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Abstract 

The preiiminary results of hydroacoustic investigations 
conducted aboard the Polish vessel "Professor Siedlecki" 
(8,XII.1983 - 8.I.1984) are presented. In the first leg 
of the cruise (8-20.XII.1983) the area between Joinville 
Is., South Orkney Is., Elephant Is. was covered. The 
second leg covered the area of the Drake Passage and 
Bransfield Strait as a part of participation in SIBEX. 
It was found that total krill stock was much lower than 
during FIBEX (1981), especially in the Bransfield 
Strait. Large concentrations of krill were observed 
only to the north and south-west and south of Elephant 
Is, and to the north of King George Is. 

REPARTITION GEOGRAPHIQUE ET STOCK DE KRILL EUPHAUSIA SUPERBA DANA EN 
DECEMBRE 1983 ET JANVIER 1984 AVANT ET PENDANT LA DEUXIEME EXPERIENCE 
INTERNATIONALE BIOMASS I (SIBEX I) 

Resume . 

Les resultats preliminaires des etudes hydroacoustiques 
effectuees a bord du navire polonais, "Professor 
Siedlecki" du 8 decembre 1983 au 8 janvier 1984 sont 
presentes. Au cours de la premiere etape de 
!'expedition en mer ·du 8 au 20 decembre 1983, les etudes 
ont ete menees dans la zone se t~ouvant entre l'tle 
Joinville, les Orcades du Sud, et I' Ue Elephant. Au 
cours de la deuxieme etape, appelee Deuxieme Experience 
Internationale BIOMASS, les etudes ont ete effectuees 
dans la zone situee entre le Passage de Drake et le 
Detroit de Bransfield. Les resultats de ces etudes ont 
demontre que le stock total de krill etait beaucoup 
moins elev€ qu'en 1981, lors de la Premiere Experience 
Internationale BIOMASS, notamment dans le Detroit de 
Bransfield. Des concentrations importantes de krill ont 
ete observees uniquement au nord et au sud-ouest et au 
sud de l'tle. Elephant ainsi qu'au nord de l'tle du Roi 
George. 
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PACTIPE,nETIEHHE H 3ATIAC~ KPH.JIB BH,uA EUPHAUSIA SUPERBA DANA 
B nEKABPE 1983 r. H B HHBAPE 1984 r., no HBO BPEWI 
BTOPOrO ME)K,UYHAPOnHoro 9KCTIEPHMEHTA BHOMACC I/CHBEKC 1/ 

KpaTKH8 0630P 

B ;i:r,oKyMeHTe npe,ncTaBJJeHbl npe,nBapHTe.m,Hble 
pe3yJlbTaTbl rH,npOaJCyCTHqecJCHX HCCJle,noBaHH8, 
npoBe,neHHblX c 6opTa nonbcKoro cy,nHa "Ilpoqieccop 
Ce,nneUKH 11 c 8/XII/1983 no 8/I/1984 r. Ha nepBOM 
sTane nnaBaHHH (c 8 no 20 ,neKa6pH 1983 r.) 6blJl 
npo8,neH yqacTOK Me>K,D;y o-BOM .n>Ko8HBHJ1Jlb, K~HblMH 
0pKHe8CKHMH o-BaMH H o-BOM 9neq>aHT. BTopo8 STan, 
nonyqHBmH8 Ha3BaHHe BToporo Me>K,D;yHapo,nHoro 
SKCnepHMeHTa BHOMACC, npOBO,D;HJlCH B pa8oHe 
npOJlHBa nPe8JCa H npOJlHBa BpaHCq>HJl,D;a. Db1Jl0 
o6Hapy*eHo, qTo o6!IlHe 3anacbl KPHJJH 6b1JlH HaMHoro 
HH*e, qeM BO BpeMH IlepBoro Me>K,D;yHapo,nHoro 
SKCnepHMeHTa BHOMACC (1981 r.), oco6eHHO B 
npOJlHBe BpaHCq>HJl,D;a. BOJlblI!He CKOnneHHH KPHJlH 
Ha6mJ,naJJHCb TOJlbKO ceBepy, K 1<Jro-3ana,ny H K 10ry 
OT o-Ba 9neq>aHT HK ceBepy OT o-Ba KoponH reopra. 

DISTRIBUCION Y RESERVA DE KRILL EUPHAUSIA SUPERBA DANA EN DICIEMBRE DE 1983 
Y ENERO DE 1984 ANTES Y DURANTE EL SEGUNDO EXPERIMENTO INTERNACIONAL DE 
BIOMASS I (SIBEX I) 

Resumen 

Presentamos los resultados preliminares de las 
investigaciones hidroacusticas llevadas a cabo a bordo 
de la nave polaco "Profesor Siedlecki" (8.XII.1983 -
8.1.1984). Durante la primera etapa del crucero 
(8-20.XII.1983) se cubrio el area entre la Isla 
Joinville, Islas Orcadas del Sure Isla Elefante. La 
segunda etapa, llamada el Segundo Experimento 
Internacional de BIOMASS, cubrio el area del Pasaje 
Drake y Estrecho de Bransfield. Se descubrio que la 
reserva total de krill era mucho menor que la observada 
durante el Primer Experimento Internacional de BIOMASS 
(1981), especialmente en el Estrecho de Bransfield. Se 
observaron grandes concentraciones de krill unicamente 
al norte, al sudoeste y al sur de la Isla Elefante y al 
norte de la isla King George. 
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Introduction 

The international research programme BIOMASS -(Biological Investigations 

of Marine Antarctic Systems and Stocks) was initiated in 1976, Its 

objectives included comprehensive investigati~ns of the Antarctic marine 

ecosystem, with special emphasis on krill Euphausia superba Dana, Two 

research experiments were made within the framework of the BIOMASS 

programme : FIBEX (the first International BIOMASS Experiment) which took 

place in January-March 1981 with the objective of estimating krill stocks 

in all of the Antarctic (Hampton 1983) and SIBEX I (the Second 

International BIOMASS Experiment), The second experiment took place in two 

subsequent Antarctic summers. The first stage was conducted in 

October 1983-February 1984 in the area of the South Shetland Islands and 

Elephant Island. The Polish vessel "Professor Siedlecki" took part in this 

expedition, The investigations covered not only the area within the 

SIBEX I project but also included the South Orkney Islands, Part of the 

project included hydroacoustic investigations whose main goal was to 

prepare maps of krill distribution and estimate its stocks, The objectives 

were thus the same as those realised. during the FIBEX 81 expedition 

(Kalinowski 1982). 

The aim of this paper is to present the preliminary results of 

hydroacou~tic investigations covering the distribution of . krill in the area 

of Joinville Is., the South-Orkney Is., and Elephant Is. as ~ell as in the 

area covered by the SIBEX project, i.e. Elephant Is., the Drake Pass.age and 

the Bransfield · Strait, 

Materials and Method 

Hydroacoustic investigations were conducted in a 24-hour watch system, 

The following equipment was used 

- Simrad EK-120 (basic) vertical echosounder, 

- Simrad QMMM II analog echo integrator coupled with the EK-120 

echosounder, 

- Simrad EK 38 vertical echosounder _(as auxiliary, for observation of water 

layers outside the range of the EK-120, i.e. below 130 m). 
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Before the investigations, the equipment was calibrated in acoustic and 

electrical units, For the EK-120 echosounder, the following working 

parameters were obtained : 

- frequency f 120,000 Hz, 

- source level SL 219 dB ly-Pa ref. 1 m, 

- voltage response VR 97 ,4 dB // 1 Volt perµ.. Pa, .,, 

,.,,., 
- length of sounding pulse ( = 0.0006 s. 

Echo integration was carried out in a continuous manner in the layer 

between 10 and 130 m. 

The basis for the estimation of krill biomass was the calculation of 

mean value of volume back scattering strength S for each segment of l NM 
V 

of the vessel route. The calculations of S were made on the basis of the 
V 

echo integrator readings. After proper transformations, the following was 

obtained : 

where 

Sv -81.31 + 4.34 ln I 

S - mean volume back scattering strength (dB), 
V 

(1) 

I - echo integrator reading for 1 NM segment mm. Mean abundance 

of krill per unit of surface area (mean biomass density) was calculated 

according to the following dependence : 

where 

6 

6 

2 
= mean biomass density (no. of krill/m) 

Svc mean volume back scattering strength [dB], 

AR • width of integration layer [ml, 

TS = mean target strength of krill [dB]. 

(2) 
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In order to compare these results with thos.e of the FIBEX experiment, 

the following dependence was used for the calculation of TS : 

TS -97.l + 20 log L (3) 

where 

TS target strength of krill [dB], 

L = length of krill [mm). 

Mean surface density of krill biomass 
2 

int/NM was calculated from 

the following formula 

where 

B"' 3.43 • 6 o; 

B • mean surface density of biomass [t/NM2], 

w mean weight of krill [g]. 

(4) 

Mean weight of krill was calculated from dependence (Jazdzewski et 

al. 1978) : 

w 0.0018. L3• 3831 
(5) 

where 

w = mean weight of krill [mg]. 

Marking the calculated values of mean surface density of biomass every 

1 NM along the vessel route, maps of krill distribution in the investigated 

areas were obtained (Figs 1,2,3). The width of the belt equal to 4 NM was 

assumed arbitrarily in order to present biomas_s distribution graphically. 

In places where these belts overlapped, certain areas with different 

densities were obtained. In the area covered by the SIBEX project, the 

grid of echosoundings was regular so it was possible to make an attempt at 

krill estimation. To do this, the whole area was divided into squares 30 

NM x 30 NM (Fig. 4). Mean surface density of biomass was calculated for 

each square on the basis of echosoundings made in these squares. The sum 

of all the results gave the krill biomass in the whole investigated ar~a. 
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All investigations which were carried out may be divided into two main 

parts. The goal of the first was to look for fish concentrations, which in 

advance limited the area of investigations to the shelves of islands (Figs 

1, 2, 3). 

In the area of Joinville Is. (Fig. 1), the vessel conducted 

investigations on 9-11 December, 1983, in the area of South Or~ney Is, 

(Fig. 2) on 12-16 December, 1983, in the area of Elephant Is. (Fig. 3) on 

19-20 December, 1983. A total of 2,000 NM was sounded in this area. Then, 

according to the plan, the SIBEX I part of the expedition was carried out 

(21 December - 9 January, 1984) along preselected transects (Fig, 4). 

These investigations were begun in the Elephant Is. area, continued in the 

Drake Passage and Bransfield Strait, back to Elephant Is. where, after 

three days of catches, the last of the planned transects was made to King 

George Is. A total of about 2,100 NM was covered by echosoundings. 

Results 

When discussing the results of the first leg of the cruise, an 

objection may be made that, because the soundings were limited to shelf 

areas, the picture of krill ditribution obtained does not correspond to the 

actual situation. There is some truth to it but a series of earlier 

publications (e.g. Kalinowski and Witek 1983, Orlowski 1984) points out 

that the basic biomass of krill is found in just such areas. Because the 

methods used were the same, the results discussed here will be compared 

with those obtained earlier during the "Professor Siedlecki's" cruises, 

The vessel took part in five Antarctic expeditions in 1975-1981, during 

which hydroacoustic investigations of krill distribution and stock 

estimates were conducted. 

In the Joinville Is. area, investigations were conducted in January and 

March 1979, when the density of krill often exceeded 100 t/NM2 ; in the 

cruise under discussion such a result was obtained only once, north-east of 

the island (Fig. 1). 
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The "Professor Siedlecki" was in the South Orkney Islands area several 

times ; in March 1977, December, 1978 and January 1979. The area was 

always characterized by surface densities exceeding 1,000 t/ml-. In 1983, 

there was less krill but biomass densities often exceeded 100 t/NM2 which 

was not such a small figure related to the situation in the whole of the 

investigated area (Fig. 2). 

The Elephant Is. area was sounded in each cruise of the "Professor 

Siedlecki", i.e. in 1976, 1977, 1979 and 1981. The area was characterized 

by large krill concentrations, exceeding 1000 t/NM2 • The situation in the 

cruise under discussion was similar (Fig. 3). The area was an exceptional 

one, Biomass density reached 500 t/NM2 and krill concentrations (patches) 

encountered had dimensions exceeding l NM and densities in the order of 
3 several hundred g/m; no similar concentrations were encountered elsewhere. 

It should be noted, however, that when ob.servations were only at the 

assigned SIBEX transect, a different picture of biomass distribution was 

obtained and the values of biomass density . were lower (Fig. 4). 

The investigations carried out within the framework of the 

BIOMASS-SIBEX I venture were part of a multi-stage experiment which is to 

end in 1985. At the same time it was a continuation of the FIBEX 

experiment carried out in 1981. That is why the results of these two 

cruises will be compared. During the FIBEX 81 expedition, large krill 

concentrations in · the Bransfield Strait were estimated at 1.32 million tons 

(Hampton 1983) and at 2.27 million tons according to the method employed on 

the "Professor Siedlecki" (Kalinowski 1982). The stocks in the Drake 

Passage were estimated at 0.06 million tons (Kalinowski 1982). The 

differences between the figures quoted are, among other, a result of the 

different delineation of these two areas. In the Elephant Is. area West 

German scientists estimated the stock at 3.26 million tons (Hampton 1983). 

During the SIBEX I expedition, the situation was diametrically 

different (Fig. 4). No larger concentrations in the Bransfiled Strait and 

Drake Passage were observed ;· only at a transect north of King George Is. 

certain larger concentrations were recorded - at a segment of several 

nautical miles they exceeded 100 t/NM2 • Small concentrations were also 
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present west of Low and Smith Islands. The area of Elephant Is. turned out 

to be richer in krill : concentrations with biomass densities exceeding 100 
2 t/NM were observed north, south and south-west of the island. The results 

obtained served as a basis for krill biomass estimate. In a paper 

forthcoming in Polish Polar Research (Kalinowski, Godlewska, Klusek, 

Matuszak), a figure of 70 thousand was given for the Bransfield Strait and 

122 thousand for the Drake Passage. The calculations were based on mean 

arithmetic biomass density from all the results obtained multiplied by the 

investigated area. The method used in the present paper is different and 

enables also the drawing of biomass distribution in the whole of the 

investigated area. Taking the results from the following squares : 

Ll, Kl, Jl, 11, Hl, Gl, 12, K2, J2, 12, H2, G2, F2, E2, J3, 13, H3, G3, F3, 

E3, D3, C3, 14, H4, G4, F4, E4, D4, C4, GS, ES, DS, D6, C6, B7, A7, as 

belonging to the Drake Passage, the biomass was esimated at 100,S6S tons. 

The remaining squares were assumed as belonging to the Bransfield Strait -

the stocks there were estimated at 1S7,09S tons. However, if we separate 

squares L2, K2, J3, K3, L3, J4, K4, L4 from the Bransfield Strait and Drake 

Passage as belonging to the Elephant Is. area then 120,281 tons should be 

subtracted from the total figure. As regards the results obtained during 

the FIBEX cruise, it should be noted that the figures obtained are smaller 

by one order of magnitude. Instead of concluding, let me quote a 

statement by a Chilean scientist, Mr Oscar Guzman, contained in the 

protocol from the Acoustic Working Party Meeting, Hamburg 1984 : "during 

Sibex I the distribution of krill in the West Atlantic sector was 

distinctly anomalous, with krill density in the Bransfield Strait area 

being abnormally low". 



- 433 -

References 

1. ANON., 1984. Report of Acoustic Working Party Meeting to prepare for 

Post-FIBEX Acoustic Workshop, 1984. 2 to 6 April, 1984, 

Fachbereich Informatik University of Hamburg, Hamburg. 

2. HAMPTON J., 1983. Preliminary Report on the FIBEX Acoustic Work to 

estimate the abundance of Euphausia Superba. National Institute 

of Polar Research, Tokyo, July 1983, 165 - 175. 

3. JAZDZEWSKI K., DZIK J., POREBSKI J., RAKUSA SUSZCZEWSKI S., WITEK Z., 

WOLNOMIEJSKI N., 1978. Biological and populational studies on 

krill near South Shetland Islands, Scotia Sea and South Georgia in 

summer 1976. Pol.Arch. Hydrobiol. 25/3/. 607 - 631. 

4. KALINOWSKI J., 1982. Distribution and stocks of krill in the Drake 

Passage and the Bransfield Strait, during the BIOMASS-FIBEX 

expedition 1981. Pol. Polar Res 3,3-4, 243 - 251. 

5. KALINOWSKI J., WITEK z., 1983_. Elementy biologii, formy grupowego 

wyst~powania i zasoby antarktycznego kryla Euphalisia superba Dana 

(Crustacea). Phd dissertation Sea Fisheries Institute, Gdynia 207 

P• 

6. ORLOWSKI A., 1984. Relationship between the distribution of Antarctic 

krill stocks and the depth of the sea bottom presented on the 

basic hydroacoustic data from the cruise of r.v. Professor 

Siedlecki in 1981 (FIBEX). Biuletyn MIR, 5-6. 



-<t 
O"l 
-<t 

JO' 58° )0' 

Biomass dens'ity 

~~ 

~ 

0 - 0.1 

0:1 - 10 

10 - 100 

100 - 500 

57° )0' 56° )0' 55° )0' 54° 30' 53° 

Fig .1. Dis! ibution of krill in the 
reg' n of Joinville I. on 
Dec ber 9 - 11, 1983 



~:c.1 ·:r::i= 

47° 30 46 ° 

Biomass 

0 - 0.1 

1·:::::d o., - 10 

WIIIIA ,o - 100 

~ 100 -500 

- 435 -

45° 

~ 
~Laurie 

Fig. 2 Distribution of rill in the region of South Orkney I. on 
December 12 - 1 1983 



~ 
~ 

Biomass density (t/nMi) 

=•• 
0 - 0.1 

0.1 - 10 

10 -100 

100 - 500 

- 436 -

55° 

~

7

~~tltI;,:i,;)i" 

V -.. , 

GIBBS I. 

($c:~~ 

. 

;;;;;c,;·~ 

30' 

30' 

m--------- -+----------------!-------------W 62° 
Fig. 3 Distri ution of krill in the region of Elephant . on 

Decemb r 19 - 21, 1983 



65° 1 64° \ 63° 162° 1 61° -1 60° 159° 158° ~TT6 

A I B I C I D I E I F I ~ --H- • • I I I J I .. ~ . . bxw»n 30' 

2 11 I t:~ I ~--0 I . l . ·> : .'. . . _ 
<~~::r~~~-_: .. ~ ;~"'~ 1.- . .. -~ .. -~ - . ·L~ 610 

3 11 I l\: _·_·_-_·~-,-.·_- _- I l ,~\\\~ . 

···1···· ·1 I I ~ ~--· J t J~ " • • • • • • • • .' • : ;• """" . . . , 30 I 
I I \ . v • • 1- - ~\\\\\\\\\\\ I ..... ~~ lt:,.NQi;~\\%,,t,::\.:~\\\\\\\\ 

I \ - ., I !..\\\.'\\\.\\ \. \\\! I - "' 

4 11 . ' . '" . . . . . . . . = · -/ ' . . . . .. ._,. . . . . . . -· 1 . • • . . . . . . . . . • . . . ' ,',· ••. . ,· • • .• . . • •• ' • • • w 
b ••• ••••••• •• • .. . . , · • . ; · __ ;_ ;, ·, ·. · . • , : . · . • · •• ·· ~. • •••• • • ..._, 

5 ~ f • • -=l "'• A' -:- ' • . :< •. ~. '•· .·' •· .•• '. . • '- .· .. ·- . l • . • . . • • . • • • • . . --~ I -.. • . ' ' ~ . . ' ' .. ' . . . .. . . 
I I - . . • • • • . •• • • .,. /') _V ~ • ' '. • . • . ' . • . ' • ' . . . . ·-· • ' .. • 

It I .. , .. .. ., I r . . . . . . . 30 

6 • _, .. * • "' 

- . . - · 1 , . . . ! . . . . · 1 I 
--·@·-··--·· _·_· _. . ~ ... . ·. . /- 63° 

7 

30 1 

8 .· .... . · 1' _· ..... . 

. . . . . . ... . 
. . .. . . .. . 

9 

Distribution of krill biomass 
, r'.l survey area . during ~IBEX 

I
, Viiomass density (t/nM) 

D -0-01 
--i.--...... ~ ---............ --....... I 1:-:-:10. I- I 0 

., I ~ 10-20 . I .,..,· / ~ 20-30 

~ \ ,;>/'_,·;;#;--: m) 60-70 

Fig. 4 



Figure 1. 

Figure 2. 

Figure 3. 

Figure 4. 

Figure 1. 

Figure 2. 

Figure 3. 

Figure 4. 

- 438 -

Distribution of krill in the region of Joinville I. on December 
9 - 11, 1983. 

Distribution of krill in the region of South Orkney Is. on December 
12 - 16, 1983. 

Distribution of krill in the region of Elephant I. on December 
19 - 21, 1983. 

Distribution of krill biomass(during SIBEX). 

Repartition geographique du krill dans la region de l'Ile Joinville 
du 9 au 11 decembre 1983. 

Repartition geographique du krill dans la region des Iles Orcades 
du Sud du 12 au 16 decembre 1983. 

Repartition geographique du krill dans la region de l'Ile Elephant, 
du 19 au 21 decembre 1983. 

Repartition geographique de la biomasse du krill (au cours de 
l'experience SIBEX). 

PHc. 1. Pacnpe,IJ;eJleHHe KpHJlH B pa:AoHe o-Ba .r:{)KO:AHBHJlJl Ha ·· 9-t1 ,IJ;e
Ka6p.R: 1983 r. 

PHC. 2. Pacnpe.IJ;eJleHHe KpHJlH B pa:AoHe [())KH~X OpKHe:ACKHX o-BOB Ha 
12-16 .IJ;eKa6pn 1983 r. 

PHc. 3. Pacnpe.IJ;eJleHHe KpHnH B pa:Aotte o-Ba 3ne~aHT Ha 19-21 ,IJ;eKa6-
pn 1983 r. 

PHC. 4. Pacnpe,IJ;eJleHHe 6HOMacc~ KPHJIH (BO BpeMH npoBe,IJ;eHHH 
CHBEKC). 

Ilustraci6n 1. 

Ilustraci6n 2. 

Ilustraci6n 3. 

Ilustraci6n 4. 

Distribuci6n del krill en la regi6n de la Isla Joinville 
del 9 al 11 de diciembre de 1983. 

Distribuci6n del krill en la regi6n de las Islas Orcadas 
del Sur del 12 al 16 de diciembre de 1983. 

Distribuci6n del krill en la regi6n de la Isla Elefante 
del 19 al 21 de diciembre de 1983. 

Distribuci6n de la Biomasa de krill (durante SIBEX). 




