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Relation between Solar Light Intensity and Vertical 

Distribution of Krill Swarms 

Katsuhiko KUBOTA* 

Abstract : In order to study the relation between solar light intensity 

and vertical distribution of krill swarms, the author examined the records 

of light intensity measured by a photometer and the images of krill 

swarms taken through a fish finder on board the KAIYO MARV in the 

area south of 61 ° S between 100° E and 120° E during her first antarctic 
cruise in the 1979-80 season. 

The krill swarms occurred above the 100 m depth. They concentrated 

in the surface layer above the 20 m depth at night between 1820 and 

0420 (local time) and in the 20 to 40 m depth layer at daytime. The 

light intensities at sunrise, noon, sunset and midnight were 90 to 520 lx, 

30000 to 124000 lx, 80 to 420 Ix and O to 30 lx, respectively. The 

diurnal migration of krill swarms in relation to the solar light intensity 

was confirmed. 

� � : 3(��/JU: :r :/ =t- 3 )' * =t- 7 � (Euphausia superba) f-¥0) 8 .mftdmf� 

lb c O)�j!ff-i'IJJ.! GiHC "t � f-:2lb, 1'fHiii?fii�C;f.>\, ,-c, 1980if 1,.._, 2 Ji Jj(�frffflf+1L 

KJ:�����-Lk����cAff��-0)�-�fifiLk. 
�f!t0)�1J,{f�1, OO�#Jlr'"t:' o,.__,30 Ix, s tf:l� co2�185r,..,_,03�245r) �c�t.90 

,.._,520 Ix, �::*::fial2�#;iti:--c' 30000,.._,124000 Ix, af!it� (20�135t,--.,22�475t) 
vc.vt. 420,.._,80 Ix � iJ!U'.i:E Lt-:. 

�raj (18�2071,..,_,04�2071), ;;t=t- 7 � �O):i&::*::lli:ffl.�tta o,.._,20 m JivcWt2iti 
GtL, :t-O)�[tvt.i?lUJtc c ihvc.�:;l,'L-C\,,�. �raj (08�205t,--.,l6�205t) vc:}.; 

vt �, * =t- 7 � �O)�::*::lli!lVJiltftvt. 20,..__,40 m Ji vc�iob G ;n, o,..,_,20 m Ji:}.; J: � 
40,.._,60 m Ji--c'v:tviviFitl C{@::a:§ L-C" ,� b\ 40 m tJ.�--cH�ft cc t vc.�p L 

"(\,,�. 
-t:' v-c, ;;t =t- 7 � �O) 8 .f.!Dfdm[;fji!iv c �g c O)j.ij�c�f*O) ,v �.:. Cb\ .ftfilE � 

ht..:. 

* 7}(.il:fr!JfH-f:n. KAIYO MARV, Fishery Agency, 2-1, Kasumigaseki 1-chome, Chiyoda-ku, 
Tokyo 100. 



No. 73. 1981) 89 

1. a t:. ct> r:. 

i!J!fm 7
° 

7 / � r / f/,' ffi't L -c 13 Nu i'd @I ti ifJ � --t 6 .:::. C f;Lt < �[Jt.::> .:h -c :}5 I) ' .:.toy�� v::. 

"'::)\,,-Cfi, �< O)Wf��v::.J: IJffi'a"�.:h-c�tc. C5cB3, 1972). 
MARR (1962)vt., 5 l;mJ�*!-O)M:tfr*6=*v::. J: I), :r-:/ =¥- 3 � * =¥- 7 � (Euphausia superba) 

iJ;_§!.r13, �:ttt� L, 15{r13, vi. fl J:.--t 6 13 Nu fd@I ti i!J� fr 5 .:::. C �¥iH�r L-C \,' 6' "if.::_, AA� 

(1963), �? 7' 1- (1969) t, :r / =¥- 3 � * =¥- 7 � O)f-'J-J::fFO) tU!lvt.x��L!tO)�&v::.# 

0 .:::. c �ffi'a" L-C :t5 IJ, �OC c * =¥- 7 � fFO)fcimI7t1fi0)�1f�t.. * =¥- 7 � ff':O)�fMHitf�J:: 

O):m�t.r.�� c � x_ G.:h6. 

��v:t, 1919-19soif.0)7J(gEJrlfflr$1L c2s39 1- -:/) O)m 1 ?JzmffimHNi11tt::.$1Jll L, �*� 

�:tmO)ic��v::.� G .:hk* =¥- 7 � fF0)0-1fi�oc c x��oc c O)�Jlv::. v:::>1.. ,-c�w Lt.::_ • ..:.t 

O)�*· E�O)����t.::_O)�*�-t-6. 

2. �flto J: rY1J$; 

�1Ev:t, � 1 K� L k 100°E"-' 120°E Fl39 0) 61 °S J:-J ffiv::. :}5 \,' -c. 19804- 1 }11313 iY• G 2 

JI 3 13 0) Fa9 v::. � Ott! � .:hf.::_. 

x��J!tO)iJ:lU;Ev::.v:t. -1 � -JJ r;, -r" =¥-ffl�x�ocH� ffl\, ,t.::_. � oc � x mH:t ::1 / ... � 

� 1 ID,'.J1:E7J(:lgt, �1U:J: -J- :/ -c :/ :f*;,j( � �;:_ J:: 0 
4tli�u!U,��ffi-t. ::R�Jl�Ut c � ff �9;0 
�v;:. J:: 0 ;;t =r- 7 � fFG9 !c@n, c .n G G9 

�iJlJJt.U'13j G9 JffitJl:r:pi;::� G hf.:_. 

Fig. 1. Survey area. Black dot shows Nansen 

cast station. Traces of krill swarms 

by a fish finder and the records of 

light intensity by a photometer were 

obtained during the cruise from station 

to station. 
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Fig. 2 Traces of krill swarms by a fish finder (ship's speed: 11 knots). 
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Fig. 3 Diurnal variation of mean light intensity by hours. 
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Table 1. Two-hourly appearance frequency of krill swarm by depths by a fish finder. 
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Fig. 4 Vertical distribution of krill swarms. Black circle shows two-hourly mean depth of krill swarms. 
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Fig. 5. Relationship between the diurnal variation of mean light intensity and the vertical 

distribution of krill swarms. 
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