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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. 

Resume 

En 1987/88 une etude multidisciplinaire dans la mer de Scotia et des 
eaux voisines ainsi que des operations regulieres de chalutage, a I'aide 
d'un chalut de type Isaacs-Kidd, furent effectuees. Les eaux au large 
de la Georgie du Sud en particulier furent prospectees a deux 
reprises. Les activites de recherche font partie du programme 
poursuivi dans les zones designees pour la surveillance par la 
CCAMLR du secteur atlantique de I'ocean Austral. Pendant la saison 
d'observation, la derive zonale des eaux du courant circumpolaire 
antarctique et de la seconde zone frontale s'amplifia, provoquant la 
derive du krill vers I'est. Des concentrations de krill furent 
observees au sud-est de la Georgie du SUd. Des crustaces 
relativement petits, d'une taille inferieure a 35 mm, y 
predominaient. Dans la partie est de la mer de Scotia, une abondance 
plus elevee de production primaire fut observee. L'analyse des 
donnees sur le phytoplancton, le zooplancton et le krill (parametres 
biologiques) est maintenant en cours. 

Pe310Me 

B 1987/88 r. B Mope CKOTM.H M npMJIer a IOIIJ; M X BO,l{ ax 
npOBO,l{MJIaCb MHorOOTpaCJIeBa.H CbeMKa,conpOBo)K,l{aBma.HC.H 
peryJI.HpHhIMM TpaJIeHM.HMM C nOMOIIJ;hlO TpaJIa A:A3aKca-KM,l{,l{a. 
CbeMKa B 3TO:A aKBaTopMM, B qaCTHOCTM B BO,l{aX BOKpyr 
IO)l(HO:A reprMM, npOBO,l{MJIaCb ,l{Ba)l(,l{hI. 3Ta HayqHO

MCCJIe,l{OBaTeJIbCKa.H .lle.HTeJIbHOCTb .HBJI.HeTC.H qaCTblO 
nporpaMMhI pa60T, npOBO,l{MMo:A B aTJIaHTMqeCKOM ceKTope 
IO)l(HOrO OKeaHa Ha BhI,l{eJIeHHhIX AHTKOMOM yqaCTKaX 

215 



216 

MOHHTopHHra. 3a nepHO.ll npOBe.lleHH.H HaOJIIO.lleHHH 
30HaJIbHOe nepeMemeHHe BO.ll AHTapKTHqeCKOrO 
QHpKYMnOJI.HpHOrO TeqeHH.H H BTOPOH $pOHTaJIbHOH 30HbI 
YCHJIHJIOCb, qTO BbI3BaJIO nepeMemeHHe KPHJI.H K BOCTOKY. 

KOHQeHTpaQHH KPHJI.H HaOJIIO.llaJIHCb B BO.llaX K IOrO-BOCTOKY OT 
IO)I(HOH reOprHH. 3.lleCb .llOMHHHpOBaJIH OTHOCHTeJIbHO 
HeOOJIbllIHe paqKH pa3MepOM .llO 35 MM. B BOCTOqHOH qaCTH 
MOp.H CKOTH.H ObIJI OTMeqeH nOBblmeHHbIH ypOBeHb nepBHqHOH 

np0.llYKQHH. AHaJIH3 .llaHHbIX no $HTOnJIaHKTOHY, 
300nJIaHKTOHY H KPHJIIO (OHOJIOrHqeCKHe napaMeTpbI) 
npO.llOJI)I(aeTC.H. 

Resumen 

En 1987/88 se realizo una prospecclon multidisciplinaria del mar 
de Scotia y aguas adyacentes, acompafiada de arrastres periodicos con 
el arrastre Isaacs-Kidd. En particular se prospeccionaron dos veces 
las aguas a la altura de Georgia del Sur. Las actividades de 
investigacion forman parte del programa que se esta realizando en 
aquellas zonas que fueron identificadas para seguimiento por la 
CCAMLR, en el sector atlantico del oceano Austral. Durante la 
temporada de observacion, 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. Alii predominaban crustaceos relativamente pequefios de un 
tamafio menor de 35 mm. AI este del mar de Scotia se registro una 
mayor abundancia de la produccion primaria. Actualmente se esta 
realizando el analisis de datos sobre fitoplancton, zooplancton y krill 
(parametros biologicos). 



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 ~ 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/m2/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 0 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: 
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Network of survey stations (30 March-9 April 1988) off South Georgia. 



Figure 3: 
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Geostrophic circulation on the surface in relation to 1 000 decibar (20 January-9 March 1988). 
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Figure 5: 
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Distribution of primary production (mg C/m-2/d-1) in the photosynthetic layer. 
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Distribution of Euphausia superba (g/1 000 m-3 ) in the layer of 0-100 m (20 January-9 March 1988). 



Figure 7: 
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Distribution of crustaceans of 29-36 mm long presented as percentage to the catch size (suNey data). 
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Krill concentrations off South Shetland Islands (a) and South Orkney Islands 
(b) - March 1988. 



Figure 9: 
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Distribution of Euphausia superba off South Georgia (g/m 2) from 30 March 
to 9 April 1988. 
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Legendes des figures 

Reseau des stations de recherche (20 janvier - 9 mars 1988) 
Cle: - Seconde zone frontale; 
M8, M9, Z3, Z9 - points de controle pour I'estimation du courant aerien 
meridional et zonal. 

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

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

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

Repartition de production primaire (mg C/m2 /jour) dans la couche 
photosynth8tique. 

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

Repartition des crustaces de 29-36 mm de long en pourcentage de la peche 
(donnees d'etude). 

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

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

TIO,l{rmCI1 K pl1cYHKaM 

CeTb oKeaHorpaqll1l.1eCKI1X CTaH~I1:H: no coopy npoo (20 .smBap.Sl -
9MapTa 1988 r.) 
0003Hal.leHl1e: - BTOpa.SllPPOHTaJIbHa.Sl 30Ha; 
M8, M9, Z3, Z9 - KOHTPOJIbHble TOl.lKI1 ,aJI.SI OI..(eHKI1 
Mepl1,a110HaJIbHOrO 11 30HaJIbHOrO nepeMem;eHI1.S1 B03,ayxa. 

CeTb oKeaHOrpalPl1l.1eCKI1X CTaH~l1fl no coopy npoo (30 MapTa -
9anpeJI.SI 1988 r.) OKOJIO IQ)I(HO:H: reoprl1l1. 

reOCTpolPl1l.1eCKa.Sl ~I1PKyJI.SI~I1.S1 Ha nOBepXHOCTI1 no OTHOIIIeHI1IO K 
1 000 ,ae~l1oap (20 .SIHBap.Sl - 9 MapTa 1988 r.) 

Pacnpe,aeJIeHl1e XJIOpolPl1JIJIa A (Mr 1M2) B IPOTl1l.1eCKOM CJIoe. 

Pacnpe,aeJIeHl1e nepBl1l.1HOfl npo,ayK~1111 (Mr C/M 2 /cYTKI1) B 
IPOTOCI1HTeTl1l.1eCKOM CJIoe. 

P acnpe,aeJIeHl1e Euphausia superba (r 11000 M2) B CJIoe 0-100 M 
(20.SlHBap.Sl - 9 MapTa 1988 r.) 

Pacnpe,l{eJIeHl1e pal.lKOB ,l{JII1HO:H: 29-36 MM, B npo~eHTHOM 
OTHOIIIeHl111 K YJIOBY (,aaHHble CbeMKI1) 



PI1CYHOK 8 

PI1CYHOK 9 

Figura 1 

Figura 2 

Figura 3 

Figura 4 

Figura 5 

Figura 6 

Figura 7 

Figura 8 

Figura 9 

KOHI~eHTpalll1l1 KPI1J1.S1 B pa:AoHe IO)I(HbIX IlleT JIaH,acKI1X OCTPOBOB (a) 
11 IO)I(HbIX 0pKHe:AcKI1X OCTPOBOB (b) - MapT 1988 r. 

Pacnpe,aeJIeHl1e Euphausia superba BOKpyr IO)I(HO:A reoprl1l1 (r 1M2) C 
30MapTa no 9 anpeJI$l 1988 r. 

Leyenda de la Figura 

Red de estaciones de prospecci6n (20 de enero - 9 de marzo de 1988) 
Clave: - Segunda zona frontal; 
M8, M9, 23, 29 - puntos de control para la estimaci6n del movimiento 
meridional y zonal del aire. 

Red de estaciones de prospecci6n (30 de marzo - 9 de abril de 1988) a la 
altura de Georgia del Sur. 

Circulaci6n geostr6fica en la superficie en relaci6n a 1 000 decibares (20 
de enero - 9 de marzo de 1988). 

Distribuci6n de la clorofila A (mg/m2 ) en la capa f6tica. 

Distribuci6n de la producci6n primaria (mg c/m2 Id) en la capa 
fotosintetica. 

Distribuci6n de Euphausia superba (g/1000m 3 ) en la capa de 0-100m, 
20 de enero - 9 de marzo de 1988. 

Distribuci6n de los crustaceos de 29-36 mm de longitud en el porcentaje de 
la captura (datos de prospecci6n). 

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

Distribuci6n de Euphausia superba a la altura de Georgia del Sur (g/m2) 
del 30 de marzo al 9 de abril de 1988. 
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