 43.5 43.7 43.6 | 43 35.2 || 33.6 37 32.1(3)
11 43.1 43.6 45.7 46 45.7 | 43.8 36.3 || 35.5 35.8 34.2(2)
12 43.3 44.6 47 .1 47.5 47.3 44 37.6 37.5 38
13 44 .4 44.9 48 49 .1 48.5 39 37.2 39.4 32.5(1)
14 45.4 45.3 49.5 50.5 50 40 40 (1) 39.8
15 46.1 46.3 41.3
16 46.7 47.2 41
17 47.5 48.4 41.5(1) 45 (1)
18 49.1 48.5
19 43 (1)
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Tableau 1

Tableau 2

Tableau 3

Figure 1

Figure 2

Figure 3

TaGmuna 1

Tabauua 2

Tabauna 3

PucyHoK 1

Légendes des tableaux

Comparaison des &ges déterminés par examination d'une section
transversale des otolithes (ot) et des écailles (s) des spécimens de
Notothenia gibberifrons de Potter Cove, ile 25 de Mayo/King George. Age
en années; longueur totale en cm.

Valeurs ages-longueurs observées pour chaque groupe d'ages de Notothenia
gibberifrons males et femelles de Low Island et Potter Cove. Age en
années; limites et longueur moyenne en cm.

Données sur longueur moyenne (cm) par rang d'dge (années) des
Notothenia gibberifrons pour différents auteurs dans différentes zones. Le
type de structure utilisé pour la détermination de I'dge est spécifiée. Le
nombre d'échantillons est indiqué entre parenthéses, s'il est inférieur a 5.

Légendes des figures

Sites de capture de Notothenia gibberifrons échantillonné a deux
emplacements des iles Shetland du Sud, dans la sous-zone de la péninsule
Antarctique.

Dessin d'une section transversale d'une otolithe montrant la zone de
dénombrement utilisée pour le Notothenia gibberifrons.

Distribution des fréquences de longueurs pour le Notothenia gibberifrons.
(A) Spécimens de Low Island; (B) Spécimens de Potter Cove, ile 25 de
Mayo/King George.

3aroJioBKH K TabyH1iaM

CpaBHeHME BO3pacTa, OMNpeEAeJeHHOro Mo CHNJY OTOJIHTa (ot) H
yewy#i (s) sx3eMnusipoB Nofothenia gibberifrons, HaiAEHHBIX B palioHe
3asnBa IlotTep Koys, o. Kunr Jxopax. Bo3pacT B roaax; oduasa
AJINHa& B CAaHTVIMETpPax.

[Tosy4yeHHble TyTeM HabJMIOJeHNS BEJUUYHNHbBl COOTHOWEHHUSA
BO3pacT-AJIMHA AJA KaXJAOW BO3PACTHOH T'PYNIbl MYXCKHUX H
XEHCKHX ocobeil Notothenia gibberifrons, ¢ 0. JlIoy U K3 3ajIMBa
MorTep.KoyB. Bo3pacT B rogax; npeAeJsinl AJUHbL U CPEAHAS AINHA B
CaHTUMeETpax.

JlaHHbIE 1O cpeaHeN JJIKHHE (CM) B COOTBETCTBHUHU C BO3PACTOM (I"OAbI)
Notothenia gibberifrons, OJist pa3HbIX aBTOPOB M B Pa3HhIX 30HaX.
YTOUHEH THIlT HCIOJIb30OBAHHON CTPYKTYPHl AJisI ONpedesieHus
Bo3pacTa. B ckoOkax YyKa3aHO KOJIMYECTBO NMpob (B ciyuae, €ciu
GBLJIO MEHbIIE TISITH NPO6).

[loanncy X pUCcyHKaM
MecTa Bb1I0BOB Notothenia gibberifrons, TpoO6Bl 13 KOTOPBIX ObLJIN B3SIThI

B ABYX paioHaX: y OxHpix IlernaH/CKHX OCTPOBOB U ¥
AHTapKTHUECKOT O TTOJIYOCTPOBA.
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PHUCYHOK 2

PucyHok 3

Tabla 1

Tabla 2

Tabla 3

Figura 1

Figura 2

Figura 3
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JnarpaMma Crujia OTOJINTA, B TIpe/ieJiaX KOTOPOro NMPOM3BOANJICS
MOJICUET TOZIOBBIX KOJIELL.

PacnpejejieHne YacTOT AJIMHb Yy Notothenia gibberifrons. (A)
3k3eMIISipH ¢ 0. Jloy; (B) 3k3eMIJisIpel U3 3ajusa [lotTep Koys, 0.
KuHr-xopax.

Encabezamientos de las Tablas

Comparacién de edades determinadas por el corte transversal de otolitos
(ot) y las escamas (s) en ejemplares de Notothenia gibberifrons
procedentes de la caleta Potter, isia Rey Jorge. Edad en afios; tamafio total
en cm.

Valores observados de edad-tamafio para cada grupo de edad en machos y
hembras de Notothenia gibberifrons procedentes de la isla Baja y caleta
Potter. Edad en afios; rango y tamafio medio en cm.

Datos de la talla promedio (cm) segun la edad (afios) de Notothenia
gibberifrons por diferentes autores en distintas zonas. Se especifica el tipo
de estructura utilizada para la determinacion de la edad. Los numeros de la
muestra estan indicados entre paréntesis, cuando es menos de cinco.

Leyendas de las Figuras

Sitios de captura de Notothenia gibberifrons muestreados en dos localidades
de las islas Shetland del Sur, Subdrea de la Peninsula Antartica.

Dibujo de una seccién transversal de un otolito mostrando el area de
recuento utilizada para Notothenia gibberifrons .

Distribucién talla - frecuencia en Notothenia gibberifrons. (A)
Ejemplares de la isla Baja; (B) Ejemplares de la caleta Potter, isla Rey
Jorge.
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PHYSICAL OCEANOGRAPHIC SETTING OF THE SIEDLECKI JANUARY 1987,
SOUTH SHETLAND ISLAND DATA SET

Arnold L. Gordon
Abstract

In the vicinity of the northern tip of the Antarctic Peninsula, the
Bransfield Straits and South Shetland Islands, cold polar waters from
the Weddell Sea meet warmer circumpolar water from the Pacific
Ocean. A series of fronts form which are collectively referred to as
the Weddell-Scotia Confluence. Within the Confluence region the
Weddell Gyre water is separated from the Pacific or Scotia Sea water
by a zone of varied width (10 to 100 km) of water which can best be
considered as continental margin water, advected into the region along
the extreme western edge of the Weddell Gyre. It is relatively cold
and low in salinity throughout the water column and prone to deep
reach convective events, even as far north as the Bransfield Straits.
Along the northern boundary of the Weddell-Scotia Confluence (the
Scotia Front), where the Pacific water is encountered, there are
indications of vigorous mixing processes of Bransfield Straits water
(derived from the Weddell, with further local modification): an
intrusive layer of Pacific derived relatively warm-salty water near
300 meters depth and deeper intrusions (500-1 500 meters; e.g.
Siedlecki stations 217, 226, 231, 235, 236 and 250) of Pacific
water, as the Scotia Front protrudes to the south, perhaps associated
with mesoscale structures.

The Weddell-Scotia Confluence in the Bransfield Straits is associated
with abundant krill populations. It is speculated that mixing of
Weddell and Pacific waters near the tip of the Antarctic Peninsula is
an important environmental feature related to this abundance.

Résumé

Aux alentours de I'extrémité nord de la Péninsule Antarctique, du
détroit de Bransfield et des fles Shetland du Sud, les eaux froides
polaires de la mer de Weddell rencontrent les eaux circumpolaires
plus chaudes venant de I'océan Pacifique. L& se forme une série de
fronts connus sous le nom collectif de Confluence de Weddell-Scotia.
Au sein de la région de la Confluence, les eaux du courant
tourbillonnaire de Weddell sont séparées des eaux du Pacifique ou de
la mer de Scotia par une zone d"eau de largeur variée (10 & 100 km)
que I'on peut considérer comme une eau continentale marginale dont
Fadvection dans la région a lieu de long de l'extréme bordure
occidentale du courant tourbillonnaire de Weddell. Cette eau est
relativement froide et sa teneur en sel est faible dans toute la
colonne; elle est également sujette & des mouvements de convection
allant en profondeur, et cela méme au détroit de Bransfield au nord.
Le long de la limite nord de la Confluence de Weddell-Scotia (le Front
de Scotia), la ol I'on rencontre les eaux du Pacifique, on remarque
des indications d'importants processus de mélange de I'eau du détroit
de Bransfield (provenant de la mer de Weddell, subissant par la suite
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d'autres modifications locales) : une couche intrusive d'eau chaude et
salée a prés de 300 metres de profondeur et des intrusions plus
profondes (500-1 500 métres; par exemple les stations de Siedlecki
217, 226, 231, 235, 236 et 250) des eaux du Pacifique au fur et a
mesure que le Front de Scotia avance au sud - qui sont peut-étre en
rapport avec des structures a moyenne échelle.

La Confluence de Weddell-Scotia dans le détroit de Bransfield est
associée a des populations abondantes de krill. |l est possible que le
mélange des eaux de Weddell et du Pacifique prés de I'extrémité de la
péninsule Antarctique soit une caractéristique écologique importante
liée a cette abondance.

Pe3ioMme

HeBpasieke OT CEeBEPHOM OKOHEUHOCTH AHTapKTHUECKOIO
NnoJIyOCTpoOBa, npoJsnea bpanchunaa m I0xHex lleTaadHaACKUX
OCTPOBOB XOJIOAHblE TOJISIPHLIE 3aBOoAbl MOpPsA Y3anaeisa
BCTpeUalTCs ¢ 6oJiee TENJbIMUA LIUPKYMIIONSPHBIMUA BOJIaMU
Tuxoro okeana. O6pa3yeTcss psii (POHTOB, KOTOPhIE BCe
BMECTE Ha3blBAOTCA KOHQUIORHUMEN Yiaanenna-CkoTtusi. B
palioHe caMoil KOHGQIISHIUN BOAB LHUPKYJIALNUH MODHA
Ysnpenna oTAeNSAOTCA OT BoJ Tuxoro okeaHa 1 Mopsi CKOTH S
30HOM pa3IMYHON WUPKHL! (0T 10 o 100 XM.) , KOTOpPYIO Jyylie
BCEr0 PacCMaTPHUBATh KaK KOHTHHEHTAaJIbHbIE INMPHODeXHbIe
BOAH], NepeMelleHHble Clofla BAOJIb CaMOM KpakHel 3dnmaAHOMn
KPOMKH LUHUPKYJISILIMKA Mops Ysaaesanya. OHHU OTHOCHUTEJIBHO
XOJIOAHK WU OTJHAYAITCS HM3KON COJIEHOCTBIO TI0 BCEMY
BOASTHOMY CTOJIOY, M B TJyOMHe MX 4YacCTO NPOHUCXOASAT
VUHTEHCHBHbIE KOHBEKIIKOHHbIE SBJIEHUS, JaXE TaK HAJIEKO K
ceBepy, Kak, HanpuMmep, B nposnse bpanchuinga. Bpoissb
CEBEPHON rpaHMLbl KOHQUIIOHUUY Yaaaenna-CKkoTusa (HpoHT
CkoTHus), rpge BCcTpedvawTcs BoAbl THXOro okxeaHa,
MPOCJIEXUBAIOTCHA TPH3HaKM MHTEHCHBHOIO TIIpolecca
repeMelinBaHns BOJ TipojuBa BbpaHchuiaza (3aHECEHHBIX M3
Mops Yaaaessa, HO ¢ JaJibHEAUIMMH, BO3HUKIINMU YXe 3/1€Ch
N3MEHEHUSIMU ) : CJION BTOprampuencsa u3 TUXoro oxkeaHa
CPaBHHUTEJIBHO TENJOH U 06oJiee COJEeHOM BoAbl Ha riybuHe
okoJio 300 M H, 110 Mepe Toro, kak GpoHT CKOTHSI BEICTYIIAET Ha
1or, - GoJyiee raybokuit ciaoir (500-1500 MeTpoB; Hamp.,
BhIIIOJIHEHHLIE Ha "CeuienikoM” cTaHlmu 217, 226, 231, 235, 236
u 250), 4TO, MO-BUAMMOMY, CBSI3aHO C Me3OMacHITaOHBIMU
CTPYKTYPaMH.

KoHdmosHums Ysaaenna-CkoTusi B nposnse BpaHchuabaa
aCCOUMNPYETCs ¢ MHOI'OUNCJIEHHBIMH MONYJIALUSIMA KPHJISIL.
HenaeTcsi NMpeAnoJIOXEHNE O TOM, UTO Ipoucxojsiiee y
OKOHEUHOCTH AHTAaPKTHUYECKOrO MOJYOCTPOBa CMEWMBaHUE
BoA Mopsi Ysageisa n TUXOro okeaHa SIBJISIETCSI BaXHBIM
$hakTOpOM OKpYXalWeil cpeAabl, C KOTOPHIM CBs3aHa
BLILEYTIOMAHYTasi MHOI OUYHMCJIEHHOCTb.



Resumen

En las proximidades del extremo norte de la Peninsula Antartica,
estrecho de Bransfield e islas Shetland del Sur, las frias aguas
polares del mar de Weddell confluyen con aguas mas calidas
circumpolares del océano Pacifico. Se forma una serie de frentes a
los cuales se les llama colectivamente Confluencia de Weddell-Scotia.
Dentro de la regién de la Confluencia, las aguas de las vortices de
Weddell se separan de las del Pacifico o del mar de Scotia por una zona
de agua una amplitud que varia entre 10 y 100 km que se puede
considerar como agua del margen continental, llevada a la region, a lo
largo del borde extremo occidental de las vortices de Weddell. Es
relativamente frio y bajo en salinidad en toda la columna de agua y
propenso a casos de conveccién de alcance profundo incluso
extendiéndose hacia el norte hasta el estrecho de Bransfield. A lo
largo del limite norte de la Confluencia de Weddell-Scotia (Frente de
Scotia), donde converge con aguas del Pacifico, hay sefiales de
vigorosos procesos de mezcla de las aguas del Estrecho de Bransfield
(que llega del Weddell, con una mayor modificacion local): una capa
intrusa del Pacifico di6 como resultado aguas relativamente calidas y
saladas cerca de los 300 metros de profundidad. Hubo también
intrusiones aun mas profundas (500 - 1500 metros; por ej.
estaciones Siedlecki 217, 226, 231, 235, 236 y 250) de aguas del
Pacifico debido a que el Frente de Scotia sobresale con direccion al
sur, esto tal vez esté relacionado con estructuras de media escala.

La Confluencia de Weddell-Scotia en el estrecho de Bransfield supone
abundantes poblaciones de krill. Se especula que la mezcla de aguas
del Weddell con las del Pacifico cercanas al extremo de la Peninsula
Antartica es una caracteristica ambiental de importancia relacionada
a dicha abundancia.
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1. OCEANOGRAPHY AT THE TIP OF ANTARCTIC PENINSULA

As we obtain more observations of the physical environment of the Southern Ocean,
the better we appreciate the extent of its variability, at a variety of scales (Gordon, 1988).
The mean climatic condition exists for only brief periods as the ocean stratification and
circulation continuously swings between extremes. Certainly the unique biological
community of the Southern Ocean responds to these changes in the habitat. Our challenge is
to understand the causes of environmental variability and the response of krill to these
changes. This is a most difficult task. The ocean-atmosphere-ice coupled system is in itself
exceedingly complex. Added to this is the life cycle of krill, which- we are only very slowly
getting to know.

The Bransfield Straits region marks the northwest corner of the Weddell Gyre. Here
the cold Antarctic waters, which sweep north along the eastern margin of Antarctic
Peninsula, meet the warmer waters carried in from the Pacific Ocean. 1t is a region of
strong contrasts and deep reaching convection (Clowes, 1934, Gordon and Nowlin, 1978)
and abundant krill population (Marr, 1962).

The Weddell Gyre is a large, wind-driven cyclonic gyre, with a transport of 70 to 90
Sv (Carmack and Foster, 1975; Gordon, Martinson and Taylor, 1981). The average speed of
the surface current in the western boundary of the Gyre, of 8 cm/sec as measured by
drifting ships and buoys, extended to the sea floor can easily account for the large transport.
The western most rim of the Weddell western boundary current, pressed up against the
continental slope, has been modified by convective processes and may be referred 1o as
continental margin water, marking a transition from the deep water open ocean
stratification to the colder shelf water masses. The continental margin water follows the
continental slope, turning into the Bransfield Straits and becomes strongly coupled to the
complex bottom topography of the South Scotia Ridge (including the South Shetland Islands),
with some deep water passing into the Pacific Ocean (Nowlin and Zenk, 1988). Ocean
dynamics suggests that the circulation would form an isobath contour following current,
with shallower topography to the left of the velocity vector.

The merging of the Weddell water with circumpolar waters entering the Atlantic via
the Drake Passage, creates a zone of low stability, referred to as the Weddell-Scotia
Confluence (Figure 1 presents a schematic of the Confluence structure; Gordon, 1967;
Gordon, Georgi and Taylor, 1977; Deacon and Moorey, 1975; Patterson and Sievers, 1980).
It displays intense eddy activity, which increases downstream from the initial contact of the
two circulation regimes (Foster and Middieton, 1984). The Weddell-Scotia Confluence
varies in width from 10's to 100 kms scale, presumably a consequence of mesoscale
activity. However, there does seem to be a quasi-stationary form which is related to the
topography of the South Scotia Ridge. The fronts marking the northern and southern edge of
the Confluence have been called the Scotia Front and the Weddell Front, respectively
(Gordon, Georgi and Taylor, 1977). he sea ice edge along this front is investigated with the
shuttle imaging radar-B (SIR-B) by Carsey et al (1986). Comiso and Sullivan (1986)
compare passive microwave data from satellite with field observations along the ice edge of
the region. The sea ice edge also displays irregular patterns responsive to the mesoscale
activity.

In summary (see Figure 1): The Weddell-Scotia Confluence brings together waters
with very different histories: cold polar Weddell water and warmer circumpolar Pacific
water. In between these two large scale water mass or stratification regimes, is an order
100 km wide zone of very cold, generally fresher water. This zone is referred to as the
Weddell-Scotia Confluence Zone, includes the water of the Bransfield Strait, and is
essentially continental margin water which has migrated along the flanks of Antarctic
Peninsula before being injected into the open ocean. This water has a low degree of
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stratification, with indications of vigorous vertical exchange processes and local water mass
modification. The Weddell Scotia Confluence Zone extends northwest across the Scotia Sea and
remnants can be identified as far east as the Greenwich Meridian.

2. SIEDLECKI, 1986/87

In 1986/87 the R/V Professor Siedlecki obtained oceanographic data within the
waters surrounding South Georgia and along the South Shetland Islands from Livingston
Island to Elephant Island (Figure 2a, b). The cluster of stations around South Georgia
(Siedlecki leg 1)is not the focus of this paper. The South Georgia water mass structure
varies little from station to station: it is essentially circumpolar water stratification (e.g.
Gordon and Molinelli, 1982), with a temperature minimum of 0° to +1.0°C with an
underlying pycnocline truncated near the 27.7 o density.

2.1 57°W Section

The water mass structure along the tip of Antarctic Peninsula does reveal strong
spatial variability. A section of potential temperature and for salinity along approximately
57°W passes from the Pacific zone into the continental zone of the Bransfield Strait between
Elephant and King George Island (Figure 3a, 3b). The relatively warm-saline deep water of
the Pacific circumpolar water is clearly defined to a position just south of station 214. An
abrupt change occurs between stations 214 and 217, over the continental slope, which is
fairly characteristic of this region. This intense thermohaline front marks the initiation of
the Scotia Front or continental water boundary (see Nowlin and Clifford, 1982). Above 100
meters the front separates low salinity colder water of the north from higher salinity
warmer water to the south. The opposite is the case for the bulk of the water column, below
100 m. The haline front at the surface between stations 214 and 217 is quite strong, though
the temperature expression of the front at the immediate surface is nearly absent.

South of the front a warm-saline layer is observed within the 200-300 meter range.
The 6/S properties of this feature indicate that it represents poleward isopycnal spreading of
much diluted Pacific deep water. Similar intrusions are often observed poleward of the
shelf-slope front around Antarctica, re-enforcing the analogy that the South Shetland Island
end of the Scotia Front is similar to a continental shelf-slope front of Antarctica. The
Discovery data of the 1920's and '30's also shows the invasion of Pacific deep water into the
Bransfield Strait through the passages of the South Shetland Islands (Clowes, 1934).

Further south along the section the Pacific intrusion attenuates, replaced by the very
cold, but low salinity water filling the Bransfield Basin, fed by inflow from the Weddell Sea.
Deep reaching convection is common within this region (Gordon and Nowlin, 1978) with
surface winter (freezing point) water of salinity 34.62 responsible for the deep convection.
This water is probably derived from the margin of the Antarctic Peninsula.

2.2 Potential Temperature/Salinity Relationship, 6/S

The regional 0/S distribution (from the Southern Ocean atlas data set of Gordon and
Molinelli, 1982) for "climatic" January and February is given in figure 4. The 6/S
position of the various component water masses are labelled on figure 4. The Pacific Ocean
water stands out as an arc marking the warmest/saltiest water. The Weddell deep water 6/S
cluster found in the eastern end of the Bransfield Straits falls in the region of 0° to -0.7°C;
34.65, marking the Weddell continental margin water advected into the area. The scatter of
points at temperatures below -0.5°C marks the unique water mass filling the Bransfield
Basins (see Gordon and Nowlin, 1978). The water within the Weddell-Scotia Confluence is
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similar to water of the upper 1 000 m within the Bransfield Strait; deeper than that the
Bransfield water seems to be isolated from the open ocean, its only means of
"communication" being vertical exchange processes (Gordon and Nowlin, 1978). The 6/S
scatter at salinity less than 34.5 is composed of an array of points stretching from the
summer surface water values to each of the three basic deep water units (Pacific, Weddell
and Bransfield).

Comparison of this large scale water mass structure to that of the Siedlecki 1986/87
data provides a guide in identifying the origin of the stratification observed by the Siedlecki
in the South Shetland Island region (the Siedlecki data set is separated into five groupings,
shown in Figure 5).

2.3 Group #1 Bransfield Strait

The Bransfield Strait Group #1 (Figure 6) reveals the cold, low salinity water
which fills the Bransfield Strait basins (to about 1 200 meters, the depth limits of the
Siedlecki data). The relatively warm-saline feature observed between og range of 27.7 to
27.8 is the same water discussed above (Figure 3 a,b). Comparison with the large scale
water mass distribution (Figure 4) supports the statement that it is of Pacific deep water
origin, which spreads along isopycnal surfaces into the Bransfield Straits.

2.4  Group #2 South of Elephant Island

This area (Figure 7) is similar to Group #1, with two exceptions: A Pacific water
column station (214) is included in the northwestern corner of the group and its
neighboring station 217 displays a relatively salty bottom water mass, extending to 27.8 o.
In addition, the average depth of the stations is less than within group #1 and hence does not
attain as low temperatures. The station 217 feature is similar to that observed within the
cluster of stations centered at 60° 50'S and 55° 45'W, within group #3. The possible
origin of this 0/S feature is included in the discussion section of this paper.

2.5 Group #3 North of Elephant Island

In the region just north of Elephant Island (area #3; Figure 8), there are various
blends of Bransfield Strait and Pacific circumpolar water, associated with the sharp
continental front (or western end of the Scotia front) over the continental slope. Labelled on
figure 8 are two such features: "A" which is a less salty blend falling along the continental
front and "B" which is found within the cluster of stations centered at 60° 50'S and 55°
45'W (as well as station 217 in group #2).

2.6 Group #4 and #5 Western South Shetland Islands

These shallow stations (Figure 9) show the typical Bransfield surface water. These
stations are over the South Shetland Islands shelf zone and obviously south of the front with
the Pacific water.

3. DISCUSSION

Besides Pacific water intrusions near 300 meters there appears to be Pacific
influence within the deep water, below 500 meters.
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The Siedlecki data within group #3 and at station 217 of group #2 reveal the
presence of blends of Pacific deep water with Bransfield Straits water. These water columns
have contact only along the front (the westward extension of the Scotia Front, shown in
Figure 1) and hence are indicative of cross frontal mixing. Figure 8 shows the end-member
water columns (Pacific, represented by station 244 and Bransfield, represented by station
223) and stations representing various stages on mixing, for the blends marked A and B in
the group #3 6/S. The stations with blend B all fall in the 1 000 to 1 500 m bottom depth
interval, with the salinity steadily increasing to the bottom. It is possible that this mixture
is induced by interaction of the front with the sea floor as the Scotia (or Continental) Front
protrudes further south, perhaps associated with meso-scale variability. Stations with
blend A (only three stations in the northeast corner of the group #3), are in deeper water,
over 3 000 m, and the deepest segment of the 8/S curve follows the Pacific water column.
Thus it is not the product of (at least) local interaction with the sea floor.

The abundance of krill swarms, which often are confined to the northern slope of the
Shetland Islands, might be related to the presence of mixing of Pacific water with water
derived from the Weddell undergoing further modification within the Bransfield Straits.
Additionally, in this region the cold waters of the Weddell, with a substantial winter sea ice
cover, encounter the much warmer Pacific water. This is particularly the case north of
Elephant Island. Rapid melting along the ice edge might enable establishment of an
environment conducive to krill development and/or swarming.

The Bransfield Straits, with its unique oceanographic regime and its krill population,
make for an ideal area for study of the relationship of krill to its environment.
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PRELIMINARY RESULTS OF A BOTTOM TRAWL SURVEY AROUND ELEPHANT
ISLAND IN OCTOBER AND DECEMBER 1987

K.-H. Kock

Abstract

A total of 40 bottom trawl hauls was carried out onboard RV
Polarstern in October and December 1987. Preliminary results
indicate rather stable stock compositions in Chaenocephalus aceratus,
Notothenia gibberifrons and N. neglecta at least since February
1985. In N. rossii the proportion of larger (= older) fish in the
catches increased. Composition of the catches of C. gunnari differed
significantly from that in previous seasons which argues for an
exchange with C. gunnari from other shelf areas of the Peninsula
region.

Résumé

Un total de 40 traits de chalut de fond a été effectué a partir du navire
de recherche Polarstern en octobre et décembre 1987. Les résultats
préliminaires indiquent une composition plutét stable des stocks de
Chaenocephalus aceratus, Notothenia gibberifrons et N. neglecta au
moins depuis février 1985. En ce qui concerne N. rossii, la
proportion de poissons plus &gés dans les prises était en
augmentation. La composition des prises de C. gunnari était nettement
différente de celle des saisons précédentes, ce qui dénoterait un
échange avec C. gunnari d'autres plateaux de la zone de la péninsule.

PesioMe

B okxtsi6pe u aekabpe 1987 r. HUC ‘TMosaapurepH" OblIO
NMpOM3BENEHO B o0mell CcioXHOCTH 40 TpaJieHHM# AOHHBIM
TpaJjioM. llpegBapUTeJIbHLEIE JaHHbIE IOKa3ajJd JOBOJIbLHO
YCTOMYMBBINA, MO KpanHenh Mepe, C¢ (erpassa 1985 r., cocras
3amnacoB Chaenocephalus aceratus, Notothenia  gibberifrons n
N. neglecta. B ynioBax N. rossii yBeJIMUMJIACh OJIS phI0 GOJbIIErO
pa3mepa (T.e. 6onee crapumei). CocTaB YJOBOB C. gunnari
CHJIBHO OTJIHUAJICA OT COCTaBOB YJOBOB B NpeAbAVIINX
Ce30HaXx, YTO AABJISAETCS JOBOAOM B NMOJIb3Y TONA TOUKH 3PEHHUS,
UTO MMEET MECTO OOMEH C 3arnacaMu C. gunnari ApYTrUX yuacTKOB
meb(a B pailoHe AHTapKTUUECKOT O MOJIYOCTPOBA,

Resumen

Se llevé a cabo un total de 40 lances de arrastre de fondo a bordo del
B/l Polarstern en octubre y diciembre de 1987. Los resultados
preliminares indican composiciones bastante estables en las
poblaciones de Chaenocephalus aceratus , Notothenia gibberifrons y
Notothenia neglecta por lo menos desde febrero de 1985. En N. rossii
aumento la proporcién de peces de mayor tamafio (= de mas edad). La
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composicién de las capturas de C. gunnari fue significativamente
diferente a la de temporadas anteriores, lo cual indica un intercambio
con C. gunnari de otras areas de la plataforma de la region de la
Peninsula.
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1. INTRODUCTION

Since 1975/76 the Federal Republic of Germany has been carrying out a long-term
program to study the biology and dynamics of fishes around Elephant Island as well as their
interactions with the environment and their trophic links with plankton and benthos. In the
first years (1975/76, 1977/78, 1981) investigations focussed on the commercially
exploitable species Notothenia rossii, N. gibberifrons, Champsocephalus gunnari and
Chaenocephalus aceratus. During SIBEX in 1983 the program was extended to all fish
species. Since then, surveys have been carried out in November 1983, February 1985,
May/June 1986 and October and November 1987. Results of the surveys until 1986 have
been described by Kock (1986) and Nast et al. (1988).

Results of the most recent survey in October and December 1987 are described as
follows.

2. MATERIAL AND METHODS®

Based on the stratification of the shelf by depth and fish abundance (Kock, 1986), 40
sampling stations were chosen randomly but restricted to areas where" trawling conditions
were moderate to good. Additionally 6 shallow water stations were carried out off the south
coast of the island between Isla Rowett and Endurance Glacier.

From 28 October to 1 November and 13-16 December 1987, 21 and 19 hauls (Stat.
Nos 67-89 and 218-236) were carried out by RV Polarstern using a 140' bottom trawl
with a small meshed liner of 20 mm. Sampling depth varied from 65-458 m. Standard
trawling time was 30 minutes. The location of fishing stations is set out in Figure 1.

The shallow water area southwest of Endurance Glacier was sampled by the launch
Polarfuchs on 12 December 1987 using a 4 m beam trawl with a mesh size of 10 mm.
Fishing depth varied from 10-60 m. Trawling time was 15 minutes.

Total length of the specimens sampled was measured to the nearest cm below. Age
determinations in Notothenia rossii were carried out by means of scales following methods
and results of Freytag (1980). Maturity stages were determined according to Everson's
(1977) five-point-scale.

3. RESULTS
3.1 Catch Composition

A total of 40 species was present in the catches (Table 1). Except for Akarotaxis
nudiceps (Bathydraconidae) and Paraliparis sp. (Liparididae) all had been reported on
previous cruises (see Nast et al., 1988). The catch of a number of egg capsules of Bathyraja
sp. (most probably B. maccaini) containing embryos close to hatching at 295-426 m depth
(Stat. Nos. 234-236) is the first record of rajid egg capsules with developing embryos in
ihe Peninsula region.

The 40 hauls yielded a total catch of 18.04 tonnes. The most abundant species in
terms of biomass were Notothenia gibberifrons (57.7%), Chaenocephalus aceratus
(17.1%), Notothenia neglecta (8.8% mainly in December), Notothenia rossii (5.4%,
mainly in December) and Champsocephalus gunnari (5.2%).

The beam trawl catches in shallow waters were predominated by small
N. gibberifrons (3-5 cm and 8-13 cm total length) which probably represent age classes
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1+ and 2+. Other species present were Harpagifer antarcticus, 2 pelagic fingerlings of
N. neglecta (62 and 70 mm total length) at 20 and 40 m depth, Chaenocephalus aceratus,
Trematomus and Parachaenichthys charcoti.

3.2  Catches and Length (Age) Compositions of the Most Abundant Species

3.2.1 Notothenia gibberifrons

The species was present on all stations fished. Catches were mostly in the order of
50-250 kg. Catches of more than 1 000 kg were only obtained west of the island and
northwest of Seal Rocks (Figure 2).

Catches consisted mostly of individuals of 22-45 cm length. Length compositions
were very similar for both fishing campaigns (Figure 7). Gonads of adult fish were all in
resting stage (stage 2).

3.2.2 Chaenocephalus aceratus

More than 70% of the catches contained less than 100 kg. Higher catches with a
maximum of 407 kg were primarily taken northwest, north and northeast of Seal Rocks
(Figure 3).

Fish of 10-70 cm were present in the catches. Individuals > 56 cm were exclusively
females. The first 3 peaks in the length frequency composition (Figure 8) most probably
represent age classes 1+, 2+ and 3+.

The shift in these peaks by about 2 cm within a 6 weeks period gives some indication
on the growth performance in late spring/early summer. Gonads of sexually mature fish
were all in stage 2. '

3.2.3 Notothenia neglecta

Catches of N. neglecta exceeded 100 kg only twice, when 885 and 353 kg were taken
northwest and east of Seal Rocks in December (Figure 4).

Length frequency composition was similar in October and December. The bulk of fish
was 40-50 cm long (Figure 7).

More than 95% of the fish were sexually mature. Their gonads were all in resting
stage.

3.2.4 Notothenia rossii

Notothenia rossii were only observed on 16 out of the 40 stations fished. Only single
specimens were caught except in a haul off the north coast of the island where 858 kg were

taken in December (Figure 5).

Fish of 43-59 cm predominated in the catches. They mostly belong to age classes 7
and 8 (Figure 8 and Table 2).
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Females up to 50 cm were mostly juveniles. Larger females were mainly in stage 2.
About 20% of the mature females had developing ovaries. Males were almost exclusively
sexually mature. About 30% of them had developing testes.

3.2.5 Champsocephalus gunnari

Catches of C. gunnari rarely exceeded 50 kg. The maximum catch was 372 kg taken
northwest of Seal Rocks in December (Figure 6), which consists almost exclusively of age
class 1+ fish.

In October individuals of 26-32 cm predominated (Figure 7), which were also
present in December. Then, however, the bulk of specimens was 11-14 cm long (Figure 7)
and belonged to age class 1+.

Most of the fish were juveniles. Sexually mature fish were from 28 cm onwards.
. Nearly all gonads were in resting stage.

4. DISCUSSION

Elephant Island is an area where two ichthyofaunal groups mix: those with a lesser
Antarctic or seasonal pack ice zone type of distribution and those with a greater Antarctic
type of distribution. Species with a lesser Antarctic type of distribution which are
represented by the genus Notothenia and the icefish Chaenocephalus aceratus and
Champsocephalus gunnari, however, made up more than 98% of the catches (i.e. biomass).

Except for Notothenia gibberifrons catches of all species were in same order as
during previous surveys, indicating little or no change in their biomass. Catches of
N. gibberifrons were lower than during a previous survey in May/June 1986, when the
species was found to form prespawning aggregations. This may have influenced the amount of
catches.

Analysis of length frequency distributions indicate little or no changes in the stock
compositions of N. gibberifrons, Ch. aceratus and N. neglecta since the previous survey in
May/June 1986. Information on N. rossii which was the target species in the commercial
fishery in 1979/80 (total catch: 18 753 tonnes) is based on only one haul and should thus
be regarded with care. Since the previous surveys in 1985 and 1986 the proportion of
individuals >50 cm has increased. Age classes 7+ and to a lesser extent 8+ predominated
compared to 1985 and 1986 when age class 6+ was the most dominant in the catches. Length
composition of C. gunnari, which was the target species in the fishery from 1978/79 to
1982/83, differed significantly from that in 1985 and 1986 arguing for an exchange with
individuals from other shelf areas of the Peninsula region.
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Table 1:  List of fish species caught during Polarstern ANT VI/2 around Elephant Island

Nototheniidae

Dissostichus mawsoni
Pleuragramma antarcticum
Notothenia rossii marmorata
N. gibberifrons

N. neglecta

N. kempi

Nototheniops larseni

N. nudifrons

Trematomus eulepidotus

T. newnesi

Pagothenia bernacchii

P. hansoni

Harpagiferidae
Harpagifer antarctius
Muraenolepidae

Muraenolepis microps

Zoarcidae

Lycodichthys antarcticus
Ophthalmolycus amberensis (?)
Zoarcidae sp.

Trichiuridae

Paradiplospinus gracilis

Myctophidae

Electrona sp.
Gymnoscopelus nicholsi

Channichthyidae

Champsocephalus gunnari
Chaenocephalus aceratus
Chionodraco rastrospinosus
Cryodraco antarcticus
Chaenodraco wilsoni
Pseudochaenichthys georgianus
Neopagetopsis ionah

Pagetopsis macropterus

Bathydraconidae

Akarotaxis nudiceps
Parachaenichthys charcoti
Prionodraco evansii
Racovitzia glacialis
Gymnodraco acuticeps
Gerlachea australis

Rajidae

Bathraja eatonii

B. maccaini

B. species 2

Bathyraja sp. egg capsules
Liparididae

Paraliparis sp. 1
Paraliparis sp. 2

Paralepididae

Notolepis coalsi
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Table 2: Age length of Notothenia rossii marmorata from Elephant Island in December
1987

age class

length 5+ 6+ 7+ 8+ 9+ 10+ 11+ 12+ 13+ 14+ 15+

group
(cm)

37 1
38

39 1
40

41

42 1
43

44

45

46

47

48 35
49 17
50 15
51
52
53
54
55
56
57
58
59
60 2 1

61

62 1 2

63

64

65

66

67

68

69

70

71

72 1

N

© P

18

G — -t

30

—_ D) = WNW
H O
—_ ok
_‘._LAN_L—L_LC)Q—"
S WWh AW

NN - = —
-

n 3 16 17256 25 8 5 1 1

192



SOUTH SHETLAND ISLANDS

Morcaicr - Abtdug
Banseoree 67 00"
Mafistab 1: 500 000
o ST o P 53  ew
: i . . Antarciic Expediion 1987
| , ‘ : | with RV "Polarstem" :
B ' 1 Z L ANTWI/2
3 67 e
| I ;_
V i :
j i :
i :
=
o
B2°S | S e - s | 62°S
e - —

Figure 1: Location of fishing stations.
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Figure 2: Catches of Notothenia gibberifrons around Elephant Island in October and
: December 1987.
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Figure 3: Catches of Chaenocephalus aceratus around Elephant Island in October and
December 1987.
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Figure 5: Catches of Notothenia rossii around Elephant Island in October and December
1987.
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Figure 7: Length composition of Champsocephalus gunnari, Notothenia gibberifrons and

Notothenia neglecta around Elephant Island in October and December 1987.
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Figure 8: Length composition of Notothenia rossii marmorata and Chaenocephalus

aceratus around Elephant Island in October and December 1987.
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d'octobre et décembre 1987.

Prises de Chaenocephalus aceratus autour de Ille de 'Eléphant aux mois
d'octobre et décembre 1987. '

Prises de Notothenia neglecta autour de I'lle de I'Eléphant aux mois
d'octobre et décembre 1987.

Prises de Notothenia rossii autour de Ifle de I'Eléphant aux mois d'octobre
et décembre 1987.

Prises de Champsocephalus gunnari autour de [ile de I'Eléphant aux mois
d'octobre et décembre 1987.

Compositions en longueurs de Champsocephalus gunnari, Notothenia
gibberifrons et Notothenia neglecta autour de Iile de I'Eléphant aux mois
d'octobre et décembre 1987.

Compositions en longueurs de Notothenia rossii marmorata et
Chaenocephalus aceratus autour de I'le de I'Eléphant aux mois d'octobre et
décembre 1987.

3aroJIOBKHM K TaOJnIaM

CIVICOK BHAOB PhIO, YJIOBJIEHHBIX BO BPEMSs IPorpammbsl [os1apCcTepH
ANT VI/2 B paitioHe 0. e aHT.

OnpeaennTesibHasi Tabauua Mo COOTHOWEHHUI0 BO3pacT-AJIMHa AJA
Notothenia rossii marmorata , B3siTO# ¢ 0. dnedaHT B fexabpe 1987 T.

ToaAnucH X pUCYHKaM
PacnoJsioxxeHue phlIGOJIOBHBIX CTAHIHM.

YoBbl Notothenia gibberifrons. B paiioHe 0. JyieQaHT B oKTsibpe U
nexabpe 1987r.

Y i0Bbl Champsocephalus aceratus B paitoHe 0. djieaHT B oKTsIOpe u
aexabpe 1987r.
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nexabpe 1987r.

CocTaBnl AJMHUHBI Champsocephalus gunnari, Notothenia gibberifrons , 1
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LARGE-SCALE PECULIARITIES OF PHYTOCENOSIS SPECIES COMPOSITION IN
THE SURFACE LAYER IN THE ANTARCTIC ATLANTIC AND INDIAN OCEAN
SECTORS

R.R. Makarov and K.P. Fedorov
Abstract

In surface phytoplankton samples (layer between 0 and 1 m) taken with a
sampler towed by RV Professor Vize, Corethron criophilus dominated over
vast areas within the distribution of the south peripheral waters and
the centre of the Weddell Gyre. In the eastern Weddell Gyre a great
change in the composition of phytoplankton species was registered.
Variability in phytoplankton species composition occurred mainly in
the Antarctic Convergence Zone. A seasonal shift in species composition
was observed in the same regions (sub-Antarctic waters, the Convergence
Zone proper, south periphery of the Antarctic Circumpolar Current). A
great change in phytoplankton composition was also found near the
continent (Alasheev Bay). During the observation season maximum biomass
values of surface phytoplankton were registered in the south periphery of
the Antarctic Circumpolar Current.

Résumé

Parmi les échantillons de phytoplancton prélevés en surface (couche
0 - 1 m) a l'aide d'un échantillonneur remorqué par le navire de
recherche Professor Vize, les Corethron criophilus prédominaient
sur de vastes zones correspondant aux eaux méridionales de la
périphérie du courant circumpolaire antarctique et du tourbillon
central de la mer de Weddell. Dans la partie orientale du courant
tourbillonnaire de la mer de Weddell, un changement important dans
la composition par espéces du phytoplancton fut enregistré. La
diversité de la composition par espéces du phytoplancton a surtout été
observée dans la zone de la Convergence antarctique. Des changements
saisonniers dans la composition par espéces furent aussi observés
aux abords du continent (baie d'Alasheev). Pendant la saison
d'observation, les valeurs maximales exprimant la biomasse du
phytoplancton de surface furent relevées dans la périphérie
méridionale du courant circumpolaire antarctique.

PesioMme

O6pa3ibl GUTONJIAHKTOHA NMOBEPXHOCTHOI'O CJOST (rJIyOHHOM
oT 0 go 1 M) B3siTble IPOGOOTOOPHUKOM IO KYPCY CIeJOBAHU S
HHC "IIpogheccop Buse", nokas3au, UTO B TEX aKBATOPHSX, KyJa
3aX0JnJHM BOAbl I0XHON mnepupepur AHTapKTHUECKOTO
LHAPKYMIIOJISIPHOTO TEUEHUS U LEHTPAJIbHOH LIUPKYJISILUA
Mops Ysanesa, Ha OrpOMHBIX NMPOCTPAaHCTBaX AOMUHUPOBAJ
BUA Corethron criophilus. B BOCTOUHOI1 4aCTH LMPKYJISILIUKA MOPSI
Yanaena OblI0 OTMEUYEHO CHJIbHOE HM3MEHEHHE BHAOBOTO
cocTaBa QUTOMJIAaHKTOHA. HeyCTONUYHNBOCTh BUAOBOTO COCTaBA
(PHUTONJIAaHKTOHA TIpPOSBJSAJaCb B OCHOBHOM B 30HE€
AHTapKTNUECKOTO KOHBEPreHUMU. CE30HHBIN CABUT B BUAOBOM
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cocTaBe HabJoascsa B TEX Xe patioHax (CyGaHTapKTHUYECKHE
BOJbI, LIEHTP 30HB KOHBEPreHLWH, l0XHasi nepudepus
AHTapKTAUECKOTO LHMPKYMNOJISPHOro TedeHwusi) .Bosbmne
HN3MEHEHUSI B BHJOBOM cocTaBe (HTONJIAHKTOHA TaKXe
HabJoJasiich y MaTepuka (3aysuB AJjlalieeBa). 3a mepHoOA
TIpoBe/ieHNs1 HaOIoAeHHI MaKCUMaJIbHbIE€ BEJIMUMHBI 61OMacChl
(PUTOMJAHKTOHA MOBEPXHOCTHOTO CJOs GBbIJIA OTMEYEHH! B
pafioHe 0XHOMN nepupepunn AHTapKTHNUYECKOTO
HUPKYMIIOJISIPHOI'O TEYEHMS.

Resumen

Las muestras de fitoplancton de aguas superficiales (capa entre 0 y
1 m) tomadas con un muestreador remolcado por el B/l Professor
Vize, Corethon criophilus, predominaron en vastas zonas de la
distribucién de las aguas periféricas del sur y el centro de las
vortices de Weddell. Al este de las vortices de Weddell se registré un
gran cambio en la composicién de las especies fitoplancton. Hubo
variabilidad en la composiciéon de las especies fitoplancton
principalmente en la Zona de la Convergencia Antartica. Se observo
un cambio estacional en la composicién de las especies en dichas
regiones (aguas subantarticas, zona de la convergencia misma,
periferia sur de la Corriente Circumpolar Antartica). También se
observé un gran cambio en la composicién de las especies fitoplancton
cerca del continente (bahia Alasheev). Durante la temporada de
observacién se registraron valores maximos de la biomasa del
fitoplancton de la superficie en la periferia sur de la Corriente
Circumpolar Antartica.



To study plankton over vast areas with the help of routine oceanographic surveys is
practically impossible. Recorders towed by the vessel and various kinds of pumps providing
continuous recordings of plankton composition are used for these purposes. Such studies
were implemented during cruises of Japanese ice-breakers in the Indian Ocean sector on
their route to Syowa Station (Litzow Holm Bay). Interesting results on spatial fluctuations
of C14 were obtained (Taniguchi et al, 1986).

Similar studies were conducted during the 1987/88 season by RV Professor Vize
(AANIl Research Institute) during the cruise in the Atlantic and Indian Ocean sectors. A
sampler inserted into a special outboard arm was designed out of the tube of the pitometer log
and used to take plankton samples (Zhokhov, Maksimov, 1973; Zhokhov, Fedorov, 1987). A
special filtration device with changeable filters (plankton net N 70) fitted to the reception
hose made it possible to take plankton samples. Filtration was usually conducted at a speed of
1 litre per 1-2 minutes. The inlet of the device was submerged to a depth of 1 m for
collection of surface phytoplankton. Zooplankton samples (copepods, Hyperiidae,
euphausiids, pteropods) were usually small and therefore could not be analysed.
Comparisons showed that species composition of dominating diatoms in samples taken with
the sampler did. not differ greatly from that of samples taken by nets in the layer between 0
and 100 m.

In February to April 1988 five tacks (8 520 miles) were made (Figure 1). Specific
analysis of samples was done with quick methods (see Vladimirskaya et al, 1976). Raw
weight of phytoplankton in samples was determined and later recalculated per g/m3. Species
compositions of phytocenosis estimated by key and subordinate forms were compared by
their abundance. Sampling was accompanied by continuous recording of surface water
temperature.

Distribution of phytocenosises along the tacks is indicated in Figure 1; notches
indicate sampling points. Detailed data on phytocenosis composition, phytoplankton biomass
and surface temperatures for every tack are shown in Figures 2 to 6.

One of the most important circulation systems in the Antarctica, the Weddell Gyre,
was surveyed. The mere change of phytocenosis composition usually indicates the location of
boundaries between different types of waters (Vladimirskaya et al, 1976; Makarov, 1983).
The general location of the latter, which fully corresponds with modern views on the system
of circulation and the composition of waters in the region (Deacon, 1979; Comiso and
Gordon, 1987; Bagryantsev and Guretsky, 1986), makes it possible to characterize each
water type of the surveyed area by their phytocenosis compositions.

The tacks 1, Il and lli (see Figures 2 to 4) crossed the west area of the South Polar
Front. A wide range of phytoplankton species was typical for this region. It is quite natural
because at least waters of three types are present there. In the waters of the south
(Antarctic) periphery of the Antarctic Circumpolar Current Chaetoceros criophilis
dominated in samples. The sub-Antarctic part of the Antarctic Circumpolar Current was
characterized by the successive substitution (in the course of time) of Corethron criophilum
for Rhizosolenia spp (see also, for instance, Hart 1934). The same plankton community was
recorded north of the South Polar Front on tack V. Regular occurrences of Thalassiothrix
antarctica were recorded in the frontal waters. C. criophilum was dominant in samples
taken at later dates. A substantial proportion of T. antarctica was also found in the south
Scotia Sea. Differences of phytocenosis composition on each tack (in the same waters) could
be related to regional features of phytoplankton distribution. Seasonal succession is
evidently responsible for these differences too.

C. criophilus almost solely prevailed eastwards along tacks | and Il (see Figures 2

and 4). On certain parts of tack | this species was associated with the southern branch of
the Antarctic Circumpolar Current, while on tack 3 as well as on tack |l (southern part,
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Figure 3) it was associated with the central part of the Weddell Gyre, which consisted
exclusively of the waters of the Weddell Sea. High biomass of C. criophilus (up to 24 g/m3)
was recorded only in the waters of the Antarctic Circumpolar Current. In other regions
phytoplankton biomass was lower.

In the eastern part of the Weddell Gyre where, as it is known, the system flow turns
southward (Deacon, 1979), the warm Weddell counter-current is formed and then turns
southwestward (Bagryantsev and Guretsky, 1986). Environment conditions for the
phytoplankton development evidently undergo significant changes in the waters south of 50°S
(10°E). In these waters phytocenosises were characterized by a wider species composition
(see Figure 1). C. criophilus lost its importance. Two other species, T. antarctica and
R. hebetata, prevailed in the community, but a substantial drop in phytoplankton biomass
was observed (eastern part of tack lll, tacks IV and V, see Figures 4 to 6). As one can see,
changes in the community along the tacks were traced only in the south, while in the central
part across the south of the Antarctic Circumpolar Current, C. criophilus dominated and
phytoplankton biomass was increasing.

Tack V was made in the area where waters of the Antarctic Circumpolar Current
extend into the southern latitudes, with C. criophilus dominating in the plankton community.
The exchange of characteristics between boundary waters occurs due to the separation of
meanders and formation of eddies. Higher phytoplankton biomass on tack V at 58° to 59°S
(see Figure 6) and on tack VI at 59°S (see Figure 5) was a particular sign of the impact of
the inflow of the rather cold water of the south periphery of the Antarctic Circumpolar
Current. Simultaneous changes occurred in the composition of the community (C. criophilus
dominated again) and the surface temperature increased. The community of mixed waters
extended evidently far eastward into the higher latitude waters (southern part of section V)
following the main system of currents which is typical for this part of the Antarctic Indian
Ocean sector (Comiso and Gordon, 1987).

In distant south areas C. criophilus is also important (southern part of tack IV, see
Figure 5). However, the prevalence of this species in these waters was as large as compared
to other areas. This area was occupied by coastal waters of the Cosmonaut Sea, which were
not affected by the transformed waters of the Weddell Gyre.

The tacks crossed the Antarctic Circumpolar Current ((south of Tack |V, see
Figure 5) on their way to the shore at Molodezhnaya Station (Bibik et al, 1988). In
association with it a new change in the community was manifested by the appearance of a
substantial proportion of C. criophilum. Phytoplankton abundance went somewhat up in
these waters, but it was accompanied by a significant drop of temperature. During
observations, offshore waters in Alashejev Bay had been covered by pancake ice. Only algae
of genus Coscinodiscus vegetated under the ice during that time.

One species, C. criophilus which can reproduce in such different waters, was
characteristic for the whole area surveyed. It is obvious that in different waters different
stages of the seasonal succession of the planktoin communities were observed, with the same
species prevailing. All over the surveyed area the phytoplankton is more abundant in the far
north areas (waters of the Antarctic Circumpolar Current) and less abundant in the south
areas (coastal part of tack IV). Taking into account the time of observations, higher
abundance in the first case corresponded most likely to the autumn bloom of the plankton,
while indications of the spring or the coastal waters bloom could be responsible for high
abundance of phytoplankton offshore.
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Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

PHCYHOK 1

PuCyHOK 2

Pucynok 3

PucyHox 4

PHUCYHOK 5

PHUCYHOK 6

Légendes des figures

Répartition des phytocénoses de plancton de surface sur les bordées du
navire de recherche Professor Vize (février-avril 1988). Le nombre de
bordées et les dates sont indiqués.

Variations de composition des espéces de phytocénoses (%, voir clé sur la
Figure 1), biomasse (g/m3), température de surface sur la bordée |
(1-8.2.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée I
(10-14.3.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée lli
(26.3-2.4.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée IV
(2-6.4.88).

Variations de composition des espéces de phytocénoses (%, voir clé sur
Figure 1), biomasse (g/m3), température de surface sur la bordée V
(7-10.4.88).

[loanucu X pucyHkam

PacnipenesieHne GUTOLEHO30B IMTOBEPXHOCTHOTI'O CJIOS MJIAaHKTOHA MO
rancaM HUC "TIpogeccop Buse" (peBpasb- anpesb 1988 r.) YkasaHo
KOJINYECTBO Ir'aJiCoB U [JaTh.

HamMeHeHn st BUAOBOT'O COCTaBa GUTOLEHO30B (%, CM. 0003HaUEeHHE Ha
PrcyHke 1), 6momacchl (r/mM3), TOBEPXHOCTHOM TEMIIEPATYpPHI MO
rajcyl(l -8.2.88r.).

M3MeHeHHsI BLAOBOI'O cOCTaBa OTOLIEHO3O0B (%, CM. O0O3HaUEHUE Ha
PucyHke 1), Omomaccsl (r/m3), TOBEPXHOCTHON TeMIEpaTyphl IO
rancy Il (10-14.3.88r.).

HM3MeHeHns BUAOBOI'O COCTaBa HOTOTEHO30B (%, CM. 0B03HAUEHHE Ha
PucyHke 1), 6uoMaccel (r/m3), NOBepPXHOCTHON TeMIepaTyphl IO
rasacy Il (26.3 - 2.4.88 r.).

H3aMeHeHns1 BUAOBOTO cocTaBa (OTOLEHO30B (%, CM. O003HaUEHNE Ha
PucyHke 1), 6uomacchl (r/m3), ToBEPXHOCTHON TeMNEpaTyphl MO
rajcy IV (2-6.4.88r.).

H3aMeHeHns1 BUAOBOrO cocTaBa (POTOLEHO30B (%, CM. 0603HaUEHNE Ha
PucyHke 1), 6uomMaccsl (r/m3), moBepXHOCTHOM TEMIIEPATYPhI 1O
raicy V (7-10. 4.88r.).
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Figura

Figura
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Leyendas de las Figuras

Distribucion de fitocenosos del plancton de superficie en las bordadas del
B/| Professor Vize (febrero - abril de 1988). El nimero de bordadas y
datos estan indicados.

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m3), temperatura de superficie en la bordada |
(1-8.2.88).

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m?3), temperatura de la superficie en la bordada II
(10-14.3.88).

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m3), temperatura de la superficie en la bordada
Il (26.3-2.4.88).

Variaciones de la composicién de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m?), temperatura de la superficie en la bordada
IV (2-6.4.88).

Variaciones de la composicion de las especies de fitocenosis (%, clave véase
en Figura 1), biomasa (g/m3), temperatura de superficie en la bordada V
(7-10.4.88).
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PRELIMINARY RESULTS OF RESEARCH ACTIVITIES OF RV EVRIKA IN THE
SCOTIA SEA IN JANUARY-MARCH 1988

L.I. Maklygin , A.S. Fedorov, V.N. Shnar, Yu.A. Shulyakovsky, 1.V. Krasovsky, Yu.D. Shuvaev,
A.V. Kromsky

Abstract

In 1987/88 a multi-disciplinary survey was conducted of the Scotia
Sea and adjacent waters, accompanied by regular trawlings with an
Isaac-Kidd trawl. The waters off South Georgia in particular were
surveyed twice. Research activities are part of the program
implemented in areas of the Atlantic Sector of the Southern Ocean
identified for monitoring by CCAMLR. During the observation season
the zonal drift of waters of the Antarctic Circumpolar Current and
Second Frontal Zone became stronger, causing the krill to drift
eastwards. Krill concentrations were observed in the waters to the
southeast of South Georgia where relatively small crustaceans of less
than 35 mm dominated. In the east Scotia Sea a higher abundance of
primary production was registered. The analysis of data on
phytoplankton, zooplankton and krill (biological parameters) is now
under way.

Résumé

En 1987/88 une étude multidisciplinaire dans la mer de Scotia et des
eaux voisines ainsi que des opérations réguliéres de chalutage, a l'aide
d'un chalut de type Isaacs-Kidd, furent effectuées. Les eaux au large
de la Géorgie du Sud en particulier furent prospectées a deux
reprises. Les activités de recherche font partie du programme
poursuivi dans les zones désignées pour la surveillance par la
CCAMLR du secteur atlantique de l'océan Austral. Pendant la saison
d'observation, la dérive zonale des eaux du courant circumpolaire
antarctique et de la seconde zone frontale s'amplifia, provoquant la
dérive du krill vers l'est. Des concentrations de krill furent
observées au sud-est de la Géorgie du Sud. Des crustacés
relativement petits, d'une taille inférieure a 35 mm, vy
prédominaient. Dans la partie est de la mer de Scotia, une abondance
plus élevée de production primaire fut observée. L'analyse des
données sur le phytoplancton, le zooplancton et le krill (parametres
biologiques) est maintenant en cours.

PesloMme

B 1987/88 r. B mMope CkoTUsi M TIpHJIETalOllNX BoJax
NMpOBOANJIACH MHOI'OOTpACJIEBasl ChbEMKa,CONPOBOXJaBIIASICS
peryJsipHbIMM TPaJIEHUSIMHU C TIOMOILBIO Tpasia Aii3akca-Kuana.
CheMKka B 3TON aKBaTOPHHU, B YACTHOCTH B BOJAaX BOKDPYI
I0xHO¥ I'eprum, npoBoJmujiach ABaXAbl. 3JTa HaYyUHO-
uccienoBaTesibCckas [A€siTEJbHOCTb SBJISAETCHA YacCThlO
nporpamMmsl paboT, TPOBOAMMON B aTJIAaHTUUECKOM CEKTOPE
I0xHOro oxeaHa Ha BbhJAeJeHHBIX AHTKOMoM yudacTkax
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MOHHTOPMHIA. 3a nmepuoa npoBeJeHUs] HabJIOAEHUN
30HaJbHOE T1nepeMelmeHine BOoA AHTapKTHYECKOTrO
LHUPKYMIIOJSIPHOTO TEUEHUsI U BTOPON (PpOHTAJILHOMN 30HBI
YCHJINJIOCh, YTO BBHI3BAJIO IEepeMELleHNE KPHJISA K BOCTOKY.
KoH1leHTpainy Kpuiis HabmoJaluch B BOAaX K I0I0-BOCTOKY OT
OxHoit I'eoprun. 3Aecb AOMHHHPOBAJNN OTHOCUTEJLHO
HeOoJIblINE Paykyl pa3MepoM A0 35 MM. B BOCTOYHOM 4HacTH
Mops CKOTHUSA OblJI OTMEUEH TOBbIIIEHHbIN YPOBEHb NEPBUUHOMN
NpOAYKUHHA. AHanu3 pgaHHBX N0 GHUTOMJIAHKTOHY,
300MJIAaHKTOHY H KPHJIO (OHMOJIOrHUecKkue IapaMeTphl)
IPOAOJIKAETCH.

Resumen

En 1987/88 se realizd una prospecciéon multidisciplinaria del mar
de Scotia y aguas adyacentes, acompafada de arrastres periédicos con
el arrastre Isaacs-Kidd. En particular se prospeccionaron dos veces
las aguas a la altura de Georgia del Sur. Las actividades de
investigaciéon forman parte del programa que se esta realizando en
aquellas zonas que fueron identificadas para seguimiento por la
CCAMLR, en el sector atlantico del océano Austral. Durante la
temporada de observacién, la deriva zonal de las aguas de la Corriente
Circumpolar Antartica y de la Segunda Zona Frontal se hizo mas
fuerte causando un desplazamiento del krill hacia el este. Se
observaron concentraciones de krill en aguas al sureste de Georgia del
Sur. Alli predominaban crustdceos relativamente pequefios de un
tamafio menor de 35 mm. Al este del mar de Scotia se registré una
mayor abundancia de la produccién primaria. Actualmente se esta
realizando el analisis de datos sobre fitoplancton, zooplancton y krill
(paréametros biolégicos).



During the survey the location of the Second Frontal Zone was similar to long-term
averages. On the whole, surface water dynamics in the Scotia Sea contributed to the drift of
krill to South Georgia and the formation of its stable concentrations (see Figure 3). Waters
from the Weddell Sea penetrated the eastern part of the area from the east and were
characterized by surface temperatures ranging from 1.0°C to 1.4°C, the minimum
temperature being -1.2° and -1.4°C. The .temperature of the warm deepwater "core"
dropped to 0.8°-1.2°C and high silicon content at the surface (40-50 p g at/1) were
characteristic for these waters. Many icebergs were sighted in the area.

Closed water circulation was found around the archipelago off the South Orkney
Islands. To the north of the archipelago the dynamic relief was rather smoothed, hence there
were no required conditions for the formation of abundant krill concentrations. At the same
time circulation patterns were registered off Elephant Island, which facilitated krill
concentration.

The highest concentrations of chlorophyll-a (112 mg/m2) were recorded in the
waters off South Georgia which corresponded with the high dynamic activity of waters in the
area during the observation period. Feeding so-called "green krill' was in catches. Low
chlorophyll-a concentrations were recorded in the south-east Scotia Sea (see Figure 4).

in most of the surveyed area, primary production in the photosynthetic layer made
0.1-0.2 gC/m2?/day (see Figure 5). Photosynthesis intensity fluctuated. The waters north
of South Georgia, in the east Scotia Sea and off Elephant Island were characterized by high
assimilation values. In the photic layer, bacterioplankton production fluctuated between
1.4 g C/m?/day, and it ranged from a fraction of a percent to several percent of the primary
production being in a reverse proportion to photosynthesis production values.

As compared with previous seasons, specific features were typical for spatial and
qualitative distribution of krill. High krill concentrations were found off South Georgia and
south of the island towards the Second Frontal Zone (see Figure 6). Small crustaceans of
29-35 mm prevailed in catches (see Figure 7).

In February, off South Orkney Islands, concentrations occurred only in the small area
south of Coronation Island. When the western drift of the Atlantic Circumpolar Current
became weaker in March, more abundant concentrations were sighted to the north-west of
Coronation Island over the area of 560 m2 northwestward in the so-called "shadow" area (as
related to the main direction of water movement) (see Figure 8a).

In April rather dense concentrations formed off the South Georgia (see Figure 9).
Mature crustaceans distributed over the eastern part of the surveyed area in the Scotia Sea,
were in prespawning and spawning condition. Spawning krill concentrations were dominant
-in the waters north of the Second Frontal Zone. Near islands, they were found in the areas
over high sea depths outside shelf zones.

in the Weddell Sea the spawning came to an end by the time of the survey.

In May the proportion of post-spawning crustaceans increased near the Elephant and
Coronation Islands indicating the end of krill spawning in those areas. Due to the stronger
Antarctic Circumpolar Current drift westward to the Scotia Sea in 1988, most krill
concentrations apparently to extended eastward of 30°W, outside the area surveyed.

The analysis of samples, mass collections of phyto- and zooplankton, euphausiid

larvae and, in particular, krill biological samples, in particular, are under way. Their
results will be available later.
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Figure 1: Network of survey stations (20 January-9 March 1988).
Key: —Second Frontal Zone
M8, M9, Z3, Z9 - control points for estimation of meridional and zonal air drift.




Figure 2: Network of survey stations (30 March-9 April 1988) off South Georgia.
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Légendes des figures

Réseau des stations de recherche (20 janvier - 9 mars 1988)

Clé: - Seconde zone frontale;

M8, M9, Z3, Z9 - points de contrle pour I'estimation du courant aérien
méridional et zonal.

Réseau des stations de recherche (30 mars - 9 avril 1988) au large de la
Géorgie du Sud.

Circulation géostrophique en surface sur une base de 1 000 décibar
(20 janvier - 9 mars 1988).

Répartition de chlorophylle A (mg/m?2) dans la couche photique.

Répartition de production primaire (mg C/m2/jour) dans la couche
photosynthétique.

Répartition d'Euphausia superba (9/1000 m-3) dans la couche de 0-100 m
(20 janvier - 9 mars 1988)

Répartition des crustacés de 29-36 mm de long en pourcentage de la péche
(données d'étude).

Concentrations de krill au large des iles Shetland du Sud (a) et des files
Orcades du Sud (b) - mars 1988.

Répartition d'Euphausia superba au large de la Géorgie du Sud (g/m2) du
30 mars au 9 avril 1988.

Noamnuncu K pucyHkaMm

CeTbh oxeaHorpaduUyeckux CTaHIUN Mo c6opy npob (20 sHBaps -
9MapTa 1988 T1.)

Obo3HaueHue: - Btopasi ppoOHTaJIbHAS 30HA;

M8, M9, 73,79 - KOHTpPOJIbHbIE TOUKH [IJI51 OLI€HKH
MEPHUANOHAJIbHOI'O 1 30HAJbLHOI'O NIEPEMEILIEHNS BO3AYXA.

CeTb okeaHorpatuuecknx CTaHuuit no cbopy mpod (30 maprta -
9anpeJs: 1988 r.) okoJio I0xHo# 'eoprun.

FleocTpoduueckasi UPKYJISLMS Ha TOBEPXHOCTHU MO OTHOIEHHUIO K
1000 geuubap (20 sHBapsi - 9 MapTa 1988 1))

PacnpeaeneHne Xjopopuiia A (Mr/m2) B GOTUUECKOM CJIOE.

PacnpejeseHne MEPBUUYHOM NPOAYKUHH (Mr C/M2Z/cyTku) B
HOTOCUHTETHUECKOM CJIOE.

Pacrnipenenenne Euphausia superba (r/1000 m2) B cjoe 0-100 M
(20 auBaps - 9 MapTa 1988 r.)

PacrnpeageseHue padykoB OJUHONH 29-36 MM, B NPOLUEHTHOM
OTHOIIEHNH K YJIOBY (JaHHbIE€ CbEMKH)




PucyHok 8

PucyHok 9

Figura 1

Figura 2

Figura 3

Figura 4

Figura 5

Figura 6

Figura 7

Figura 8

Figura 9

KoH1leHTpallu KpuiaA B paitoHe I0XxHbIX [lleTaHACKHX OCTPOBOB (a)
¥ IO xHBIX OpKHENCKHUX OCTPORBROB (b) - MapT 1988 .

Pacnpenenenne Euphausia superba BOKPYT I0xHo# "eopruu (r/m?) ¢
30MapTa no 9 anpess 1988 r.

Leyenda de la Figura
Red de estaciones de prospeccién (20 de enero - 9 de marzo de 1988)
Clave: - Segunda zona frontal;
M8, M9, Z3, Z9 - puntos de control para la estimacién del movimiento

meridional y zonal del aire.

Red de estaciones de prospeccién (30 de marzo - 9 de abril de 1988) a la
altura de Georgia del Sur.

Circulacién geostréfica en la superficie en relacion a 1 000 decibares (20
de enero - 9 de marzo de 1988).

Distribucién de la clorofila A (mg/m2?) en la capa fética.

Distribucién de la producciéon primaria (mg c/m2/d) en la capa
fotosintética.

Distribuciéon de Euphausia superba (g/1000m3) en la capa de 0-100m,
20 de enero - 9 de marzo de 1988.

Distribucién de los crustaceos de 29-36 mm de longitud en el porcentaje de
la captura (datos de prospeccion).

Concentraciones de krill a la altura de las islas Shetland del Sur (a) y las
islas Orcadas del Sur (b) - marzo de 1988.

Distribucién de Euphausia superba a la altura de Georgia del Sur (g/m?)
del 30 de marzo al 9 de abril de 1988.
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SC-CAMLR-VII/BG/32
AUSTRALIAN RESEARCH ON ANTARCTIC BIRD AND SEAL DIETS
R. Williams
Abstract

Many data on the diets of important vertebrate predator species in
Prydz Bay and around the sub-Antarctic Heard and Macquarie Islands
have been collected during the last seven years. Published and
unpublished results are collated and summarised, and several
important points emerge.

in Prydz Bay, on which is centered the CCAMLR Ecosystem Monitoring
Programme's priority study area, Euphausia superba forms a rather
low proportion of the diet of most vertebrate predators. Euphausia
crystallorophias and the fish Pleuragramma antarcticum are
important in most diets, and many predators can switch between prey
species. The use of these predators to monitor the state of prey
populations is thus very limited, although continuing studies will be
useful to assess the natural variability of the system.

Around the sub-Antarctic islands, the four penguin species feed more
heavily on fish, especially myctophids, than at other comparable
localities.

Résumé

Au cours des sept derniéres années, ont été recueillies de hombreuses
données relatives aux régimes alimentaires d'importantes espéces de
vertébrés prédateurs dans la baie de Prydz et autour des files
subantarctiques Heard et Macquarie. Plusieurs considérations
émergent aprés la confrontation et la récapitulation de résultats
publiés et non publiés.

Dans la baie de Prydz, centre de la zone d'étude prioritaire du
Programme de controle de I'écosystéme de la CCAMLR, Euphausia
superba entre en relativement faible proportions dans le régime
alimentaire de la plupart des prédateurs vertébrés. Euphausia
crystallorophias et le poisson Pleuragramma antarcticum sont
importants dans la plupart des régimes alimentaires, et de nombreux
prédateurs peuvent passer d'une espece-proie a une autre.
L'utilisation de ces prédateurs pour contréler I'état des
populations-proies est donc trés limitée, bien qu'il soit utile de
poursuivre ces études pour évaluer la variabilité naturelle du
systéme.

Autour des iles subantarctiques, les quatre espéces de manchots se

nourissent davantage de poissons - de myctophidés principalement -
que dans d'autres lieux comparables.
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PesloMme

3a mocyeaHue CeMb JIET GblJI0 cCOOpaHO GOJIbIIOE KOJHUYECTBO
nHpopMauuud O pexUuMe TUTAHHUS KJIIOUEBBIX BHUJOB
IMO3BOHOUHHX XHIIHHKOB, OOMTAIOMUX B paioHax 3ajiMBa
Mpoa3 u cy0aHTAPKTHYECKHX OCTPOBOB XepA U Makkyopwu.
Ony0JIMKOBaHHblE U HEONYyOJMKOBaHHLIE [aHHbIE CBEJEHbI
BOEJHHO, B pe3yJbTaTe€ YEro BO3HUKAET PS4 BaXHBIX
BOIIPOCOB.

B s3anmuBe I[Ipwoac, KOTOPHIA SIBJASIETCA LEHTPOM paloHa
HCCJIeJOBAaHUN TNEepPBOCTEINEHHON BaXHOCTHU [IporpamMMel
AHTKOMa no MOHHUTOPHHIY 3KOCHMCTEMBI, B pauuoHe
6OJIbIIMHCTBAa TNO3BOHOYHLIX XHIHHUKOB Euphausia superba
COCTaBJISIET AOBOJIbHO HeOOJBIYI0 YacTbh B OOJbIIMHCTBE
cJyyaeB B paipoHe 6GoJibliIoe MECTO 3aHMMaeT. Euphausia
cristallorophias n peibbl Pleuragramma antarcticum, i MHOTHE XHUITHUKHA
MOT'YT IEPEKJIUATLCSA ¢ OAHOTO NMOTpebisieMoro BHUAa Ha
APYroi. TI03TOMY HCHOJI30BaHHUE 3THX XUIHHUKOB TIpH
MOHHUTOPHHI'E€ COCTOSIHUSA NMOMYJISAINUN NOTPeGJISIEMbIX BHOB
BecbMa OTpPaHHAUEHO, OQHAaKo NMpOAOJIXKEHNE
HMCCIIEJOBATEJNbCKUX paboT SIBUTCH IOJIE3HBIM NPH OLIEHKE
€CTECTBEHHON N3MEHUNBOCTHU CUCTEMBI.

B paunuoH ueThpex BHUJAOB TNHHIBHHOB B palioHe
Ccy6aHTapKTHUYECKNX OCTPOBOB BXOAUT Iopa3fjo OoJiblie PhIOHI,
0COGEHHO MUKTO(HNIOB, YEM B IPYIrUX NMOXOXNX palioHax.

Resumen

Durante los ultimos siete afios se han reunido muchos datos sobre las
dietas de importantes especies predadoras vertebradas en la bahia de
Prydz y alrededor de las islas subantarticas de Heard y Macquarie. Se
compilan y resumen los resultados publicados y no publicados, de los
cuales surgen varios puntos importantes.

En la bahia de Prydz, lugar donde se centra la zona de estudio
prioritaria del Programa de Seguimiento de la CCRVMA, la especie
Euphausia superba constituye una proporcion bastante baja de la
dieta de la mayoria de predadores vertebrados. Euphausia
crystallorophias y el pez Pleuragramma antarcticum, son
importantes en la mayoria de dietas, y muchos predadores pueden
pasar de una especie-presa a otra. El uso de estos predadores en el
control del estado de las poblaciones de especies-presa es, por lo
tanto, muy limitado, si bien, continuar con dichos estudios sera muy
util para la evaluacién de la variabilidad del sistema.

Alrededor de las islas subantarticas, las cuatro especies de pingiiinos
de alimentan mayoritariamente de peces, especialmente mictéfidos,
mucho mas que en otras localidades comparables.




1. INTRODUCTION

Australia has been conducting research on the diets of Antarctic birds and seals since
1982. This was initially in response to the need identified by the BIOMASS Programme for
data on the diets of vertebrate predators of krill (Euphausia superba). Latterly, the
requirements of the CCAMLR Environmental Monitoring Programme (CEMP) have been a
stimulus to continue and expand the work. This paper summarises the results obtained to
date, and lists the papers already published or in preparation.

Most work has been done at Davis Station (68°30'S:77°50'E), in the south-eastern
corner of the Prydz Bay Priority Area of CEMP, although more recently, considerable work
has been done at sub-Antarctic Heard and Macquarie Islands as well as other locations in
Prydz Bay. Most work has concentrated on the Adelie penguin, Pygoscelis adeliae, because of
its supposed value to ecosytem monitoring and its accessiblity and ease of handling. Seven
seasons of data are now available for this species. Other major, although shorter term
studies, have been conducted on the Weddell seal (Leptonychotes weddelliy and Emperor
penguin (Aptenodytes forsteri), in Prydz Bay; the four penguins at Macquarie and Heard
Islands (Gentoo, Pygoscelis papua, King, Aptenodytes patagonicus, and Rockhopper, Eudyptes
chrysocome plus Royal, Eudyptes schlegeli at Macquarie Island and Macaroni,
E. chrysolophus at Heard Island). A few data are available also on the diets of Crabeater
seals (Lobodon carcinophagus) and Leopard seals (Hydrurga leptonyx) and various petrel
species in Prydz Bay.

Work in the 1987/88 season has concentrated on Adelie and Emperor penguins at
Mawson, and on Antarctic Fur seals (Arctocephalus gazella) at Heard Island, but results are
~ not yet available from these studies.

2. SUMMARY OF FINDINGS
2.1 Adelie Penguin

Location: Davis Station (68°30'S: 77°50'E)

Time: December 1981 to January 1982

Source of material: Six samples obtained from each of two sampling periods using lpecac
(emetic)

Reference: Whitehead, Johnstone and Burton (in preparation)

Mean weight of all food: 450g (post-hatching period only)

Diet composition (% by weight):

Euphausia crystallorophias 44
Euphausia superba 24
Fish 28
Amphipods 4

Location: Davis Station (68°30'S: 77°50'E)

Time: December 1982 to February 1983 and October to December 1983

Source of material: 574 stomach samples obtained by single water offloading

Reference: Puddicombe and Johnstone (1988)

Mean weight of all food: Pre-hatching 2-20g, post hatching 90-100g, creche stage
110-215¢g
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Diet composition (% by weight):

Overall Prehatch  Posthatch

E. crystallorophias 41.99 46.02 41.69
E. superba 23.21 5.49 24.51
Fish 30.32 3.29 32.32
Amphipods 3.73 39.43 1.09
Others 0.75 5.76 0.38

Fish were mostly Pleuragramma antarcticum (frequency of occurrence, F = 36.2%),
Trematomus/Pagothenia benthic species (F = 20.7%), and channichthiid juveniles (F
= 17.1%). Amphipods were mostly Hyperia macrocephala, Cyllopus magellanicus,
other Lysianassidae and Eusiridae.

Prey size (length range, mean +SD millimetres):

E. superba 20-57 40.63+£7.85
E. crystallorophias 21-34 27.36+1.83

Location: Davis Station (68°30'S: 77°50'E)

Time: January to February 1984; October 1984 to January 1985

Source of material: 10 stomach samples per week obtained by single water offloading

Reference: Green and Johnstone (1988)

Mean weight of all food: Prehatch 4-53g, posthatch (1984) 138-276g, posthatch
(1985) 94-135¢g

Diet composition (% by weight):

Overall Prehatch  Posthatch Posthatch

(1984) (1985)

E. crystallorophias 12.10 6.20 18.00 13.30
E. superba 42.60 5.20 76.90 66.30
Fish 4.15 3.60 4.70 20.00
Amphipods 29.15 58.20 0.10 0.50
Others 13.60 26.80 0.30 0.00

Fish were mostly Pleuragramma antarcticum (F = 97.2%) and benthic inshore
species (F = 8.3%).

Prey size (mean =SD millimetres):

Prehatch Posthatch Posthatch
(1984) (1985)
E. superba ’ 40.7+4.7 40.11+4.3 36.6+4.6
E. crystallorophias 28.3+1.8 26.3+2.1
P. antarcticum 139.1+16.5
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Location: Davis Station (68°30'S: 77°50'E)

Time: January to February 1986; October 1986 to March 1987; October 1987 to
February 1988

Source of material: 10 stomach samples per week obtained by repeated water offloading
until empty. 10 samples per 3 weeks in 1987/88 summer. These resulis present a
preliminary analysis of between 25 and 50% of samples.

Reference: Whitehead, Johnstone and Burton (in preparation)

Mean weight of all food (g):

Posthatch Prehatch Posthatch Prehatch Posthatch
(1985/86) (1986/87) (1987/88)

200 20 400 25 450

Diet composition (% by weight):

E. crystallorophias 25 38 39 52 55
E. superba 5 3 29 4 0
Fish 24 1 32 3 25
Amphipods 46 58 0 41 0

2.2  Emperor Penguin

Location: Sea ice off Davis Station (68°30'S: 77°50'E)

Time: August to October 1984

Source of material: Faeces collected monthly from sea ice - 51 in August, 61 in
September and 39 in October.

Reference: Green (1986d)

Diet composition (% frequency of occurrence):

Aug Sept Oct
Fish 88.2 100 100
Fish eggs 54 1 69.2
Cephalopods 4.0 1.6 5.1
Isopods 7.8 26.2 33.3
Hyperiids 2.0 6.6 15.4
Gammarids 14.8 25.0
Unid. crustaceans 66.7 44.3 48.7

Prey size: Of the 27 fish otoliths recovered, 21 were of Pleuragramma antarcticum.
Standard lengths calculated from otolith size were between 72 and 183 mm, mean
129.5123.8 mm.

Location: Amanda Bay (69°19'S: 76°46'E).
Time: 14 August, 15 September and 10 October 1986
Source of material: 15 stomach samples per visit obtained by repeated water offloading
until empty, plus 100 faeces collected each visit.
Reference: Gales et al. (in preparation).
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Mean weight of all food: Calculated weight of original contents before digestion (mean
+SD grammes)

Aug 6901783
Sept 15651013
Oct 176211331

No identifiable material from faeces

Diet composition (% by calculated original weight):

P. antarcticum 78.15
Trematomus/Pagothenia spp 9.50
Channichthyid 7.89
Bathydraconid 1.13
Psychroteuthis glacialis 2.08
Amphipods and euphausiids 0.47

monthly variation, % by number:

Aug Sept Oct
P. antarcticum 78.1 75.6 81.4
Other fish 18.5 3.6 0.3
Cephalopods 25 6.5 2.6
Amphipods 0.8 14.2 9.9
Euphausiids 0 0 6.5

Prey size (mean length and weight +SD, length range):

P. antarcticum 101.0+10.3 mm, 7.4£2.6g, 70-135 mm
Trematomus/Pagothenia 101.4+155.8 mm, 23.5 to 66.1g
Channichthyids 113.7+150.8 mm, 25.8 to 68.3¢g
Bathydraconids 61.9+116.0 mm, 1.7 to 10.8¢g

P. glacialis 45.3+21.5 mm DML, 3.75+6.17¢g

2.3  King Penguin

Location: Macquarie Island (54°30'S: 158°57'E), Lusitania Bay.

Time: November 1984 to November 1985

Source of material: At least 10 stomach samples per month obtained by repeated water
' offloading until empty.

Reference: Hindell (1988a)

Mean weight of all food: Calculated weight of original contents before digestion (mean
+8D and range)
923g £518.4 range 4.9 - 2342.0

Mean weight increased from 117g in November 1984 to 1186g in April, then

decreased to a low in July of 764g and recovered to 1290g in September, remaining
tsteady until November 1985
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Diet composition (% by calculated original weight):

Krefftichthys anderssoni 37.7 (dominant Oct-Apr)
Electrona carlsbergi 53.2 (dominant May-Sept)
Other myctophids 1.3

Magnisudis prionosa 4.5

Other fish 1.2

Cephalopods 2.2

Prey size (mean length and weight):

E. carisbergi 76 mm, 6.5¢
2 classes - small 40-50 mm, 1-2g (Jan-Jul) and
large 80-100 mm, 10-15g (Aug-Nov)

K. anderssoni 55 mm, 2.5¢
Martialia hyadesi 259.5¢
Moroteuthis sp 32.4¢g

2.4  Royal/Macaroni Penguin

Location: Macquarie Island (54°30'S: 158°57'E), Nuggets Beach

Time: November 1984 to February 1985; September to November 1985

Source of material: 10 stomach samples per week obtained by repeated water offloading
until empty

Reference: Hindell (1988b)

Mean weight of all food: Calculated weight of original contents before digestion (mean
+8D, range grammes) :

Overall 249+238g range 1-973g
Pre hatching ’ <100g

Guard stage 300-700¢g

Creche stage 700-300g¢

Diet composition (% by calculated original weight):

Euphausia vallentini 32.13

Thysanoessa gregaria 10.34

Other euphausiids 8.87

Krefftichthys anderssoni  23.69

Electrona carlsbergi 9.64

Other myctophids 7.87 (Protomyctophum and
Gymnoscopelus spp)

Other fish 4.47 (M. prionosa, P. magellanica)

Cephalopods 2.95 (Martialia hyadesi, Moroteuthis sp)

Seasonal variation:

E. vallentini dominant Oct-Nov and Feb

T. gregaria most common Dec-Jan

K. anderssoni dominant late Nov-early Dec
common Dec and Feb

E. carlsbergi most common Dec
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Prey size (mean length, length range and weight £SD):

E. vallentini overall 15.6 mm+4.7, smallest in Nov
T. gregaria 13.3£3.8 mm

K. anderssoni 25.1 (13.9-31.8 mm) 2.1+0.8¢g
E. carlsbergi 23.6 (16.2-44.8 mm) 1.62+1.7¢
Moroteuthis spp. 30.5+47.4¢
M. hyadesi 51.6+54.3¢g

Location: Heard Island (53°01'S: 73°23'E)

Time: 15 December 1986 to 7 January 1987

Source of material: Total of 66 stomach samples obtained by repeated water offloading
until empty

Reference: Klages, Gales and Pemberton (in preparation)

Mean weight of all food: Calculated weight of original contents before digestion of the 48
contents containing food.

mean wt 95.5+65.4g
Diet composition (% by calculated original weight):

Fish 23.2
Crustacea 76.8

(composition by % frequency of occurrence and size distribution (mm):

%F size range

K. anderssoni 75.0 15-70
Protomyctophum bolini 8.33

E. carlsbergi 6.25

Champsocephalus gunnari 27.08 100-200
Fish larvae 10.4

E. vallentini 64.58 11-25
Thysanoessa macrura 87.5 9-23
Parathemisto gaudichaudi 27 .1

Squid 8.33

2.5 Rockhopper Penguin

Location: Macquarie Island (54°30'S: 158°57'E)

Time: November 1984 to February 1985 and October 1985

Source of material: 8 stomach samples per week obtained by repeated water offloading
until empty

Reference: Hindell (1988c) .

Mean weight of all food: Calculated weight of original contents before digestion

(mean +SD)
Overall 1979+147
Prehatch <100g
Guard 100-320
Creche 200-300g
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Diet composition (% by calculated original weight):

Euphausia vallentini 62.3
Other euphausiids 6.8
Krefftichthys anderssoni 16.0
Other myctophids 7.1
Other fish 55
Cephalopods 1.7

seasonal variation:

E. vallentini Low early Dec, peak early Jan, partial
decline to mid Feb then + steady

Other euphausiids Only common after mid Jan

K. anderssoni Very variable, most common mid Dec
and Feb

Other myctophids More important than inshore fish

Other fish Minor amounts Jan

Prey size (mean length and weight +SD):

E. vallentini 18.1£5.0 mm, 0.05+0.01g (largest in Jan-Feb)
T. gregaria 13.5£3.1 mm, 0.05x0.01¢g

K. anderssoni 54.5+20.5 mm, 3.42+2.98¢g

E. carlsbergi 53.0£5.9 mm, 2.17+0.78¢g

Moroteuthis spp 15.661+8.61g

M. hyadesi 60.77+£39.04¢

Location: Heard island (53°01'S: 73°23'E)

Time: 15 December 1986 to 7 January 1987

Source of material: Total of 58 stomach samples obtained by repeated water offloading
until empty

Reference: Klages, Gales and Pemberton (in preparation)

Mean weight of all food (calculated weight of original contents before digestion):
26 stomach contents - mean wt 42.5+17.4¢g

Diet composition (% by calculated original weight):
Crustacea 9

0.
Fish 8.
Squid 1.

NO o
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(% frequency of occurrence (F%) and size distribution (mm)):

%F size range
Krefftichthys anderssoni 46.2 30-80
Protomyctophum bolini 3.9
Notothenia cyanobrancha 3.9
Fish larvae 11.5
Euphausia vallentini 92.3 15-26
Thysanoessa macrura 80.8 9-29
Parathemisto gaudichaudi 23.1
Squid 23.1

2.6  Gentoo Penguins

Location: Macquarie Island (54°30'S: 158°57'E), Bauer Bay

Time: April to November 1985

Source of material: 12 stomach samples obtained per month by repeated water
offloading until empty.

Reference: Hindell (in press)

Mean weight of all food (calculated weight of original contents before digestion):

Overall 240.3g+188.9¢
Apr-Jun <200g
Jun-Nov ca. 350g regardless of breeding stage

Diet composition (% by calculated original weight) and seasonal variation (periods of
dominance in diet underlined):

Krefftichthys anderssoni 15.1 May-June, Sept, Oct-Nov
Electrona carlsbergi 27.5 Apr an I
Gymnoscopelus sp 15.7  Nov (Apr,Aug)
Paranotothenia magellanica 18.4 Aug

Prey size (mean length and weight £SD):

K. anderssoni 37.5x15.2 mm, 1.3%1.9¢

E.. carisbergi 45.9+x11.6 mm, 1.7+2.4¢g
Gymnoscopelus sp 88.2+33.4 mm, 6.718.4g

P. magellanica 84.8+50.6 mm, 23.81+27.9¢
Moroteuthis spp 27.9+88.8¢g
Martialia hyadesi 229.3+117.0¢g
Comments:

K. anderssoni small (<1g) Apr-July, and larger (2-3g) Aug-Nov.
E. carlsbergi increased from 1g to 11g July-Oct.
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2.7 Cape Petrel

Location: Vicinity Davis Station (68°30'S: 77°50'E), Bluff Island and Rauer Islands
Time: 26 January to 20 February 1984

Source of material: Vomit samples (63 from Bluff, 10 from Rauers)
Reference: Green (1986a)

Diet composition (% by weight):

Fish 23.4
Euphausiids 75.9  Frequency of occurrence:
E. superba 60.7%
E. crystallorophias 7.1%
Others 0.7

Location: Vicinity Davis Station (68°30'S: 77°50'E), Rauer Islands

Time: 16 January to 12 February 1988

Source of material: About 10 stomach samples per week by repeated water offloading
until empty

Reference: Arnould and Whitehead (in preparation)

Mean weight of all food: 8.3£3.55¢g no significant variation during study period

Diet composition (% by weight):

Pleuragramma antarcticum 13.8
Euphausia superba 85.5
Cephalopods 0.5
Others 0.2

P. antarcticum comprised 50% of the diet in the first week after chick hatch, but
declined to 10% by the 4th week and never subsequently exceeded this proportion.

Prey size:
P. antarcticum 144.5+12.1 mm
E. superba 46.614.3 mm

2.8 Antarctic Petrel

Location: Prydz Bay (67°31'S: 74°39'E)

Time: 16 December 1982

Source of material: Stomach contents of 17 birds shot at sea
Reference: Montague (1984)

Mean weight of all food: 31g, range 2-72¢g

Diet composition (% frequency of occurrence):

Pleuragramma antarcticum " 6
Euphausia superba 100

Cephalopods 18
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E. superba were 100% of contents in all but one stomach, and the mean number per
stomach was 42, range 1-117. Two specimens of P. antarcticum were found in one
stomach, constituting 95% of the contents.

Prey size:
E. superba 48 mm, range 41-55 mm
P. antarcticum 160 mm

Location: Vicinity Davis Station (68°30'S: 77°50'E), Rauer Islands
Time: 16 January to 12 February 1988

Source of material: About 10 stomach samples per week by repeated water offloading
until empty

Reference: Arnould and Whitehead (in preparation)

Mean weight of all food: 49.3+37.5g no significant variation during study period

Diet composition (% by weight):

Pleuragramma antarcticum 77.5

Euphausia superba 22.3
Cephalopods 0
Others 0.2

Generally no significant differences with time, but P. anfarcticum tended to increase
slightly through the study period, with a consequent slight decrease in E. superba.

Prey size:
P. antarcticum 125.4+35.2 mm
E. superba 46.6x4.1 mm

2.9 Antarctic Fulmar

Location: Vicinity Davis Station (68°30'S: 77°50'E), Rauer Islands

Time: 16 January to 12 February 1988

Source of material: About 10 stomach samples per week by repeated water offloading
until empty.

Reference: Arnould and Whitehead (in preparation)

Mean weight of all food: 72.7+£32.35¢g no significant variation during study period

Diet compositioh (% by weight):

Pleuragramma antarcticum 63.2

Euphausia superba 36.2
Cephalopods 0.4
Others 0.2

P. antarcticum decreased from >80% in week 2 to about 55% by week 5 after chick
hatch. E. superba increased from about 15% to about 45% in the same period.
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Prey size:

P. antarcticum 142.1£33.4 mm
E. superba 47.0+3.8 mm

2.10 Weddell Seal

Location: Sea ice off Davis Station (68°30'S: 77°0'E), Mawson, and McMurdo Stations

Time: 1983 to 1984

Source of material: Stomachs (Mawson 5, McMurdo 20), vomits (Mawson 2, Davis 14)
and faeces (unknown age Mawson 18 1984, Davis 150 1983 and Jan 84) and known
age Jan 84-Jan 85 from near shore (423) and offshore (422).

Reference: Green and Burton (1987)

Diet composition (% frequency of occurrence for faeces, % by weight for vomit):

vomit faeces

(1984) (1-4/84) (5/84-1/85)

Fish 77.1 69.4 58.2 73.5
Prawns 20.6 54.5 69.8 49.4
Cephalopods 2.0 10.5 6.8 11.0
Amphipods 16.5 15.9 16.6
Isopods 18.7 20.6 18.7
Other crusts 11.5 18.0 22.3
Others 0.6

During January-April prawns (69.8%) were more common than fish (58.2%) when
the inshore areas were ice free, then fish were more common (73.5%) than prawns
(49.4%) until January 1985 when sea ice was present. Crustaceans were Chorismus
antarcticus and Notocrangon antarcticus in approximately a 3:1 ratio.

Fish were P. antarcticum and a range of benthic nototheniids. The latter dominated in
faeces from the inner zone, but in the outer zone both types fluctuated.

Prey size: Average carapace length of Chorismus was steady through year at 13.3t1.4
mm, but longer (14.2£1.9 mm) in the outer zone than in the inner (13.1+1.2
mm): Notocrangon carapace length was 14.1+1.7 mm. The length of P. antarcticum
was similar in faeces from the inner and outer zones (146.9+11.8 and 145.1+13.4
mm respectively) and there was little difference between sites although Mawson fish
were smaller (116+23.3 mm).

2.11 Leopard Seals

Location: Sea ice off Davis Station (68°30'S: 77°50'E)
Time: August o October 1984

Source of material: Total of 15 faeces

Reference: Green and Williams (1986)
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Diet composition (% frequency of occurrence):

Pleuragramma antarcticum 73.3
Trematomus sp 20.0
Decapods 6.7
Amphipods 20.0
Unid. crustaceans 13.3

P. antarcticum length range was 88-175 mm. After October, Adelie penguin remains
were common in faeces. No krill were observed - the most common crustacean was
gammarid amphipods.

3. DISCUSSION

It is not the intention of this paper to discuss the above results in detail, as this is a
task already accomplished in the individual publications. The aim of this paper is rather to
bring to CCAMLR's attention the large body of data already obtained on vertebrate predator
diets and to summarise briefly the important conclusions relevant to ecosystem monitoring.

3.1 Prydz Bay Area

Most predator species have a rather low dependence on E. superba for food, and in
many cases on euphausiids in general. Conversely fish, and in particular Pleuragramma
antarcticum, are important in most diets. This is summarised Table 1.

Thus utilising any of these species to monitor the state of E. superba populations
would be unreliable. Indeed in the Adelie penguin, breeding success is inversely correlated
with the amount of E. superba in the diet, except in the disastrous 1985/6 season when all
the usual diet components had low occurrences, as shown in Table 2.

Table 2 also shows the extent to which prey switching can occur in Adelie penguins,
with high levels of P. antarcticum and E. crystallorophias alternating with dominance of the
diet by E. superba. Whitehead et al. (in press) discuss fully the possible causes for reduced
breeding success and diet changes, and for the Adelie penguin suggest that the extent of sea ice
is important. In "bad" years, extensive sea ice forces the penguins to forage further away
from the breeding colonies, thus lengthening the intervals between chick feeding and hence
the amount of food the chick receives. Much of this inter annual variation may, however, be
due to more general oceanographic conditions, as in the 1985/6 season the petrel species,
which have much easier access to foraging grounds and which feed much more heavily on
other organisms such as fish (eg. Antarctic Fulmar), also had very low reproductive
success. Although none of the species studied (with the possible exception of the Cape
Petrel) seems to be a reliable indicator of the state of local E. superba stocks because of
prey switching and/or low dietary importance, such studies are valuable to indicate the
underlying variability of the ecosystem.

Almost all the diet studies show that the predators are feeding exclusively on the
continental shelf, because all the major diet components (E. crystallorophias,
P. antarcticum and amphipods) are exclusively shelf species. Although E. superba occurs
both on and off the shelf, it is likely that most have been taken near the shelf margin, where
they are usually abundant. Typically off-shelf species, such as myctophid fish, almost never
occur. There seems little partitioning by size within a prey species. All predators studied
take adult E. superba (36-48 mm length) and sub-adult P. antarcticum, between 90 and
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160 mm SL, with Emperor penguins taking generally smaller fish than Adelie penguins or
petrels! Some rather surprising food items were the high proportion of decapods (especially
near shore) in the Weddell seal diet, and the dependence on amphipods by Adelie penguins
before laying.

Most diet work to date has been done in the South Atlantic region, from South Georgia
to the Antarctic Peninsula and Weddell Sea. The Prydz Bay work summarised here shows
consistent differences in diets of vertebrate predators from those in the South Atlantic
sector. Chief among these is the virtual absence of cephalopods in diets of all species, and the
much lower dependence on E. superba, with other euphausiids and P. antarcticum replacing
it. Results from Adelie Land and McMurdo tend to resemble those from Prydz Bay, which
underlines the importance of assessing ecological relationships from a series of widely
spaced localities. In East Antarctic coastal sites at least, it is also important to study the
ecology of the other major prey species such as E. crystallorophias and P. antarcticum.

3.2 Sub-Antarctic Islands

The diets of the four species of penguins at Heard and Macquarie Islands again stresses
the differences between areas. Macaroni and Gentoo penguins feed largely on E. superba, and
King penguins on cephalopods in the South Atlantic sector, whereas at Macquarie and Heard
Islands Royal/Macaroni penguins take other euphausiids (E. vallentini and T. gregaria) and
fish, and King and Gentoo penguins feed almost entirely on fish. Penguin diets at these
islands generally resemble those at Marion Island, but a feature of the diets, especially at
Macquarie Island is the dominance of myctophid fish, probably reflecting the very narrow
shelf area and proximity to deep water feeding grounds.
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Table 1:  Summary of mean % composition by weight of euphausiids and fish from all

sources.

E. superba E. crystallorophias Fish
Adelie Penguin® 35.1 33.8 23.7
Emperor Penguin <1 96.7
Cape petrel 80.7 (nearly all E. superba) 18.6
Antarctic petrel 22.3 77.5
Antarctic fulmar 36.2 63.2
Weddell Seal 77 1

*Post hatch period only

Table 2:  Annual variability in diet during posthatch period and breeding success* of Adelie
penguins (by split year).

81/82 82/83 83/84 84/85 85/86 86/87 87/88

Overall weight(g) 450 141 202 114 200 400 450
E. crystallorophias (Y%owt) 44 42 18 13 25 39 55
E. superba (Yowt) 24 25 77 66 5 29 20
Fish (%wt) 28 32 5 20 24 32 25
Amphipods(%wt) 4 1 0.1 0.5 46 0 0
Chicks hatched in '

reference colonies 502 692 398 395 240 600 630

*Data from Whitehead et al. (in press)
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Tableau 1

Tableau 2

Tabanua 1

Tab6mua 2

Tabla 1

Tabla 2

Légendes des tableaux

Résumé du pourcentage moyen de composition par poids des euphausiaceés et
des poissons de toutes les origines.

Variabilité annuelle du régime alimentaire pendant la période suivant
I'éclosion, et réussite de la reproduction des manchots Adélie (par année
fractionnée).
3aroJioBKY kK Tabannam

CBojaxa cpeJJHEro NMPOLUEHTHOr0 COCTaBa aHTAPKTHUECKOI'O KPUJIA U
pbIGbl MO BeCYy Ha OCHOBAaHMH JAaHHBIX, NMOJYUEHHBIX M3 BCEX
UCTOUYHHUKOB.

'opoBasi U3BMEHUYMBOMTD B JUETE B T€YEHHE NOCTHIHKYOALIHOHHOT O
nepyvoa ¥ penpoOAYKTHUBHLIA yCreX NUHIBUHOB A J1€JIH.

Encabezamientos de las Tablas

Resumen de la composicién media % por peso de eufausidos y peces de todos
los origenes.

Variabilidad anual en la dieta durante el periodo posterior a la incubacién y

~éxito de reproduccién de los pingiiinos Adelia (por afio dividido).
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