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Growth and Life Cycle of a Euphausiid Crustacean
(Fuphausia pacifica HANSEN) in Toyama Bay, Southern Japan Sea

Naoki IcucHI?, Tsutomu IKEDAY and Akira IMAMURAZ2*®

Abstract

The growth and life cycle of a euphausiid Euphausia pacifica were investigated in
Toyama Bay based on vertical haul (0-500m) samples collected with Norpac nets during
2-4 week intervals over one full year (February 1990 through January 1991). MTD nets
were also towed to evaluate its vertical distribution pattern in June, September, and
December 1986.

The results of Norpac nets indicated that the occurrence of eggs and larvae were
from mid-February through late June. After a rapid growth (3.1mm/month) of the larvae
and early postlarvae, the modal size (~10mm) of postlarvae remained unchanged from
summer to winter, indicating no growth of E. pacifica during this season. The results of
MTD nets revealed a diurnal migration pattern of E. pacifica in the order of 300m in June
and December. However, in September, the magnitude of night ascent was reduced
because of a higher water temperature barrier (>20°C) developed in the euphotic zone.
This limited night ascent should have reduced feeding of this species in the euphotic zone
and considered to be the major cause for its growth stagnation in Toyama Bay. After this
long growth stagnation from summer to winter, E. pacifica grew rapidly once again
through the spring phytoplankton bloom of the next year and spawned. In Toyama Bay
E. pacifica was considered to have only one generation per year. The minimum maturity
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size and the maximum size were 11mm and 22mm, respectively, for males and were 12mm and
23mm, respectively, for females. The estimated life span was less than 21 months. The
present results are compared with those for other regions of the North Pacific.

Key words FEuphausia pacifica, Japan Sea, life cycle, growth, vertical distribution.
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**7 I D TH%5 FEuphausia pacifica (g @ v 7 F o4+ 7 )0k, AL FECIA
GAL, _R=V v, Arx—v 2 BAGELEOBIGBCLEE ST % (BRINTON
1962). BRI B WTR4SE TS BIEOF 7 s EHAHE IR TW54 (ENDO and
KomaKk1 1979), E. pacifica W HARGOF-BEHEBIER CRENCR L EET2ETHH, BAME
DIFLEIRIT o7 » TH A L (PONOMAREVA 1963 ; FiAK 1971), HAHR100m Lkt 5 E.
pacifica DHEEBRFEIT220F F vEETHA 5 EvbhvTwb MR 1974). E. pacifica DA
REfrtE & LC, AEAERANCHEEMEY 77 v 7 r v Ths T &, ABELARNERE Y
1ok, BER Sy FEHRTHLELBITFLRS (MAUCHLINE and FISHER 1969). &
nODARBEMIC X h, ZkE - FHRMHOBRREKETIEH X Y FIC E. pacifica xtHE L
TMZER TR TR D CNE 1991), ARG THAF7 IWOBENDH D (K 1974).
Tl E pacifica i35 o <A s YN e A UL e kol e AF b UEF e T U e AN XL HED
[mE M« B B ORRR A & 7o T b (il 1965 ; /Mg 1991 5 /1A 1972), HAHE
DHEHREBRROREBICEEABRE LI L TW5EE2bR5.

HABICR T A4 F7 3 D57 « £ABIC 13 PONOMAREVA (1963), KOMAKI (1967), /MK +
WAL (1958) FiC & W5 B D5 0AEEE B L CMRANZ L L, B E. pacifica DAETEE
EOWTHRRBRERBEIN TV RERTH S, AFRREILNBERE TS WTREZh
fer =) VEIEEAZHT, RKBickT % E pacifica DR & ATGEFE BT 55 % H
W& LTirot.

RN D, BEARDERE I S ITA S LR K E RS AAEM IR L OV H ARfEROK
EEFTBRA T EIHOMR b CFEHR O « Il L EF 5. Fh, TKRBEGRZW
TN FEEBHFRESRIOEHT 5.

il

MR B

AP TR LI BRI E LB RO KEHL000m © 1 FE AT B\WT, 19904 2
A5B19914E 1 BT 2 - 4 BB 2w g IR KERBRBHEM LI X Y RESh
b Ths (Fig ). BMECEIRFEH ) Ay 25y b (BEEIE0.33mm, 0.10mm) % T
AKENmM AL EmMETHES I mTRELL. BELTTLbREKMERELLTAF
(0400-15000) TH 5. BRIBESMOMIBICH CERTIZOWFE ) vty 7 52 v + OF
R IER CHETCHg EE I8 E I O A 9 F I B it o BRFR B3 % B g8 | CRh - Rl iz BRI R 2
RBAI6IEE-63FE)D—E & LT, 19865FED 6 A4-5H, 9A2H, 1285-6 HD 3T
HAMWXE KERLRFRAEHR LT EC L v, MTD * » + (MoToba 1971) #HWCTREIR
feb D THBH GHEHS 1987). MTD * v M IZKEI00m » HRE F TRI9B Iy}, MH#E
1.0-1.57 v b T30505H 1 BEEHELE. A4y 2%y b, MTD % v O WTFhoORET
b, BAbnERIEBIChE R L= ) VEARKEENI0%IC 5 X 5 emx i EcEE L.
BEHERIZL CTD (Neil Brown #H#) ## AL, * v MREBOKE - EHHUE L 7.
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Fig. 1. A. Location of Toyama Bay in
the southern Japan Sea. B. The
sampling station (circled star) in
Toyama Bay, in which depth con-
tours (1000, 500, and 200m) are
superimposed.

B EOBFREICE T, ChbDhi <) VEEERNS (NFH ) Ay 2%y b TES
NABEARIT0.33m % v MICX B DDA E. pacifica ¥ R BREECIN, SEH (0 -7
Vo RI-I#, A2/ -7V oz, HV 7 b ex -, 7907 1-VIED, B4
BRI LT, SEHAORE X BODEN (1950) # 2R L7, BEAEIL X ScsRHREI X b i
M DX B AR IEARVTRE I %4k (Guvenile) & Z 3l RBTe LA RE-MEWC 3 17, » ) 77 b v 2 Hff,
7 ) 7, BEAEIAO R S AR EA O S o b B AT O S & T o B A S EIBREE T
TO0.1lmmF THA & o7z, 8H1HERALSBHIE/ Ay 7%y b (EBEE). lmm) THEONT
EARTF s LEGAIA6EGZ TR TROHL, $hE—MFEBREYANC. AE@RER) XM«
DERYVEDOREKTHE L, ERLETTIERCSKAG TR, BFRKHE (Mettler M3)
PRWT ] pg FCHIE L. HEREERS (petasuma), WEIZSZHEEE (thelycum) & IR D FerE
EAWC X » TRAENCUToRSHE L7 (MAKAROV and DENYS 1980 & b akZF) :

HED BB

M1 CGREED D AgEsE (petasma) KRFE

M2 CGREED D REERS (petasma) FRRFFEL 2FEL B

M3—4 CREZY 828 (petasma) (HIRIT5EL I HKE, B (wing) dFKET .
M5 (B BV DAL EERS (petasma) TEEWCHEELEET S L HHA (ampul-

lae) X W ETEORHIEDLRS
i D B

F 2 CREED | ZkEEE (thelycum) FKFEE

F 3 CREEY | ZHEE (thelycum) 524 iR

F4 (CREBD HBEoNENZRBECRDLND

F5 (B 2 RKuUoNEIXKBECRDLLL. WREILBERF Tc@dbh s

F6 (B 2  BEOMNENTREECRDOIS. IEVISFREL, TODH
B2 B ATV 5.

F7 (B B BUONENTEECRDOIS. BONC X V2D ARCHEKF 2
TRk
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Fig. 2. Seasonal variations in temperature (upper) and salinity (lower) at the station in
Toyama Bay. Sampling dates are indicated by solid triangles on upper abscissa
(HIRAKAWA et al 1992).

& R

1 EEERDKE - EHIRE

BEE BT 5500m IEROIRE R ORES ik Fig. 2 wrnd. 2 Anb 4 ARaes
FT 150m RICHAEREDHER EBLNBI0CHSL1I2CHIOBEWERENAN - Tk, 7
A25118 LATERERBI0CLUEDKE /e, REAKBOKE S AD27.9C, HEIX3
AD10.5CTH -7, %7 350m LURAFEL 0CLLUF o HAYEE A% 7K (NISHIMURA 1969)
ThHD BRI T e, 5 /o) FEER %8 L T250m M T134.05-34. 10 T—ETH - 7. 33.0
UToEES T8 AnbIIADRBMECA b, 34. 4L EoEES 38 A, 9 A/KERL00
mAHETRE IR, FZhE2 D %3420 EoKIEEES THEST b 5 BERO
PR LE 2 b D (NISHIMURA 1969).

2 WIS, BREREIER

HIR LA F 7 31X Euphausia pacifica & Thysanoessa longipes D 2 ED KR TH - 7=hd, H
BUEGEUL E. pacifica HEBIRNC S < GREREGEE 21, 21784, T. longipes (IR R b
DRETH - o (BREMBMEFEB44EE).

E. pacifica ® 1m?® 247- b OfE4ES L BERE % Fig. 3 R, E. pacifica DEGEI2 A EF
AR (0. 2(E R,/ m>) & 7eh, 2 A TA»LEECHENL T\&, 4 A EAe&m75.0 ik
mHIEL. TOH%, BEBUIIEAD LTV 22 EFEHLL.0EE m®). BEREIZ2 A LA
&K (2.0mg,/ m®) &b, ZTOEBRL2 ML T\\& 8 AhaicikE (105.8mg,/ m?®) &is-
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Fig. 3. Seasonal variations in numerical abundance (number/m?®) and in biomass (mg wet
weight/m?®) of Euphausia pacifica in Toyama Bay.

7o (FEF#25.0mg,/m?).

E. pacifica DIR, $hEHH (/=7 Vo R 1-1I, »2 /=799, AV 7 exI1-1, 7
N )T 1T—=VID, AR ik, BUikEE-#E) o 1 E-iIciie 5 BRI % Table LiT/R
N2 A b 5 AhmesdtRkEHEL, ©—27133 Aha T8,/ m*Tho7e. 7
A2b1 B3 tiliize A EREI R -, SEIZ 2 A TS 6 AhaienitT
FCHB LD, 8 ANDI2AETRE - HBELsh o, BEHEMIAERRE L.

3 R

FEAES B D BUASHE « i oo BRI % Table 21”3, FEEEE (MI1-2) 25 Anbibh,
A Lol (M3-4) 27 BhasbBED0 1 AR E CHERL THE L. B (M 5) 1k
4-5H, 9-108 LIS/ N s b FE B U7e. RELBWME X (F 2) 126 A2 bHEEE L THD
e, K@ (spermatophore) HZAETIAIE S w-LRME (F 4), TRM CINENAREL
7ebo (F 5), B CINENISFEEL CTHBF RO (F 6)122-6 Hico/)
BHEB L. BOVE#KEELhAHEFE 7D 2c2EE, 58 7TAcrhZhl BEHE
L.

Table 1D#EEH b kD FERIBHBE AR 31919, MO Z 121280 TREAME X b & % < HB
LCEhiE: M1 ©0.67CTh ot T 1o Table 21078 U Ao K« i 0 BLEVE RIS BLIR UL A B A
RETHEMSE B S HIT S h 5.

HEME D B &R KA HBIERICD » fo. T bRETIEM 1 OEEDEEIR 7 -120m,
M 2(%9-13mm, M 3-4(%9-21om, M5 211-21mm T2 b, METIX F1 DK% 9-15m, F 2
1310-23mm, F 3 (X10-23mm, F 4 1¥13-21mm, F 5312-21mm, F 6 1312-17mm, F 7 1315-22mm T
Dote. BU/PNEBHEE (M 5) LB (F 5—7) ORI S Tllom, 12mmé&\ 5 FHITi 5.
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Table 2. Seasonal changes in numerical abundance (per haul) of maturity stages of male (M1-5)
and female FEuphausia pacifica (F2-7) in Toyama Bay (according to the system proposed by
MAKAROV and DENYS 1980) .

Year Date Volume of Male Female
water filtered
(m?) M1 M2 M34 M5 F2 F3 F4 F5 F6 F7
1990 Feb. 1 82.9 2 2 3
Feb. 14 88.1 2 10 1 2
Feb. 28 77.4 1 3 2
Mar. 17 81.9 6 4 1 2
Apr. 3 69.9 1 1 1
Apr. 16 75.5
May 1 81.7 20 1
May 14 79.4 8 3 1 2 1
June 3 83.4 4 2 1
June 15 78.4 28 1 7 12 11 1
July 2 79.0 20 4 16 2 1
July 17 86.0 28 36 33 12 84 21
Aug. 1 79.8 160 52 17 7 180 13
Aug. 20 79.6 112 104 27 6 172 17
Aug. 30 81.7 20 40 11 60 5
Sept. 3 88.1 112 30 32 120 17
Sept. 17 80.0 120 92 68 112 7
Oct. 2 75.3 48 38 26 66 5
Oct. 15 78.2 46 50 15 1 30 4
Nov. 1 80.2 72 48 38 84 8
Nov. 15 80.0 12 32 48 2 52 13
Dec. 5 84.8 20 40 33 8 96 8
1991 Jan. 16 82.6 8 10 8
Jan. 30 80.1 2 22 8 6

4 BESBESH

MTD * v b TERE IR IEBGEHOBRERES % Fig. 4n3. 6 H, 94, ZAHLE
D K5 A8 13250-300m & 254> B 7ehv o 248, WRIE 6 A C20m, 9 A T100m, 128 THM
ERELEM LI, ChOEBORERSMBOKELY RS E15-16C LIFF—ETHHEMND,
E. pacifica ® HASREBE O EREE 3KRIC X - THE I TV 5F R b 5.
5 FRHEK - REE

HEMR O EHNZEL Y Fig. 5 iwRk$. Table 1 OfER T2 X b, 19904F o [F ks
FA M (cohort) 1ix 2 -3 ACRAELENME LB HKELERD 2 203H 5 H 1 b
b (BEORKRELEELERIL-7T AOBRTHELENEND). LrLID2 2ORKHELEE
Mz 8 Ao HE®—F CRESGL TR T El ooRBREEA LT3, 2-3 A0
FRFRAEERMIT 4 -6 ABCAEBICHRET 50, o RSRAEER EREE L8 Anb ke
PAIEE D19914E 1 A £ TR EHE LT euy, 199040 2 A it bk FAE11-12mic & — N %
BEoRBERAENT 2 -6 A THER20mE THRET S, ThUBRE 4 GELEL 5
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Fig. 4. Day (open)-night (shaded) changes in vertical distribution pattern of Euphausia
pacifica postlarvae at station in Toyama Bay. Daytime sampling and nighttime
sampling were 0736h-1030h and 2025h-215%h in June, 1226h-1511h and 1938h-
2208h in September, 0640h-0910h and 1844h-2100h in December 1986. Water
temperature is superimposed by horizontal dashed line. Note that depth scale is
not even.
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Fig. 5. Seasonal changes in size (=BL) frequencies of Euphausia pacifica in Toyama

Bay. Three cohorts, one originated in 1989 and the other two in 1990, were
identified, and the growth of each cohort was traced from the sequence of its
mean sizes (solid chrcle). Growth curves are eye-fitted, and those of clear and
unclear sequences are indicated by solid and broken lines, respectively.
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HAAH BTz, & D19904F 2 A I HE L 7R 11-12mm D MR AEEMII19914F 1 ekt 5
B2 -3 AoRKFEEMOKE L —KTHEND, 1989F D 2 - 3 A o RAKFRAELRICHEK
THEEZBRS. TDX51EFE 25, E. pacifica DERBIRE21H BRE L1s5.

19904 2 - 3 A it Li-RKRAEER IS WT4 B 7H»H 6 A15H ¥ TOFHEE &
BEMM L &/ 2 FETERCH TID, BEROBEEMHORERELXTHELAL A, HEK
EEEE130.102mm & 72 - 7o (A IR EEE T3, 1nn). 19894 1R Lic &% 2 bh b KB ok
HO2A1H25581 8% TSGR ERERRICOWTRKRHEY L L 2 A HEIBE
HEEX0.076mm & 7e o 7o (ARIREEE T2.3mm).

100
50+
10:
g B
~ 5—
S L
=
1- « August 1,1990
B ,‘/ o December 5, 1990
0.5F /
| 1 | I T | | | | ]
5 10 50
BL (mm)

Fig. 6. Relationship between wet weight (WW, mg) and body length (BL, mm) of
Euphausia pacifica collected on August 1 and December 5, 1990 in Toyama
Bay. The regression equations are log,,WW =3.31 log,, BL—2.58 (r=0.985,
N =36, P<0.01) for August data (solid line), and log;, WW =3.02 log,,BL—
2.27 (r=0.982, N=36, P<0.01) for December data (dashed line). The differ-
ences between these two lines are insignificant (covariance test, P<0.05).
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6 FR—EFERF

B 7777wy b L8 1HEIZA S HD E. pacifica Ao & —k =R
fhE ZThEZhOBERNZOWCEHE S hcBURER % Fig. 61Rd. FEIER OB 1
M350, {HOBIMOBRIALD 2 ODOEBEBLOEXCEZTEIALLIT (F=8.13,
df=1, 68, P>0.05), F/Zzoth b AEEXRDbhIho (F=1.44, df=1, 69,
P>0.10).

z =

1 TEFREICBITMES

FF T SERERIIPKEL, WEIRELTVWHDOT, TOEEMHFEET ok
TENCERE T ALENH %S (BRINTON 1967). KAMPA and BODEN (1954) X E. pacifica D3
BOREE A B RSEB B o #ticst X v ER60-270m (=4#0.02-0.08m) sMEL T 5. F
oA F 7 IR TR T ARY c MBAMECKIGL T, B < Eih X8 Tk 5
“tail swimming” (INT#&ED Fuphausia superba THF0.4m BE (FKE20miEY) <h s
(KILs 1979). Zh b OFEHGEE ZAPFIETH I/ Aty 7 % v b (JF 1Im), MTD x »
N OBRMEEE (ER0.5-0.8m) X H /XL, WREHICL ABREIRESBVEFE2OLRS.
THRO7AF v 7 « Fy FREFr—A 3y FEHGI/ME (1975) & RKPFFEROFER O B S
COfEwmE T 5.
2 BEBEEEEICE TS E. pacifica DESEE

EC(1975) IEEHESRICBVWT6 74 — b T Ay 2 o Fyv Fh@bte—nxy b (§
HiE 3mm) AW EREGERE (A 18D %fT\, E. pacifica BHEFEOGREHREN T 1
FERNCE 0B, S oo/ME (1975) O3S IR H KIS BT 5 E. pacifica DEEIC D
TORPIDSDTHBH, Thi ks EEGEMROKREE - Viz4 AnbIIAEZ ©H LA
LTR BT, ol E. pacifica l3EFELTWIRWZ E2RLTWA. ZOE—XHRicks
% E. pacifica DEEAEIIEINEOBAECLHER IR (Fig.5). L L/ (1975) »E
EWHHALER Yy MIEE D - oo, IIRGAERFEEIR T, X o TEINERHAE 5 m
UTONEDOEEIAHOEEFEH I, ThLIARFCI VWD THLMC I 1.

BB R\ T E. pacifica DEENE —LHNAFHT 2 FEA & LT, AEIERRICHEY 7
Fv 7 b RETHHICD, EFREECE, REOEFELBIEXEATH DLEREIE 2 Hh
5. MTD * v biC X 5 BREESMOERLD, 9 A TREBOEKEDI-», WEOEFE L
50m MRCHIH S hTwb 2 Enbns (Fig. 4. FOMEBABEOEMIAAE HB I, K
ETEX kot D. Fig. 40FERNS E. pacifica D BIRE O _FRII20°C fHE & &
bhdn, ZHIENEE R CBREMICEE LKE T T - eAEol kR8s, B
FHEROUEHRE TS, Tihbb, BREEREKREREESICEL D, 20C%
Mz s LB fThbhie ed. ILMEHEES KR LA L &L THEMT L0, 20CHiEz
HEBMMBIEESD GRr)* 120 TRKRIC X 52AXRE~OBEIHIX/c <, KEFLEE
HETELTWAD, ZORHEIEILETREEY 75 v 7 + v b roB AR TFLRE
Th5H (HIRAKAWA ef al 1992). F 1z, E. pacifica (3§75 v 7 v 23Tk, B~
Svz rvAHEEHEELD, BTS2 vEGERE 2 EERTRAELAESICHETE
W EDBRIRE TS (OHMAN 1984).

* RFEXER
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ZDRRIC E. pacifica DEFEITEEROH « Blc X - TKESEEIR 5D, Fig 6iorR Lok
£ —ARERRIIEEEEN OB L B L TcERRE bR, 2 ORI E L RIRE
TdsEEETROCAShAEEOHLD (VY2 EHEHE DK F, NIKOLSKY 1963 &
B X E. pacifica TIXR LIS WERRT.

Fig. 5 i@\, 1980 Ik F i L HE I h - FARREEF OFE = — V23 7 A LIERAD
LTWAERDOWT, ZHIIEZBEOEREI N L0 TR/, X K oEE EiXRIELT

(AR AT L BT LR EB2ZLHRRVWES S, ok Ay EofEHE
INIT, 2T =D 743N VI TS Thysanoessa  inevmis, Thysanoessa raschii,
Meganyctiphanes norvegiva &, oA *7 3 THHE X T\ 5 (FALK-PETERSEN and
HOPKINS 1981).

U Eo#ERNSEINBERTS E. pacifica DEFE R 2 F EDTABELUTFTOI S5,
1990F-DE LB\ Tik 2 Ah@nb 3 AhHciEY 77 v 2 v VOFEET v — 3 vV 7K
bHhre (HIRAKAWA ef al 1992). 199140 1 A F A DAREM K 2 o @ AHF 2319894F o [F] Ry
AL, 19904F 2 A Lo B@FicERT5 & EET5E, ZoBH 77 v 27 + v ORE
Tn— 3 v 7T E. pacifica DEFFEIERCHRE - BLENARKR L LS. £0
%, SAEHFEERRE FCRE LY - fifk s h. ERBOKEN ERTAECIE, B
MoRBA~OBEIIH S h, BEAHEIWL LRI - TREMMER T, 11AHKCRS
EKBO TR X - TRBAOBEIHB O E 52, ZofEEw "7 v 27 rvid
ARinORIcH D, MO - EINCIFBFOWY 77 v 2 v ORIV — 1 v 7R
T bt XoT, BILBKEFT2AEOALIIE o 1 AR X £ 1 46H
THDH. FEER»D E. pacifica W™ 1 010 EITHIL T 5 I0E0350- 15018 T B 5 HH R X
nTws GErr ABOEIIT2 » AR X O o20ENIg EEMNTSEEZLRA TV
23 (ROSS et al 1982), Z DERIEINIEILE D E. pacifica THER T\ o, ABFETH
X NI R A OMEMEIZEET21mm, #ET23mTH D, Fig. 5 OBREHBE»D, BB EF LK
ORIkl ARE L AR b b.

3 figiic 17D E. pacifica DEFEHR & DR

E. pacifica ® B JASRBEBENICO\NT, » YV 7 4 = 7R ENEFER, BREE200-400m 7K
BEBET5E/ME TV 55 (BRINTON 1976), Z AUIABFZEOREE (M 0-100m,
B 0 250-300m) & Kk —%%T 5. BRI ORI ESES ) 7 4 0= 7Tl T
% DT (BRINTON 1976), ABMIZECEILE D E. pacifica o>WTHEB AR (11-21m)

Table 3. Regional variations in breeding season and life span of Euphausia pacifica in the North
Pacific.

Habitat Breeing season Life span Reference
Okhotsk Sea June 2 years PONOMAREVA (1963)
Off Kamchatka spring-
2 NEMOTO (1957
/South of Aleutians early summer years ( )
Off Oregon September 1 year SMILES and PEARCY (1971)
Off southern California all season 8-12 months BRINTON (1976)
ff ik
Off Sanriku, May-August ~15 months ODATE (1991)
north eastern Honshu
Toyama Bay February-May ~21 months This study
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LR E—3T 5. E. pacifica DEIFIICOWT, MBI E LR S LV-ZEMTCORED
BEOPHEEAIZ 5 -8 A (/NE 1991), A4 — v 27¥ i 6 A (PONOMAREVA 1963) TH b, filh
LEINBX VERT VA, &V 2 vfTo E pacifica DEINZ Y Alcibh, A Y 741 =
T TIEEEINSA A B RS (Table3). ¥z, EioE S, BILBO X142 AnD
EAV7xA=7{DX 5 CHBFECH5S0FTET S, BRINTON (1976) 3 E. pacifica
DOEINCHBEILIRESME LT 9-16CoOKR L EFREROFAEEL DT TV 5. BEIUB TR
B0 BB AFEFINCR ST B DI, BEEEREHRPN CID 51 HAEHEL T\ 53
B:b> (Table 2), HEORBUC KT 2K « (R~ OKFE IO T X H LB/ X WS B
bhsb.

WEWZBL T, BILEO E. pacifica TE % rd TRWEFHOA AR 0, & OlERE
WEREILECHEINAIO I SE ALV T VHRED Y 7 40 = TS 2488 T
HREWIEE TS (SMILES and PEARCY 1971, BRINTON 1976). FaA Y 7 x /v = 7Y hTL
b HREERHOERE, FEEHMNREAROMIBBIC X R EREMEGOLE & ThTEET 5
ey 77 v 7 + vOEENOBLFE 2 b T\% (BRINTON 1976). W@ /e fEIRE T
TO E. pacifica DFFE1 A A7) 3SmBE LAV IV -BA ) 72 0= T7HTEIRED
LRhTV5. BIUET3-6 AR bR1990F 0 BRERFORARERE L1 » 470D
3.1 T, EA Y 7 a A= THOBEREFRER T THS. BH Y 7 4 0= 7 HIIERERTH
W7 7 v 2 r VOREEDNHPELBI D KEVCE LR TWA. blzhiZzre 7 41 q
TRIHEW S v 7 F vEERIES Y 72 4 =7 T 3ug,/ L DEEEN4L—9 Hith
Te W REFEE T %08 (BRINTON 1976), & ILEERTIFERLYEL Tlug L il 2 2RE
FFE EHRBLL 7o GRIE 1984). Euphausia superba OFRE EBR T, BEEE TEDEEE @ 4]
LTHEmT 55, HA—TOMEEN L THRERRE TS IREeT—T L5, ZOK
ED—E 70 5 R ERE L E. superba Do, REFEETlng/ L (7 mw 740 aBHT
30ug,” L) EIFEFEE L (IKEDA and THOMAS 1987). EdOEWEEEH V 7+ =TT
D E. pacifica DBEEBECEN R BRI DX, E. pacifica DRI BT 5 EEE B EE R
PRREICAR D, FRREINETCOWEY T 5 v 2 v VOAERIES Y 7 4 4= 7 ICECT
B E. pacifica WX DRI SFIHEN D1 DBAFRIIEL HoTWH00, L T4
BIEHXET LRIETH 5.

BILBTO E. pacifica F IR B2 A EAES bhle. THIZEH Y 74 1= T7#H2H v
TVHORER (8-1248) I hdhEWVR, - —V IR aF vy APeET Y 2 - v v
WEORER (24) X b d%y (Table3). 44—y 2R h 4F v v AP TIRELHOKER
0-1CEEL, FDDRBOREIEN LD EEbIS. KR F T E. pacifica DRI
PR D, #o THESELS R2RIMHEERTHIHLD LTS (SAMEOTO 1976 ; 3
)* EHY 7 x=THCo E. pacifica DFERBEHB AR IT14-20ng,/ M ERE I TV 5
7% (BRINTON 1976), Z HUTABIZETH S 2T s - 7o E 1L T OEB FHHFEE25mg,/ mP X b
HvE . UL, BIROBEE S V) 7 A= 7HOMEERIIEEEINL, REEEHLEL
ENLHFRECHTAAEROLIEILEI DS KTHLIFIREINS.

X [
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