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On the geag:-aphical distribution of Euphausia superba, NAGANOBU and HIRANO 

( 1982) made a fresh development after the report by MARR ( 1962). The basic concept 

is that accumulation of £. superba by the flow is an essential factor in the geographical 

distribution, because of its poor swimming ability (VoRONINA, 1974; NAsu, 1979; MASLEN­

NIKOV and SoLIANKIN, 1980; LUBIMOVA et al., 1980; AMOS, 1984). In fact, when we 
compare the distribution of E. superba and the north-south gradient of geostrophic 

flow velocity in the Indian Ocean sector, the high distribution density of E. superba 

coincides with the areas where the water flows slowly (Fig. I). 

However, as can be seen from Fig. 2, living organisms which see:11 to have poorer 

swimming ability than £. suprrba can be found in relatively rapidly flowing offshore 

areas. If E. superba is accumulated because of the flow, other species also s'.10uld be 

accumulated in areas where the density of£. superba is high, and a variety of those 

species should all exist together. However, the observed facts do not necessarily sup­

port this hypothesis. Although high density areas of £. superba and slow flowing areas 

are overlapping, it is hard to prove that the flow itself determines the distribution of 

E. superba. 

When considering the factors influencing geographical distributi0n of marine 

organisms, one should not consider only the relation between the distribution and the 

oceanic structure, but it is also essential to consider the history of the living organisms 

themselves-or how that species has come to occupy its present ge�graphical distribution. 

The structure of the geographical distribution of species closely related to £. superba, as 

seen in Fig. 3, is considered to be the result of adaptive radiation. The;efore, in the 

scale of geographical distribution, the distribution area of £. superba should not be 

considered simply as the result of mechanical accumulation due to the flow, but the 

condition in which species adjusts itself to the habitat must be taken into account. 

References 

AMOS, A. F. (1984): Distribution of krill (Euphausia superba) and the hydrography of the Southern 
Ocean; Large-scale processes. J. Crust. Biol., 4 (Spec. No. 1), 306-329. 

JOHN, D. D. (1936): The southern species of the genus Euphausia. Discovery Rep., 14, 193-324. 
LuBIMOVA, T. G., MAKAROV, R. R., MASLENNIKOV, V. V., SHEvTsov, V. V. and SHuST, K. V. (1980): 

Results of Soviet research into assessment of stocks, ecology and the role of krill in the 
Antarctic ecosystem. Translation of a report published in Russian, 87 p. 

191 



192 Mikio NAGANOBU and Toshiyuki HIRANO 

MARR, J. (1962): The natural history and geography of the Antarctic krill (Euphausa superba DANA). 
Discovery Rep., 32, 33-464. 

MASLENNIKOV, V. V. and SoUANKIN, E. V. (1980): Role of water dynamics in the maintenance of 
an Euphausia superba DANA population in the Weddell Sea. Oceanology, 20(2), 192-195. 

NAGANOBU, M. and HIRANO, T. (1982): Geographical distribution of the Antarctic krill, Euphausia 
superba DANA, and its environmental structure (extended abstract). Mem. Natl Inst. Palar Res., 
Spec. Issue, 23, 1-4. 

NAsu, K. (1979): Nankyokukai ni okeru okiami no kai)o kank)o. Kaiyo Kagaku (Marine Sci., 
Monthly), 11, 564-573. 

YoRONINA, N. M. (1974): An attempt at a functi0nal a 1alysis of the distributional range of Euphausia 
superha. Mar. Biol., 24, 347-352. 

(Received April 21, 19S5; Revised 11:anuscript received July 11. 1985) 

S
2

00 
r200 

2:xi (TEMP.)dz 2�0 ,1 (VELOCITY) dz 
O 0 

KAIYO MARU 
JAN.13-FEB 3. 19BO 
JAN.23-29, 19B1 
.45°E-120°E 

E.SUPERBA - --gTJo'im3 0c cm/s 
lO 

-1.5 

I I I 
NORTH 

VELOCITY 
/ N:8 

I I I I I I I I I I I I I I I I I I I I I I I I 

120 60 0 60 
DISTANCE FROM THE NORTHERN BOUNDARY 

_.1_ r 200 
ON STEEP GRAD! ENT OF THE 200 j O (TEMP.)dz 

..... 
... 

�- ::: N:BS � 

�10' 

..... 

I I I r-r-r-i 
120 SOUTH 

(NAUTICAL MILE) 

Fig. I. Average merUional distribution <>f E. superba in relation with temperature and velocity 
in the Antarctic Ocean between 45° and 120° £. The mean line adjusted on 8 north-south 

_ 1 r200 

J 
lines is taken from the gradient of envircnmental index Q2oo 11 /200 J O 

(temperature) dz . 
And the corresponding mean value of the velocity of geostrophic flow from the surface to 
200 m, and the mean value af sampled catch of E. superba. E. superba is densely dis­
tributed in the low flowing areas a.f the sauthern low-temperature region with the steep 
gradient of Q200-
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Fig. 2. The total wet weight of the livirg organisms end the dominant species corresponding to the 
nortlz-south gr:ulient of the environ.nental index (.Loo, The dominant species in points a to f is 
Thaliacea, and in addition to Copepoda, Thysanoessa macrura and E. triacantha were present. 
Apart ji-om E. superba, Copepoda and /Hedusa were 1wesent ut :'oh1t G, and E. crystal­
lorophias w:1s present at point h. 
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Fig. 3. The frequency of appearance of E. superba and closely related species E. crystallorophias, 
E. frigida, E. vallentini, and E. lucens corresponding to the environmental index Q200, in 
the whole scale of the Southern Ocean. It is based on the material by JOHN (1936), 
/\If ARR (1962), and LUBIMOVA et al. (1980). The species in the low temperature area tend 
to have a narrower range of Q200. 


