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Abstract: Euphausiids often form dense swarm in the sea. The sur
face swarms of Euphausia superba, E. pacifica and some species of Thysa

noessa are often observed in the polar waters. The size and density of 
swarms of euphausiids are various. The average size of round swarms 
of Euphausia superba in the Antarctic is about 30 metres in diameter 
sometimes amounting to several hundreds. The species composition of 
those swarms is simple. It was mostly of Euphausia superba in the research 
in the 1972/73 season. Five mixed swarms of E. superba and Thysa

noessa macrura are observed among 317 swarms studied in the high Ant
arctic. 

The biomass of swarm sometimes attains to 30 kg/m3
, generally 

ranging between 100g/m3 and 200g/m3
• Smaller individuals form heavier 

dense swarms in individual number, but the biomass per unit volume 
of sea water is less than the swarm of larger individuals. 

The relation between the size of zooplankton and micronekton and 
the density of individual number and biomass of swarms is also discuss
ed. 

The Japanese common names for the English names of different 
types of aggregation of euphausiids are proposed to clarify the nature 
of swarms in the future description and studies. 

�� : #/Jr$0)io � ;{S�fJH:t., Wt.i:ff�E.Ilz-71:%.lti"' 9. Euphausia superba, E. 

pacifica � Thysanoessa �O)�f'miJ•%nlt-t- G f(:�Efj v:r.ffi,n::.ut,, ·nm0)1<m t::. 

u:t: uft±l3Jl 1..,, §�r::.J: !Jll��:hG. ff:�E.IJO)&JJ$:v:t.•!il!·e, ffiffiw�-c-. 
1972/73 �tlvc�jt�;ht..: 317 O)fp�EfjO) :') '0 E. superba c Thysanoessa ma

crura O)�i;tff,!�Hillii• 5 {JljO)�lZiibG:h, ftl!Lt. E. superba 0):7.;..iJ�Gt.i:-? -n,t:... 
Euphausia superba O)P3%0)fp�Efj0){£�:t.3¥:ley 30 m �t!r"t:'i:5 1J, �Sm ttJ::tC 
:ili"' G lb 0) t t±l3Jl Lt-:. 

:to� s�m:�ffil 0)1::_!lo/.J.:liv:t.� C L,-C 30 kg/m3 qCj¥-j'- 0.::. C iJ�S O iJ; 100 g/m3 

"'200 g/m3 O)�ffflO) lb O)iJ;�"'· J: IJ ,J,�O)f�1*vt1li&7.K:1t3t:.. !J O)ffl{t�iJ; 
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:itt:k-t" � iJ •, 1fi &7.Kll� t-: '.J O)� *1.:i: f i.::;l,Jfl 0) M 1* t;:. J: '.J %nit� .ti� W!af@H 0) � 

*1:B: J: � t ,J" �" ,. '! t-:, ;:. O)�J'.o;:.:t,:n, ,-c-jfgtt;:.:Jo � ��W (aggregation) c 

��.tt�•kO)tt�O)fFKM���-�KM���E*D��--L�. 

1. vi. t: ct, tc 

-��5:/9}:/ · ��9P*9r:/�m�ff�0<-?-c&*K:?t�-to�tn. •Q) 

�Jltc.1¥-J: LtdW•Bflt v-c 13:m}c.t IJ Ltf Ltfi=l��.n-c"'o. 'it.:, 7
°7 /? 1- /* 

,r�rP-kffiKJ:IJ�•�.no���7:/?r:/ · ��PP*?r:/Q)•&*•�k 

� Q)�¥)j·Q)�1t.J:: IJ <b#ac:f:i'"'c'o.)� Lt,,�:ley-?'J":;fp, -ttJ.:b�fFa-0 <-? -C?'J":;fJJ-to � c 

n:ttfE � .ti-ct., o. 

u���an, ovf••· �-�Q)±�fiftc�o••�5:/9r:/ · ��?P*9r 

:/ o.)-��f(:'"'c-� IJ, �tc-;,, P -r -Jl 7' 9 � 7 (Balaenoptera musculus), -r tl 7' 9 v 7 (B. 

physalus), -tr r ? 9 v '7 (Megaptera novae-ang/iae) �o.) 'Swallowing' �Q)mfi:1J�a

c o O vffjgffl Q) ± fift '"'c' � o � c iJ;� � .n -Ct., o. � Q) J: ? ts:. 'Swallowing' � Q) ma15' 

��co OvfjgfflQ)jtfftc tJ.: o��tt, ffliQ)c:p'"'c-�tJ::fF.Bfl (swarm) a-Mn\t L-C \.'o � 

c n;mfiQ)f.:�Q)&,��#-C't5 o. NEMOTO and KAWAMURA (1977) �t, Ovfi5(Q)jt{*4 

Q)f** c-t"Q)ff.Bf!Q)?'J"::f!HfJJfQ)��a-�W L, -��Q)f**;a;,J, �<ts:. o K- Lt.:.iJ;t, ,ff 

�[fil�;fl$:i'" o �4'}gQ)ffij{*Q)7t�ffil!t�t� ( tJ:: 9, ;j:.0$.uUJc:I:� t.:. IJ Q)��-�to/tJ:. < 

tJ.: o11JIPJa-�i'"� c a-00 l:)j'j"fC Lt..:. U � �.;;,.ffltcUt,,-c t,J,�Q)U � ��001* J: IJ ts:. o 

ff�Bflvt:Z:.Q)WJi".t1�1,lj<, *�Q)u���Mf*.t IJ tJ::off!lffilQ)fflf:ltt.t IJfth<:. ca'M 

G iJ"tc L-C \, 'o. 

u� ��fflQ)fF•Bfl�t�:b�-c��t5o���m�-c·t5 IJ. ;:. Q)M$:ffl;fltc"':)\.,,-cvt, 

KoMAKI (1967), BROWN et al. (1919) �tc J: IJ 19!MtJ;fib.h -C \,, o iJ;, -t"Q)ffl;{IQ)Wf00 

vt°i.tf--f--:?tclt\.,,\.,,i};f,:_\,,. � � -C�t�tCf¥if,ijircfQ):t,o�.t,.;;,_Euphausia superba DANA Q) 

f¥.Bflrc0\..,-C, -i_:-Q)M�. fF.BflQ)�l!ta'19!ML, �b-tt--Cftl!.Q)ib�7°7 :/ !7 1- :/ • � 

�?P*?r:/Q)ff•Bf!Q)%1ttQ_)��a'fi-?k. �:r-o*Mtt-$, fflffi�Q_)*�7�W 

Wtffl.1!i-lf (JRWIK.7..Kitf, ��54ij:.11J315 B) U J: V:1980ij:. Idyllwild -c·fi:b.nt.:. SCOR 

WG 52 Q) � � 9 P ;t.. 9 r :/ Q)jl�WJO)f'F�-$�rc:l:ftl±i l,k�� (NEMOTO, 1980) :a:13" 
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2. �flc1Jtk 

ii�v:t1972,..._, 1973�:J:c; J:: r11976---1977�0)f¥!��0) �)cfibh k.wr$7-f(E!fft�lffl9e-t -Y 

� - cD�1tWd · -'Tf\:;EB1L:J:o J:: a�=r1r1tnO)MataO)J!tfl� ffl1.,,t,,:, 

1972"-'1973�0)T�EE1uc J:: I) fibht:2�1tvc:J:c;\,,-Cf;t, "! f § tJ!K J: IJ m�ff-O)@i� 

OOtcf1.J: L t-=.to � �.7,,_ Euphausia superba O)ff�Bf\ cD* � �, -t O)Jfj��i�� L. <Jae 

4x4m�f::_t-;t5x3mcD�ffl�ffl\,,, tt-ooiJ:l)ff·!ill�5!�mLt.-:. 5l��v:t, �A!t!fc 

m�it¥$lliJ;���h-c 1.,, Q b;, ;:: 0)51 �m�ra90) 5 b0)��5I �mffi!i:ra9t:lJl��lfilO)*� � 

�l'C J: 9 l!{t-.t Q f::_2s6�ff·Nil'Cxt-.t Q 51 �itjcDtJL�;o" G 5 ! �fflR-e$�:ti;E LtffiiE�fi--:, 

t-=.. to� ��i*�vcffl1.,,t-=.�mO)l*J� IJ 13 in:t 20 x20 mm --c� I). i117J(�$�:t 100% c 

L -C Jr;� �.7;,,..1ti{ft7-f(fl::�t-: IJ O)��it��lli Lt.:. 

3. *5 * 

1972----1973�-=ff';:;EB1LO)�:fttC J: I) f�G:htd�Jlfjl:��[filO);lfj�O)-{§lj�� 1, 2, 

3 tc�-.t. ;:: hG cD�i'C� �tl,Q J: 5 K, ffiffirftc:iivt o E. superba O)Wffif-J.J:fft:t

ruttcFH�O) <b cDiJ;�", c �.:z. GhQ. ;:: hG O)f�hcii �:fJllx. Ghtd§!h:t. rfa�JIO)ff�NI 

�=f�IE::Juc J: IJ �m� ffl\,,-cfHruJ;o:. l'.::>51 �� Lt::_�f;O)ift���-t. 

1¥4ffifFO)rffi*Iircllim Lt-:.ff�Nl�-ntt-.t Q :ii� ;5.l;,,..vi.1'9: c Iv c 1ti-ffl!tJ� G t.r. IJ, f;-.-0 
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mi 2 1972/73�fl. -=fft!E::k.tc .t "? L IHl �nt.::to� �� C±tC 7 ':/ "f" 3 !' ;;r"? 7 � E. superba) 

JF�Efl O)�;tt-2 
Fig. 2. Shapes of Euphausia superba swarm and the surface trawling tracks with a frame 

trawl operated in the 1972/73 season by the CHIYODA MARU in the Antarctic.-2 

mi 3 1972/73�fl, -=f�!E::k,tc .t--;, --C § tl �hf-::to � �� (::t:�c :r ':/ "f" s !' ;;t "f" 7 � E. 
superba) ��[filO)�:t;t-3 

Fig. 3. Shapes of Euphausia superba swarm and the surface trawling tracks with a frame 
trawl operated in the 1972/73 season by the CHIYODA MARu in the Antarctic.-3 

E. superba ··e•@t�:ho ,b (!)t/,.�iJ"-? f.::. (NEMOTO and NASU, 1975). ;:: (!)f�iJ,.fC�i (E. 

vallentini -c:·•$; � tLtdl�=*ffiiJ;i¥WiJ&3R:�#ili: J: �, "£. t.::. Thysanoessa macrura (!)lW� 

ffi.'toJ:LF E. superba c T. macrura iJ;imtEL-t.::.c�x.l?:holW=*ffib;:::P'�l±lm, L.t1v,o. 

1972 ........ 1975�(!)r1=11tc3*� �;hf-:$:>� �.7;..ff�ffi (!)�:;$:i:f:ttcv:t, E. superba (!),7,,..(!)ff=*5II 
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fl 312 {71J, E. va/lentini O)fFJt5IH:t 1 {7ll, T. macrura t E. surperba iJ�imtE Lt..: c!:: � x. 

0:tLQffJtSH:t 5 {71J;o;�2t> G:ht-.:. 

w�Jltcl¥J:: Lt..: E. superba O)ff�tfil0)%�v:t4-@10)*5::�U:: faJ C < fSMO) '6 O);ot�1,,, 

;:_ t ii; MARR (1962) ft!!O')flH�r tc� � h, 't j:o I), "! t.::.ff�Efl �:t-t O)miJ� � b25b "C §13 �tJ: ;:_ 

t iJ��21-b Gho. �l::ff�Efl O')::;k: � � v:t, � 30 m fiJ{&O') t O)iJ�� < lli� -to ;:. t iJ�¥13. 1a" 

�h,--C\,,o(NEMOTO et al., 1980). ::;k:�O)ff�Eflc!:: l,'tv:t 1972/1973�&0')=f-�EflJLO)J!D'c 

#f_Hct3\,,--C t rn[f£�smtc�-t Gff�EI!iJ:Wl� � h, 't j:o I), MARR (1962) tc J: 0 't t $1� 

si'- rvc�-t ot¥�EI!ti;*��.h-ci.,, Q. 

mffij$0)j:o� �.;_ E. superba O)ff�Ef!O)Wtlv:t NEMOTO and NASU (1975) vc J: 0 -C 

ffi� � h, f..:. l,iJ, l,, ;:_ 0)¥li� tc j:o \, '-C t:t 0. 5 kg 0) jK7]'tC J: I) j:o @' ze, d;,>-ff � Efl 0) lli � � 

!lntJtit �h, --C \, ,f.::. f.::.ci:), E. superba O)ff,Jt5fjO)�&O)�f£iJ�§J§ G '/J,tcffi � h,t.r.iJ� 0 t.::.. 

1972/1973i=f:.!lO)=f-�EBJL0)�:1Si-��¥lJ:1:tc J: IJ � 1::>vcKffi7}- L "Ld;,>-o t CTsl 4 0) J:? K ... t.r. lJ, 

100 ,_, 200 g/m3 �!l0)�¥lJ:lt� <b v::>$f.EfliJ��"';:. t iJ���:ho. 

"i.t.::., 2kg/m3 J:JJ::0):1:�tv::>fti t tJ�ts:. I) fftE l,, �::k{wH:t 30kg/m3 t-J,J::tC�l,-C\,, 

Q. ;:.;h,1:;>�1.,,�¥zl:l:��-tif�Ef!v:t, ,1t'JO);ID'i;fy���O')�fjtcJ: I), E. superba ii�� 

fFtt�n2t>--c.1:1Jw�w•rn�M�Lk�ffittt�o. 

IA] t, J: ? tJ:�.;.i:t�� (�IB) t3 J: '{j DOI and KAWAKAMI (1980) tc J: I) rrb:ht.::.. 

��)c J: IJ, r P - ,1.,,5! @'1'.l�raiiJ� 1::>JJ:lli Lt-:.i/17.KiU: iJ tl!E Lf.::.j:o � �d;,>-O)Wf�EflO)� 

!tfo:IJ:tf:itJ 91. 6 g/m3 -c.-ze, 0 t.::..iJ�. -t O)@lJt.iJ� t.r. I) 0-Wx: L -C \. ,f.::.. I- P - 1v� l=I O):;k @' � 

1,500 2.000 2,500 3,000 3,500 4,IXX) 

Biomass (g/m') 

� 4 1972/73�fl, -f-�EB 1Lw/ll1f t�:Nvt' .o T � 4'- a ;? :;t 4'- 7 � (E. superba) v'J1:.!fm:l:JJIJJF�EII 
1:1::WH& 

Fig. 4. The occurrences of surface swarms of Euphausia superba for the various biomass 

estimated by the research of the CmYODA MARU in 1972/73 in the Antarctic. 
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Q)�,f�tit*� l <. c. �ffl Lk. r i:z -11-ffiQ) § iftJt�pg5i 9 t(. v:>t.,t-:@-C-t.r:.t., � c �Q) 

11fhc ,b J: Q c �x. i::>tLQ. D01 and KAWAKAMI (1980) ,b fAJ t, < 1975/761J=.�O)fflfi� 

O)][*O)f¥.(fil0)�1tK .. iol ,--c, I- P -1vi;! �iMO)J{;.¥4 J: 9, jl,ff���O)��Ritf;J:::tcm 

tttdll ,��Q)ff.ciltc v:> � 138 g/m3, �\, ,��O)ffitl:filtc--:, � 30 g/m3 O){r_([�jilli Lt.:. 

i: t.:312:Jeyn([tt 96 g/m3 -e� Q. .::. O)gf.tcio\,, --ct, ��i; I �mffi!fric!ibtffe: <fl�� ht.:.::. 

c c, m 1=1 i}t5 I �ffli:f:t-lttf i: o.::. c nt� Q.::. c vc J: 9 f¥�cil O)W�iJt J: 9 fl&< �lli � ttt.: 

c�x.Gtto. 

E. superba O)f¥�tfiltC "".)\,, 't f;t, MOISEEV (1970), CRAM (1978) �tc J: 9 fAJ t, < �\,, 

��:l:t,tffli!f�tl,-C\..,o. MOISEEV (1970) vifflffi.f$Q) E. superba tc--:,�. �tlm.:l:iJ; 10 

kg/m3 t(.�--to � c z-ffli!r L, � L < iWlil,�irtt 16 kg/m3 ��x.o � c z-ffli!r L-C t,, o. 

CRAM(1978)f;t, integrator 1JAO)ji_ff��H.ii�tc J: Q ill.U�iJ" I::>, �•ffi:l (swarm) tc--:, 

\, ,--c I ""'100 kg/m3 0)1=.¥ZJ.it, fl�f¥ (layer) tc --:,\, ,--c r:t O. 3......,30 kg/m3 0)1=.¥ZJ.it�ffl'a" 

L --c \, ... Q. 1ctc.O)�t.: J: 5 tc. integrator 1JA'.z> c G t.c:" ,ji,ff���iJ" Gt. �aiH'ltc.!Jth 

Qio���f¥fflrnO)••O)•��J:9. �offl��•ffi:IO)W��m�--to.::.c���Gn 

--C\,,o. 1972/731J=.�tt:.iovj'-Q E. superba 0) •• 0)? 't>, .\,,��O)fr�tfil c �\,,�� 

O)fffflcil--C-tl� l::>iJ"vc1=.¥o.itt1t�t.c: o.::. c t1t, tt-fflU 1- P -11,,Afilflltz::. J: o3*-�fltc J: 9 

ii:b"� Ghk.. 

� s tc..mtE i: -e�fflE � tt t-:l!J¥o 7· :1 / !7 1- / O)fif (aggregation), %:tc..ff•Efil (swarm) 

O)ffl#:W� c mnitffl#:0)#:*�� Ltc.. 

� � tc.. NEMOfO and KAWAMURA (1977) tz::. J: 9 ffli!r �ht.: J: ? tt:., :tlnlGffl#:0)* � � 

nt,J, � < t.c: Q cf¥.ffi:li:pO)ffl#:�ffl�t,t� < t.r:. Q.::. c tJt:, iJ"iJtbttQ. 

7J"\, ,� Lffl. ttfilfflr'J:.ft!!O)i!J¥1J 7
° 

:1 / !1 r :/1:.¥8:it J: 9 ,J.., � \, ,tJt, �•ffili:ptc i:':i6b Q ffl 

f*Wl!tv'l:.r@j <' ,J ... mliJ""'� L,ffl Oithona --c-•x 1Q5,..,__,1Q7/m3 tc.�--t Q (EMERY, 1968; HAMNER 

and CARLETON, 1979; HIROTA, 1979). 'i k. Ca/anus O)�;fm --ct �b6b--Cfflts::ffJtffi�--:, 

< o I:'.: c!: iJ� KITOU (1956), WI.BORG (1976), KAWAMURA (1974) �tC.. J: '? 'tffl��tt 't 

1,, Q. Ca/anus ffltc.. tlR:m�[lQ)�fJ:ff!fH�n�--:, < o {91Jt.Jt § :m.-�tt. KAWAMURA (1974) 

tx � I::> tc*� 1,,�ff. so 1,,aff•ffi�ffl� L 'tl, Q. 'it..:.::. O)�-ffi�x. mxTtcio\,, 

"C <b�t..:ttt-:.::. c ��c.� L, "C io !) , .:.tttx�*�o-�·-e�o. ,J,mlO) Oithona �O)i.J�1,, 

S Lffi c v�vifAJ l'.:JJ,Mlb¥o 7
° 

:1 :/ !7 r :/-C � Q ttfiJffiO)f¥Jtffi:I t 105 /m3 ffl�O) � ", � � 

�C..J¥'1" o.::. c iJlffl'a" � tL 't \., Q (ONBE, 1974). 
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� 5 lJJtm 7
° 

'7 :.-' !7 1- / , "7 -1 !7 µ -* !7 1- :.-' UJ{*� c tf �fill F1'3 1lH*�'\�Hit OJ �  f*. fffla?x OJ�� 
� �;:. J:: Q. KITOU ( 1 956) , FORSYTH and JONES ( 1 966), BOYED (1 967), EMERY ( 1 968) , 
RAGULIN ( 1969) , CLUTTER (1 969), 0MORI ( 1969) , BAKER ( 1970) , 0MORI et al. ( 1972) , 
KAWAMURA ( 1 974) , ONBE ( 1974) , KATO and HARDWICK ( 1975), NEMOTO and NASU 
( 1975),0M ORI ( 1975), HIROTA ( 1 979) , MATSUDA et al. ( 1 979) , HAMNER and CARLETON 
(1979) , MAUCHLINE ( 1 980) . 

F ig. 5. Relationship between body l ength and number of individuals in the swarm and 
aggregation of zooplankton and micronekton compiled from : KrTou ( 1 956) , Fo
RSYTH and JONES ( 1 966) , BOYED ( 1967), EMERY ( 1 968), RAGULIN ( 1969) , CLUTTER 
( 1969), 0MORI ( 1969) ,  BAKER (1970), Or.mRI et al. ( 1 972) , KAWAMURA (1 974), 
0NBE (1 974), KATO and HARDWICK ( 1975), NEMOTO and NASU ( 1 975),  0MORI 
( 1975), H IROTA ( 1 979), MATSUDA et al. ( 1979) , HAMNER and CARLETON ( 1 979) , 

MAUCHLINE ( 1980) . 

Ca/anus �Hi. Oithona ffl J: � <t) 7(� 0) t,.1, , '5  v m -c ;5 Q O) "c', :/f:JJ) NEMOTO and KA

WAMURA ( 1977) O)� ;:t tc J: .tiAf. ff.� Bfl q=t  0) -OrHt=l�J:tffix;J-s"J vc j," tJ: 1, , :=. c '1/C t.r_ Q . Krrou 

( 1 956) O)fi*f J: IJ :tlJE Lt::.m� KAWAMURA ( 1 974) vc J: G 1[f:!7J> G 1 03
'""-' 1 05 /m3 O) {if{iM� 

G .h -C U  IJ • Oithona � O)  iJ. 1, ,  ;5 Lffi J: � <b --l- (I) fflfis:�� l[ Lt f.lf 1, , . 

U � ��ffivc :t,o 1,  ,-c i ,j..,� O)��:t$f� f,fl O) fflfts;ffi I§t iJ; i§u  \, '. ::kg§ff 0) Thysanoessa long

icaudata �i. 1 04--- l 05/m3 O) fflfts:W� O) fr- � Bfj ;a: i-a � � ;rt -C l, , G  (FORSYTH and JoNES, 

1 966) . KOMAKI ( 1 967) tC J: Q *fn O) Euphausia pacifica (JJxft --C·i!-J 20 mm) O)�;pl--C 

f:t, 1 300/m3 �� 0)m;a::tfuE � ;r1., Q . TERAZAKI ( 1 980) qC J: Q f:{tj 1 6.5 mm (I) E. paci

fica (!)$¥� N! ti. 3000/m3 (!) ffigtvc � l.,-C 1, ,f-:. c. ;ti vcx1 L -C ,  E. superba c v'iUt fnJ C W  

:f:l � t 07(g§t'f 0) Meganyctiphanes norvegica OJ ® {4: W l!t v:t 1 000/m3 OJ {lti�� L. -! t::. 

-t OJ �¥zllhi 200 g/m 3 tc il-t :5 :=. c n: BROWN et a ! .  ( 1 979) vc J: "=' -C fiH!r � ;rt -C \, ,  Q . 



1 10 ff!;;$:izR · E:Jt;gn: · s:JHl-r CwHiiii�*f 
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-�El9tc, l�H l.&:tc!tb� 7
° 

'7 :/ !7 r :/ <7.)ff c L "'C ? "? G ,b 0) r:t aggregation c 115¥ A, '"c'.6! 

l.- ,  c 1, ,  x.. J: ? . ?tffiliJ:. t:;, <7.) wTJ�ncxt L "'C � G @tlt � '"(·f¥ c L "'C rrlb-t G L, '! t.::iF:fey-tc 

5t:ffi L -C l- ,  G ,�'1:', ®1* c L-CtFtE-t Q :to � �� c IK7.11J � tL Q .  lb� 7" '7 ...,,.,  !7 l- :/ <7.)�:iey 

-?t� <7.) ?  t:>WtJ:fffi?t v:t patch c L "'C !lfv'l:tL G ;:. c.. iJ;�t;"--:, t-=. (STEELE, 1974). ;:. tttc �t. 
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Table 1. Classification in aggregation of Euphausia superba. 
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Shoal 

Swarm 

School 
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