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DISTRIBUTION AND ABUNDANCE OF COPEPODS IN THE GULF
OF ALASKA AND THE BERING SEA IN SUMMER 1978

Sam Seuk Lee

National Fisheries Research & Development Agency

ABSTRACT

The materials were obtained in the eastern Gulf of Alaska and the south-eastern Bering Sea
during the cruise of the research vessel, Ohdae San, from July to October 1978. A total of 76
samples were taken by NORPAC net from a depth of 200 meters or less in coastal areas.

1. The surface water temperature in the coastal waters, varing from 9 to 10°C, was lower
than that in offshore waters which varied from 10 to 12.9°C in the eastern Gulf of Alaska.
Thermocline was formed in the 30~50 meter layer. Salinity of the coastal waters of Kenai
Peninsula and Kodiak was 30% which was slightly lower than that of offshore.

2. The water temperature of the surface layer down to 30 meters varied from 7to 10°C and
from 1 to 9°C in the layer below 30 meters in the south-eastern Bering Sea. Meandering thermal
front spread from the Alaska Peninsula to St. Matthew Island by way of St. Paul, and a ther-
mocline was found at the 30~50 meter layer. Salinity ranged from 31.0 to 33.0% and that of
northern and coastal waters was little lower than that of offshore.

3. Zooplankton biomass fluctuated from 0.1 to 23. 6cc/10m? in the eastern Gulf of Alaska and
2.0 to 26.1cc/10m? in the south-eastern Bering Sea. Plankton was rich in the following areas,
the inshore Kodiak waters, the northern Bering Sea, the Coastal waters and waters adjacent to
Alutian islands however, poor in the central Bering Sea. In general, the south-eastern Bering Sea
has a higher concentration of plankton volume than the eastern Guif of Alaska.

4. Twenty three species representing 17 genera of copepods were identified from the samples.
These were mostly composed of the cold water species, such as Pseudocalanus minutus, Acartia
longiremis, Metridia lucens and Eucalanus bungii var. bungii.

5. The cold oceanic species were composed of Calenus cristatus, C. plumchrus, Metridia lucens,
Eucalanus bungii var. bungii and Scolecithricella minor. The cold neritic species were Centropages
abdominalis, Pseudocalanus minutus, Acartia longiremis, Eurytemora herdmanii, Pontella pulvinata,
P. longipedata and Tortanus discaudatus. On the other hand, the warm oceanic species were
Calanus tenuicornis and Oithona plumifera. The cosmopolitan species were Calanus finmarchicus
and Oithona similis.

6. It was suggested that the cold oceanic species, Eucalanus bungii var. bungii and Metridia
lucens in the south-eastern Bering Sea can be recommended as a valuable indicator species for

finding the fishing grounds of demersal fish such as pollock and yellowfin sole in this area.
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Fig. Z. Schematic diagram of surface circulation
(geostrophic) relative to that at 1,000m
surface, North Ocean (from Dodimead et
al., 1963).
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Pig. 7. Vertical distribution of temperature and salinity of the Gulf of Alaska in summer 1978,
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Fig. 12. Vertical distribution of temperature and salinity of the Bering Sea in summer 1978.
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8~11).
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Matthewd B2 BEEE dhs@He] ©8
& wo} St. Pauld MEEuRc 1~2°C HE#EE
veb i gl ek (Figs. 3,4).

S50mBREE 1~9°Ce] KiBKE= A Alaska
22z o) 4] St. Pauld-& oje] St Matthew 4 7} #]
Iefge KERMeE BRen ded ox
Beringiig 2 %€ Bristol## ¥:2E7A FE HK
st WIS AMES BastE e A KERTRe BK



24 %

oAy
25

34353637 38 3040

(ALASKA)

11

|y ;l;.!.hlllllljlﬂllﬂlll |

13 69LRRBK T BEDA TR

ot

26 SRR TR D TR RN

’E
Ih E,I i

326

(EERING]

Fig. 13. Numerical abundance of zooplankton in setting volume of zooplankton
of the Gulf of Alaska and the Bering Sea.
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B 2 9l ch(Figs. 8~11).

@7 @aafE 29 100mE7tA € 310~

33. 0% 24 Unimak4 o) 4] St. Pauld g o] 2
LIS 32.0% UEg el gley 2 il
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Table 1. List of copepod species identified from
the present study.

Calanus Jfinmarchicus(Gunnerus)
C. tenuicornis(Dana)
C. cristatus Kroyer
C. plumchrus Marukawa
Eucalanue bungii var. bungii(Johnson)
Ctenocalanue vanus Giesbrecht
Pseudocalanus minutus(Kroyer)
**Gaetanus armiger Giesbrecht
Euchaeta sp.
Scolecithricella minor(Brady)
S. spinata Tanaka
*Scolecithriz danae(Lubbock)
Centopages abdominalis Sato
*Eurytemora herdmanii Thompson & Scott
Metridia lucens Boeck
*Pontella pulvinata Wilson
*pP. longipedata Sato
Acartia longiremis(Lilljeborg)
*Tortanus discaudatus(Thompson &
Scott)
Qithona plumifera Baird
0. similis Claus
Microsetella rosea Dana
*Monstrilla sp.

** Collected only in the Gulf of Alaska
* Collected only in the Bering Sea

11~23.6cc/10m® WE=A sl gl
H A Hemny BEE ol slch. Beringfgoll A4 =
Alaska2 s b8 db@RECl A Nunivakztz] 9
o] Fo FRPLE 2lcc/10m® Lh EE e
el 714 2o HBES ¥9ov, =3 Alaska
p i Jtflel A St. Matthew4] REFEHER 4L
7hA ey W& R4 11~20cc/10m*E Hi
R zA FHAZ B2 HFERelded o i
HRE2 vlold AFEMe 14 A7 Sl
gl ch(Fig. 14).
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Fig. 14. Distribution of zooplankton biomass (cc/
10m?®) of the Gulf of Alaska and the Bering
Sea in summer 1978.

tanus armiger & A9 K& A Beringifgol A gt
HBlst e B EAKES BREEY  Scolec-
thriz danae, FEurytemora herdmanii, Pontella
pulvinata, P. longipedata, Tortanus discaudatus,
Monstrilla sp. % 6ffio] B o HHi &
2 MR 3 Sk #Eoludh

ol #ERy SFWEREA KAHA AFEWY
5L kP8 w9 Calanus cristatus, C. plum-
chrus, Eucalanus bungii var. bungii, Metridia
lucens, Scolecithricella minor%.& IEAIRK 2o}
HEERKEAA  ESHEHEE  dEhfded,
Centropages abdominalis, Pseudocalanus minutus,
Acartia longiremis, Eurytemora herdmanii,
Pontella pulvinata, P. longipedata, Tortanus
discaudatus %-& Aol Al HKIK ] =t

Calanus tenuicornis®} Oithona plumifera: 4t
PEEFAIEANA SAstz =8, Calanus finmar-
chicus9} Oithona similist= #gHol BRI A
#ol A NEAA mE2A St Bl

3. Copopods®] HERE

WEOMS EmEH HBEY] 20ER HI
HEEE 10~16762070 4l /10m® &= 4 Gae-
tanus armiger, Microsetella rosea %9} BEKfE
o] kiEr AES HBES 2dov HKiRAHK
#&<) Pseudocalanus minutus7} BB SHhes
B g4).

LS WE HEe Pseudocalanusr} 54%,

Acartia longiremis?} 279%, Metridia lucens7}



20

)T 33d STENPIAIPUI JO J9QUWINU Y} 9)BIIPUL S[OqWIAG wWQL 33d S[eNpIAIPUI JO JOQWNU 3y} 21BIIpUl S[OquIAG

"8/6] Iowrwns ul eag Buileg ay; pue BYSE[Y JO ‘8261 Iswwns ur weg Sulrag dy) pue eYse[y jJO
JIno ayy jo spodacod jo dduepunge pue uonnqrisiqc ‘91 ‘Jt4 Jin9 oy jo spodadoo jo souepunqe pue uonnqiusyy Sl A4
2050171206 ! 5%..5@ fe;:@ @ P [SEIPY e crenim. @ [N @ 98“.3.@ oom..o,e woil @ o e I>e
T :
~0f _,r Sl 2 STULL)
i
|
A
i
A,,
l
S

BEEHS STI0T)

B Jon TB0ng SRS




7% Alaska¥s} Bering#§® Copepods®| 7 M#LE 21

e o e i e

@ - @w.m@mmgmm

Fig. 17. Distribution and abundance of copepods of
the Gulf of Alaska and the Bering Sea in
summer 1978. Symbols indicate the number
of individuals per 10m3.

Eucalanus bungii var. bungiiz}
vhebd oloh. @ ARk
ZMo s WK BHIEE 45

8.1% zelx
3.6%E% ##
fbiEol H3) A
ot

YRS K Eurytemora herdmanii, Pontella
pulvinata, P. longipedata, Tortanus discaudatus
%2 Beringi§ inRE& IR A 2t ok F Fidrgt &
HEE ¥+ Ase

4. XERES HHLRE

7}, Calanus cristatus Kroyer
Alaskap®s] Bering¥gol A} 3t3) HB3iel 44
Be 3~30704/10m® @WEEA & A B
o] HiBlslR ]l KodiakgiFy St. 219] 714 A=
Kenaig2 & 9 Kodiak[§e] St. 60} 7} ggk}.
wWiRA 57E 29 Kodiak 4+ Beringlfg
L3 Aol A HBs A o (Fig. 15).
1}, Calanus plumchrus Marukawa
gl A o Zo] WBISIA T FHEL 2~
20070 A /1om32 4 Alaska®@ 447 St. 10, 160] 7}
A H 3 Bering¥g L S St. 430] 3 BN
ct.
WG A Calanus cristatus$} ¥4
FikHol 9l e} (Fig. 15).
th, Eucalanus bungii var. bungii(Johnson)
MR of 2ol HBE £ A2 FHEL 3~
209070 A /10m* = 4] Kenaif2 g ofg] St. 271 7}
7 A 3 Beringifg JL& AH¥ES St 6571 71F

& 4

sto = #HRFIZ = Bering¥gs} Alaskai® wob i
By #8839 Alaskag@o] = Kodiakii#g
Bering#tiol | = Fbe) AR EHMIEE
2% 917 BeringfyMiol 4 & 24 e @
gkck (Fig. 16).
2}, Metridia lucens Boeck
mfgigel A HETE £ A= HHE
302070 4] /10m? &E2 A Kenaif2 g 9} KodiakRi
S St. 971 713 B 3 Bering#g®) Unimak {f
#e St. 1ol A4 gk
B D) 9% Eucalanus bungii var. bungii
o} w3 kel gich(Fig. 16).
v}, Scolecithricella minor (Brady)
Mol A ot Zol MBI KT HHES 1~
13074 4 /10m3 2 4] Alaska®o] P&l St. 971
713 A 2 Kodiak 3% St. 297} 78 =kl
HIEH o Alaska@@ol] A = Kodiak& d.ls
% 4L £} Beringifgol A &= Alaskaf2 i dbdw =4 4
gl A EoHEes 2o (Fig 17).
v}, Centropages abdominalis Sato
WmgE vf 2ol HBE B dx SHES
10~520/10m? #iE s 4 Alaskaf@e] St. 1, St.
399} Bering#gel St. 16, St. 37, St. 4571 713
¥ 3 Bering#g ¥y)¢ oI St. 53] 714 sk
PR SAHE-S Alaskaf@o] A = Kenaif2 g ol
A 39 Alaskafsy itz RIRBUBES W

o 1~

el A HBREE B4 9z Beringfgdl A=
Bristolf#-2 thixo 28 BB EoHHEe

24 gl (Fig. 18).

A}, Eurytemora herdmanii
Scott; Pontella pulvinata Wilson; P. longipedata
Sato; Tortanus discaudatus(Thompson & Scott)

o1 4 Alaskapol &= 2R WBE £
gl = Bering#g /gl A ut KBl EEEEA
WEES 25004 /1om® AT A& &¢ v
i glo vt Beringifgo] KIREBS 1R A
gHas B Ao (Fig. 18).

o}. Pseudocalanus minutus(Kroyer)

WigE of Zel e 4 s 22 HE
B 29 U=z HBEL 10~994070 4 /10m® §
g1z A Alaska® St 47} 714 = 3 Bering¥g St.
730] A WStk

Thompson &
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WIKF SHE 4ojusd Alaskaf@o] A& Ko-
dizkg o 2% BERel S Ao &
@5} Beringifgol 4 £ FEILS) MAEHKO] MUK
of A g HEE & T (Fig 19).

2}, Acartia longiremis(Lilljeborg)
gl A #3 HA Sfst: HBEE
Pseudocalanus minutus th-20 2 w3ttoh

HBEL 10~86807] 2 /10m32 4] Alaskap$ St.
17, St. 21, St. 24, St. 257} 7} A 3 Bering
¥ St. 730] 7 w3kt

%KY A5 Pseudocalanus minutus®} ¥} &
& #He) o}(Fig. 19).

2}, Calanus tenuicornis(Dana)

Rigikol A 3k3] HBLE 5 A3 FHES
1~2807] 4] /10m® #iE2 4] Alaska## St. 3, St.
97} 7} A 5 Bering¥#§ St. 3o] 7b4 wsit

BIXY HHE 2o Alaskafllo] A & Kodiak g
0% SRS Beringigel 4 & Alaskaz2fy 1t
RSt JCMAEA A S48 o 2 4 Bering#el
KBRS JLE WA BIsE Aol ohdst
&%= ot (Fig. 20).

7}. Oithona plumiferd Baid

Aol A of Zeo] HBHIUE FHES 1~
13070 A /10m* {2 4] Alaskail® St. 97} 743 3
3 St. 297} 743 ek

WIEH SEE 2w Alaskaol A £ Kodiakit
ol 4] Alaskazp s daviztx] HiE & A Bering
¥gol A= Calanus tenuicornis®] #Aif= wl<
ok (Fig. 20).

€}, Calanus finmachicus(Gunnerus)

Mgl MBS B 2 oHET 2~
13807 4] /10m® #EE= A Bering¥§ St. 97} 7%
A 5 Alaskaf# St. 29, St. 30°] 7} #sk=h

Alaskafiio] 4 & 2 BHBN A Hi B3 Kodiak
e Guho T REERC Mgl AA
& 2o WBLEE 3ol Beringifidl A& AV
s shpEe) BRI EomEE 2o (Fig.
21).

s}, Oithona similis Claus

Wi o el 8¢ 4 UM HBlEE

1~67074 A /1om® FE= A Alaskal® St. 97} 7}

A A3 St. 3601 7HF B

Alaskapltol 4= M@ /188 224 HTistT
3 AlaskaRgy witiio) [ty BEE ol
Beringifioll 4 = &#gik 24 47stgl ot (Fig.
21)

IIL gigeto] Mk

Beringly Hi#RS] WA (Alaska pollack) <}
7} AHu) E (Sole) & KK+ BEREC 717 &
obA] {51 (Trawl) Jafte] FRM HREo=
A ER #2008 Pt E¥EmeE K
yhe] BB Ml

ol 59 Hfikks AHnwd BK(Theragra
chalcogramma Pallas) = BT FHEES BRI
3tz kbR QA 4% gt (Chang, 1974).

BETR g o=td 49 ERE 3
oy kEEE 200m ZFEHKE b BEiEM 2
SHiME o]0, Unimako] A St. Pauld 4}e]
o] FEEERAIA ML EIE 3 EEe 3
7 g EHo] ¥% St. Matthewd, WE WK~
A SEHFS G4 Jtkstx veA RS
Bristol 1A%:¢ A4 X8 AWT F o=
oA oA mEEwEReE BT e (Taka-
hashi et al., 1972; Maeda, 1972)

AR A BEEC Be 2A7A
(Limanda aspera(Pallas))+ Pereyra et al.
(1976)¢ll {&3t= 200m ZERAA BHRF L2 =
Z AS$AHR g TolA @RI}z FH]
Bristolf# itZof 4 Nunivakd JtE7x9 BE
ol A EBEZcha g

o] & ¥ fufE¢ Fishery Agency of Japan(1977)
o] @A EREA EBSNEE Brd 24
R e SmEEs o) 200m FEMS wHEhA
Unimak4 759} St. Metthew A E¥gol A H#E
@ fOESS BRI E ol Ll K
Woeol A s AEHERE  Ewcalanus
bungii var. bungii®} Metridia lucens®} 5342t
HMEEe #ES —HTo 24 olF zooplankton
o] FHKIEHEA 2 EfErt BEd £ ok
wISERS REfoz A BEItT 4L
e}t (Fig. 22).
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Fig. 22. Distribution of the demersal fishing grounds

and the cold offshore water species of
copepods in the Bering Sea.

£ B

ol ul kel Hks BEe Red pE L#
a9ql HEE JHA = il ol v s
AekigEES AR s 2 F U E
Hardy (1936), Russell(1939) %2 ©-& &Ko
#He A4 GARE FH=E] g RS foth

A#Fzmol Az HBEEE ==t BEY 5%
dke] MRnE REMY RS BHHES &
matel GRS sl 2o AR ERES K
o] 5~9°C, H&-& 32.0% L9l AEEKig
A ESfEE 2Ren, BEREESKED KE
o} 2~7°C, B2 32.0% LA REKiEA A
FeAhdE 5 AAd

SEEVE TEHES Kol 12~13°C, HWHS
32. 0% EAL9 HEEKEAA st o Cos-
mopolitan speciest #FfL7 BtRatol AEa 4
PRoll A 2 Al SAistz A R KMIEE

¢ 4groupe 2 vy ohg3 ek (Table 2).

Minoda (1971)o] {fk3lwd Bering¥g PEFESS K
©] Copepods®] TEESH AERHRIA 0~200m
b2 HBERS 27 o 24 THBRE S Calanus

Table 2. Indicator species groups of copepods in the
Gulf of Alaska and the Bering Sea.

Cold oceanic species

Calanus cristatus

C. plumchrus
Eucalanus bungii var. bungii
Metridia lucens

Scolecithricella minor

Cold neritic species

Centropages abdominalis
Pseudocalanus minutus
Acarlia longiremis
Eurytemora herdmanii
Pontella pulvinata
P. longipedata
Tortanus discaudatus

Warm oceanic species

Calanus

Oithona

tenuicornis

plumifera

Cosmopolitan species

Calanus

Oithona

finmarchicus

similis

plumchrus, C. cristatus, Eucalanus bungii var.
bungii, Pseudocalanus minutus, Metridia paci-
fica, Oithona similis %0 2 RS =0 3,
C. plumchrus®}y C. cristatusi= K5 REE
HiEE Qo KiE 2 200m LUEAA &R
Aotz @k

AFBAA T 23fE] HBTE £ A2 X
ﬁiﬁtﬁi v =8ty C. plumchrus$} C. cristatus

+ 200m LA EE HRESI] A Fol ﬁiﬁi
ﬁ%%il BEMe=Rs e AHBYE 9 &
B} Aol E HfkiEd R 2o

Omori(1965) = Bristoljol A1  Pseudocalanus
minutus.‘l’r Acartia longiremis7y FHPE HE

o 2 A S HBLE-S 1000070 4 /10m®e] =

:LE]_I_ Calanus finmarchicus®} Centropages
abdominaliss. ¥NEEfEo 2 A Lid 2= vxd
SHBAE AR ot

APz s 2 EAES MR 22
REBMBLET 99407 &) /10m*7} viebvA kRS
HEES obF —5TE 45 A+
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Omori(1965) = C. finmarchicus} C. pacificus
£ AR &KdAlA oz SE3A digEe i
R #Es AEgEoR gy ot AAL T
2 EBasA @z C. finmarchicus 3O 2 4
Fatd e =2 @ Fig 215 Zel inREs
N A oHistg e o & Cosmopolitan species &
mEstgc. z2dz ¥E® AL Eurytemora
herdmanii, Pontella pulvinata, P. longipedata,
Tortanus discaudatus %2 B3 Lotz
st} AAS HERR Kot o
TR A ®mdstA HEde RFEMA B
BiEAKES] KiEiEEEd e 2 ddh

£-& Bering

E B

1. FEEAA FRAY AKX 19785 78 288
A R%E 10A 2B7A BNKERREEE A%H
2y Aaligie A Alaskal®Ri Bkl A 3887
Bering¥y FEgigifiol Al 385+ &% HEsd &
76359 RA¥E AR

B 4#48-L Norpac net2 A JKifFol &2 AR
A& KEA FE7A, 200m LU X
200moll A FE7IA EEFIE FESA T

2. Alaskage]l JKEiGHE FEEKE 9~
10°C, #H#sflol 10~12.9°C @@= A #iRte] o
3 Aol Eokoh 30~50m BRIl KEEE-S
s g 2, @ EE v Kodiaksl Kenaif2ghg
Bl 30.0% AAEA St HaAA 1~
2% f20 {KEAEel Jl et

3. Bering#go] %M@ (0~30m)e KiEHH= 7
~10°C, 30m LIES 1~9°Cel #iE=Z 4 Alaska
#=go) A1 St. pauldl g o]o] St. Matthew 4 7}x|
PEATERY] KERTRE 292 30~50m Bl
KBERS MR 55 @l 310~
33. 0% 24 JLEHER o RHR] SMEMCl
A Zd EEHEl St

4. Bl BEEH) HBLEL Alaskafo] 4]
0.1~23. 6cc/10m?, Beringigol A1 2. 0~26. lcc/
1om3e] ZE A Alaska@@» o} Bering¥gr} H#
# BES FEol it

5. FFeelA HBAEES Copepodse] FREH
= 170 2382 A KHg EEEEIJAE BS

i
f65-2  Pseudocalanus minutus, Acartia longire-
mis, Metridia lucens Lucalanus bungii var.
bungii®} o2 HHetAt.

6. UKV KBRS S0l v AN B
Wifi-2 Calanus cristatus, C. plumchrus, Metridia
lucens, Eucalanus bungii var. bungii, Scoleci-
thricella mnor %o) 3, ¥yEYHE AKELS B
2 BEI Centropages abdominalis, Pseudoca-
lanus minutus, Acartia longiremis$} By &
A&t Lurytemora herdmanii, Pontella pulvi-
nata, P. longipedata, Tortanus discaudatus 50|
w, Kol SEMRBHE-S Calanus tenuicornis, .
Oithona plumiferao) . Cosmopolitan species+=
Calanus flnmarchius®} Oithona similis %& &
T et

Eurytemora herdmanii, Pontella pulvinaia,
P. longipedata, Tortanus discaudatus 482 4ff
¢ Beringity MRl A 490 2 Ggks] =
ol o}

7. FAEAAN %W i B Beringi
ol Al MM EHEQ Eucalanus bungii var.
bungii, Metridia lucens?] Sy#ijgiio] @A -}
el & EHREKY BLES RS &l
A ZH R RAEY FEEBE T8 SRS
HR fHgte] "4 Qi

# K

FPRE FTE Ao FEETS HEHA
< EHse T4 RuKERE REAENR
A ML HEEs FRFRRIA REs
=35 BN RER BHitd FA BN BER
oAl &3 EEEEH Mhik T F4A RE
WEM FRIX FEOE 28 EMK &
frol Al RIS WIEE RKohe vk

g £ T ™
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