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PLANKTON COPEPODS COLLECTED BY R.S8. “YUSHIWO-MARU”
IN PACIFIC WATERS TO THE EAST OF NORTHERN JAPAN DURING
HER CRUISE IN NOVEMBER 1948.

Masateru ANRAKU

(Faculty of Fisheries, Hokkaido University)

Seventy three species of copepods were identified from the collections, these
involving twenty five warm-water species, four cold-water species and three cosmo-
politans. Calanus plumehrus, Calanus cristatus, Euchaela japonica and Candacia-
pacifica were distributed in the cold current, “Oyashiwo”, while Calanus minor,
Euchaeta marina, Candacia. bipinnata, Temora stylifera, Setella graeilis, Corycaeus
flaccus and a few others were distributed in the warm current, “Kuroshiwo”, and
in the offshoot of the Tsushima Current. Mature females of cCalanus plumechrus were
obtained both from 500-850m and 1000-500 m hauls, while the mature males of this
species and mature females of Calanus cristatus were collected only from 1000-500 m
haul. Euchirelle curticauda, Phyllopus bidentatus and Xanthocalanus sp. were notjced
to be new to the present areas. ‘

Fig. 1 Chart showing stations at which collections : I 8 whr
were made.
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Table 1.

List of the species collected.

Family Calanidae

Calanus helgolandicus
Calanus plumchrus
Calanus tenuicornis
Calarus cristatus
Calanus mi\nor

Calanus darwinii
Eucalanus bungii bungii
Eucalanus subcrassus
Eucalanus attenuatus
Rhincalanus nasutus
Paracalanus aculeatus
Paracalanus parvus
Acracalanus gracilis
Clausocalanus pergens .
Clausocalanus furcatus -

Calocalanus styliremis

Pseudocalanus elongatus .

Euchaeta marina

- Kuchaeta ovata

*

Family

Euchaeta japonica
Scolecithricella minor
Scolecithricella orientalis
Scolecithricella ovata
Scolecithricella abyssalis

Scolecithrix danae

_ Xanthocalanus sp.

Gaidius tenuispinus
Gaetanus drmiger
Scaphocalanu§ sp.
Euchirella curticauda -
Aetideus armatus ’
Bradyidi‘w armatus
Centropagidae
Centropages bradyi

“ Centropages abdomihalis

Temora styrifera
Temora discaudata
Metridia lucens
Lucicutia flavicornis
Phyllopus bidentatus

1

B

Family

Family

Fanmily

Family

Pleuromamma abdominalis

Pleuromamma gracilis

Pleuromamma xiphias

Heterorhabdus papilliger
Haloptilus oxycephalus
Haloptilus sp.

Candacidae

Candacia bipinnata
Candacia pacifica
Candacia catula
Pontellidae

Acartia negligens

Acartia danae

"Pontellinag plumata

Cyclopidae

Oithona plumifera
Oithona similis

Setella gracilis N
Microsetella nowe?iCa
Clytemnestra rostrata
Oncacidae

Oncaea venusta
Oncaea media

Oncaea conifera

Oncaea mediterranea

" Oncaea sp.

®

Sapphirina sp.
Lubbockia aculeata
Corycaeus longistylis
Corycaeus speciosus
Corycaeus flaccus
Corycaeus agilis
Corycaeus anglicus
Corycaeus latus
Corycaeus concinnus

Corycaeus sp.

Asterisks indicate the species

collected only from the deep

water.
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Fig.3 Distribution of Calanus plumchrus
(26—0m). The sign used in the figure
means as follows: @abundant,@common,
®present, Orare, Overy rare, X absent
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Fig 4.
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. 4 Distribution of Temora styrifera
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Fig. 5 Distribution of Coryeaeus spp.
(& present, X :absent)(25-0m )
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Fig.T Euchirella curticouda (%) Fig.8 Phyllopus bidentatus (2)

a. dorsal x15
b. lateral x15 a. dorsal X 25
c. 4th footx25 b. Bth feet X100

d. inner margin of lst segment
of basipodite of 4th foot X100
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9?’61‘3_3% SR, T LTl B S W e s HEO IRBB L R A D7z, Centropages ab-
dominalis W/IMREREE (1950) AsEEBBIcd TEL WIREIETS 5 LIEF LTV 225, AR
O B OARPE T I NIC L s C 1 EBIRE I N2OHITH DR, Euchacte ZEIE E.

marine HIREH O 1 E 575 ULH R E. joponica vk St.89 ¢ E. marine LHFEL
TVwBHME £ maring OSHBERIIMCR AR K LTW3 (Fig.6), 5t.39 TH
HipsIEICIRR & 7 © IR pLo 1B O FEIE 53 100—150m iz 24 & 500m > & ORAFICBEL
TRERBFALLIOTS 55, 0k D SORY TR EFENHCRESOBES BT
E. marina 353 L . DALO & MR LB b S o B3 miLl kR # 85 Cid 500m DIES TR
OB IIA DT Zaﬁ E. japonica HEE I N L BRN B, Gactanus armiger X TE3KA

AEHEIC LA WEE T R L SEIE IR R 0° @Il M 0200—0m /G THEMIC B 5TV 598 (£

1987). BECRTR Y 2B TS HRAL 2B SBMI L (Table 5),  Euchirella
curticauda¥ (Fig. ) R#4EE TRAELERE SN TRAEH DRI TS EE S BIREE St. 17T R o
St. 19 Rt B 500—26m G CRE S 7z, Aetedius armatus ZEREE (1937) 1 X 4L H ASiE
WTRPVEIEL IR T2, SEOMBRRE YR 2 L4FLIBRKEECEhTVWE

I

T

¥ Euchirella curticauda, Giesbrecht, W, 1892. Fauna u. Flora d. Golf. v. Neapcl., Bd. 19, Pelag.
Copepoden, 8. 233, T«f. 15, Fig. 3, 13, 25, Taf. 36, Fig. 19, 20.

Euchirella curticauda, Breemen, P. J., 1908. Nord. Plenkt., Zool. Teil., VH, Copepoden, S. 48,
Fig. 54 (2, b, ¢
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Fig.9 Distribution of Condacia bipin-
nata (@&, &, O) and C. pacifica
() (500—26m)

Fig. 10 Xanthocalanus sp. (?)
a. lateral X 15
b. Ist foot X 40
¢c. 2nd foot X 40
d. bth foot X100

Vo Phyllopus bidentatus™* (Fig.8) b Euchirella curticauda MBS 2 TAWETHRE 1
EhORBTHE2AEET St 3L RN 2Nk, Plewromamma & P. abdominalis, P.
gracilis, P. ziphias © STEAFH L P. abdominalis (ZIE/KE R BRIRICAHAHT 2HEET
(@, 1937) R P. gracilis ZAMOBRSEFEECRIEGFRCERAOPHICET 5 (hH
1918) EZRfLCVBAS SEZOHMIKEFE B P. abdominalis, P. gracilis ORI
FRL2NBeafilcRY) . MRCRERETREL LTI R b 0isd %, Helerorhabdus pa-
pilliger VZRTEE Pleuromamma FEFRE (1937) i X LUIZERHK P ICAfiT 2 TS 545 HO
HECRIEEBRREZHEL BB AN TV B LT LIBRKEH AT 2AVWEEENR
%o KIC Haloptilus ozycephalus RIHMIEHIC BV IHREBE L L% 5HIcHmE 2 BB La.
HASEHE TR LA ¢ e AL BEE TRELACBER LB TS (F 1987), ZNik
i $+.18, $t.20, St.28 » 3HBc 1 ~ 2 AT\ MBI Lk, Candacia 1k C. bipinnata,
C. pacifiea, C. catula © BEHMBLL C. bipinnate X{EHE (1913) I X 2 & SHEMLRIETE
TREWE. AFE%EH oBEINTE D, X G pacifica IR (1987) ic X b SRR
P LIRE SNAERETD I AFECRTLREOAMIGE MR 55 (Fig. 9), RAE
Sz 4O Oncaca OF O. conifera OSRAMOMOSHLER VREL Y A MATH

X3¢ Payllopus bidentatus, Giesbrecht, W., 1892. Faune u. Florz d. Golf. v. Nezpel, Bd.19, Pilog.
Copepoden, S. 419, Taf. 18, Fig. 25, 33, T«f. 38, Fig. 35. : ) :
Phyllopus bidentatus, Brecmen, P. J., 1908. Nord. Plankt., Zool. Teil., Vi, Cop:poden, 8. 142,
Fig. 161.



Table 2. Result of deep water collection at e RS FRICRESE v, 20O

St. 19. 1 & LW & L Cik Xenthocalanus
Calanus helgolandicus sp# (Fig. 10) ARH E hesiEo
Eucalanus bungii bungii 5 1 A B0 o

Paracalanus parvus
Clausocalanus pergens

o Centropages bradyi : X
2>—Om Oithona Similis m St.lQB,()(St.&? K};‘/;H’ 6

ithona plumifera
Qithona plumifer 1000m B RO R

Setella gracilis
Clytemnestra rostrata
Corycaeus sp.

a) St.19 oREHA

Calanus helgolandicus

Calanus plumchrus 117 8 B4R 6 K304 X b RITHz30
Eucalanus bungii bungii T B H26—0m, 500—25m, 1000
Paracalanus paryus -
Scolecithricella minor —500mo 3 B ES L THREEITO
Scolecithricella orientalis i . ) "
Euchaeta sp. E 7o HMIMEREL Table 2 O (T
Gaetanus armjger | » %o
500—25111 . 1
Metridia fucems | SRR/ Paracalanus
. . Pleuromamma abdominalis | parvus OKEE. RRBC LD O
Heterorhabdus papillige ‘ .
Euchirella curiscauda: - Causocalanus pergens 3 ZLLICK
Oithona similis | ¥, ZzofoHrEhcamELTY
Clytemnestra rostrata | g
Oncaea mediterranea %o AHBRBC ZHBRIEO K
) BRATWBOT Setella gracilis,
Calanus plumnchrus
Calanus helgolandicus Corycaeus sp. ©In 2 RIS E
Calanus eristatus — %
Scaphocalanus sp. - EhTns, HE (500—25m) T
Rhincalanus nasutus 1% Metridia lucens 23 KEAFEHD
1003-500m Scolecithricella sp. Bucalanus bungii bungii 952 1Kk
Gaetanus armiger ucatanus oungrt Oung A
Euchaeta sp. (o KBTI Calanus helgolandiecus
Metridia |
Orfc;:auclonl:';zzi #3 C. plumchrus X Y £h>D7%d%

coRBckE#c C plumehrus ©
Fisgl hto ZOBTEND C plumchrus DREEARBRETH 5 FE (1000—500m) ¢
HBp THEORBRBRING, FHEOMR 500m ORERE TRIEER b B8k 500m L
BEAHTLTVWBETH 5o Calanus cristatus (GRIREE) 1% 3 (ALK S Lo Oncaea coni-
Sera (%) RIBEHHEREE 2z bo X P AT 1.3—16mm (g, 1987, ¢ #7112mm) &Y
BRI E{ 30T %0 :

b) B8t.33 OoEEFH

117218 4§08 & b FI1IESEONM 25—0m, 400—25m, 500—350m, 1000—500m o> 4 BLF%
A TEARE L 707, MIEIL Table 3 ol TH5, JtoMBRKIE, BHm bR
BLEMOBBEBEVETCHEITT 52 328 LCEBEKBC I VERTSHF s hT W
5o KETHEBIOML Paracalanus parvus 2R bEL Calanus helgolandicus B3 2ZWCR¥

¥ Xanthocalanus, Breemen, P. J.,, 1908. Nord. Plankt., Zool. Teil., V¥, Copepoden, 8. 57.
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Table 3. Result of deep water collection at
St. 33.

25-0m

Calanus helgolandicus
Calanus tenuicornis
Eucalanus attenuatus
Paracalauus parvus
Pseudocalanus elongatus
Centropages bradyi
O;thona similis
Oithona plumifera
Temora stylifera
Oncaea mediterranea
Cor ycaeus speciosus

400-25m

Calanus helgolandicus
Eucalanus bungii bungii
Rhincalanus nasutus
Scaphocalanus sp.
Paracalanus parvus
Clausocalanus pergens
Scolecithricella orientalis
Scolecithricella ovata
Euchaeta sp.

Euchirella sp.
Centropages bradyi
Gaetanus armiger
Pleuromamma gracilis
Heterorhabdus papilliger
Metridia lucens
Candacia bjpinnata
Acartia danae

Oithona plumifera
Setella gracilis

Oncaea conifera

Oncaea mediterranea
Corycaeus speciosus

500-350m

Calanus helgolandicus
Calanus plumchrus
Eucalanus bungii bungii
Eucalanus attenuatus
Clausocalanus pergens
Scolecithricella minor
Gaidius tenuispinus
Metridia lucens
Oithona plunifera
Oncaea conifera
Oncaea mediterranea

1000-500m

Calanus helgolandicus
Calanus plumchrus
Calanus cristatus
Euchaeta sp.

Brad ydius armatus
Scolecithricella minor -
Gaidius tenuispinus
Metridia lucens
Oncaea conifera

.38 —

REFEROFE & L Tik Eucalanus ate-
nuatus, Temora stylifera, Corycaeus
speciosus O 3 FLFAT o 400—
25m [FiciZ R B RREO Calanus
helgolandicus 3R TR & LT
& Eucalanus subcrassus, Rhincal-
anus nasutus, Candacia bipinnata,
Acartia danae, Setella gracilis, Cory-
cacus speciosus HRAT Bo BB
Rhincalanus nasutus Ao BT
HULIEX % C I0EREZ oive, K
©500—350m T 1k Metridia lucenshs
KBRS b REEX Eucalanus
atfenuatus DIMEMHCH ST T
» %, B FE (1000—500m) i St.
19 Calanus plumchrus OpREE
(9, 8) kRSB EH X Calan-
us eristatus OO KRB LR oL,
ZORD Oncaea (17 { Juii¢ % 0.
conifera T HEHIRTEE St.19 03
BINEAEKS 2T TD 5o
CHE 32D
St. 19 Kk St. 33 @ 1000m FEE I
HOBE FIEgh o7 e 2 5 4(Crosso-
ta brunnea Vanhoéfien) 23145 1 {43
SoRgan (WHFELRE.

vE W

1. APFF19484E11H 6 H X b
A 28 B icE 2 MILHEEHE R O=
BBt 35 MBI R TIREE £ 1T D bt
YEHELZIDTH D,

2. 2HEFOMRARX 2ET
Ho NEEx HRME25H., i
HMEBA TS, EHKM Calanus
plumehrus, Calanus cristatus, Eu-
chaeta japonica, Candacia pacifica

RESES s LIBHEE Calanus



Table 4. Relative abundance of species in_the‘\mte_r ‘layer from the surface to 25 m depth at eah station.

e s f
Species ——__Station- [ 10’ 1]12)13)14| 15|16 |17 18{ 19; 2012122

Calanus helgolandicus rie| + + rr| rr| + rr|v4_- rrj ¢ | rr rror +ir|lrlr| + +lre 4] +|r] +]lrlr|e

Caldnus plumchrus rir r| S| rxporreowr| rr| rr; T : rr

23|24126 2712829 30(31{32[33[34]35{36{3%[38(39l4ol4Im;; 43{41
v - i |

(o]
O,
~+

Calanus tenuicornis rr rr]| rr| rr rrj r | rrj re, 1 rr rr r
Calanus cristatus rr
Calanus minor r rr| rr

Calanus darwinii rr
Eucalgnus bungii bungii xr + +| +| rr; rr| rr r| rrfrr r rrj r rr r
Eucalanus subcrassus rr| r rr
Eucalanus attenuatus rr| rr| r rr rr

Rhincalanus nasutus rr +

"

| -
Paracalanus aculeatus + rrI rr ‘ [
Paracalanus parvus e +| +| +| rr | c|ce c|ce cc ce ce r| rie| 4+ e el ce | rr ¢ rrf + cc r| e +|r|r|rr 4|+

]
-
-
£+
+
-
[+]
+
+

Acrocalanus gracilis
Clausocalanus pergens r +| +| +| +| rx| ex| r°
Clausocalanus furcatus ’ r| + r ' ' ' rr

Calocalanus styliremis _ rr
Pseudocalanus elongatus c| e ccrir| + rr + r
Euchaeta marina ) ] : r rr
Euchaeta ovata rr rr B ' rr
Euchaeta japonica ) : r

Scolecithricella minor + + o+ + ) + e r
Scolecithricela orientalis rr
Scolecithrix danae rr.
Gaetanus armiger r| o . +

Scaphocalanus sp. . rr 1"!'i r

o |-

Centropages brad yi +| + +| +| ¢ rr, rr| rr{ rr; rr, rr fr rr rr{ +{ rr rr; rr rr rri rr
) Temora styrifera ¢l r| + B k rr rr rr rr cc| r{rrl -+
Temora discaudata rr : rie ’ ’

~;M"et.ridiar lucens +l e L rr| ce, -+ . 'rr ce 4| rr; rr ce, + ¢ +

Lucicutia flavicornis rr - N el

Plesromamma gracilis I & R N I S Er| - : S . - r | r
rr;

-

‘Pleoromamma abdominalis rr
ﬁH‘eterorhabdz_;s papilliger ) ) 1 L | ) rr rr rr rrl rr T
- Candacia bipinnata - - rr T :

.:Canaacia pacifica = '

Candacia catula rr
Acartia negligens ‘ rr v
Acartia danae ‘ rr rr
Oithona plumifera | +r]|r r|r| + ‘ rr rr| rr| rr rrporr| | 4| + ef|rr| +| +|r
Oithona similis A + o+ clrir]e|lr]ele| ) +"+] &l erfe|rle| =] +] «| vl el +{ec|r| 4] c| +irr rr| ¢ +

"t
A

Setella gracilis x ryryreyr rr rr rx r)rmormer ¢

- Microsetella. norvegica .. | . r|r ) rr
Microsetella rosea r T rr

-

—
[
s

_Ulytemnestra rostrata r| jrr r rr rrj rr

Oscaea venusta | | | ] ] ]

Orcaea media . e Ty

rr
Oncaea conifera

Oncaea mediterranea : ce, +| rr| rr| rr r{rrorrorr rr{ rr{-rrl rrl rr, ¢ celc| e| +| ¢ riece £ +| +| ¢l ce

Oncaea sp. . r
Cor ycaeus speciosus r

‘ L L
rr ¢ ©|rr . , rr| rr r

~Corycaeus flaccus ;
. + rr +

Corycaeus agilis

Cbrycaeus anglicus
Cor ycaeus latus Ir +

Cor ycaeus concinnus

T e e T T




Table 5. Relative abundance of spacies in the water layer from the surface to 25 m depth at each station.

__ Species

|13

| 14

15

Calanus helgolardicus
Calanus plumchrus
Calanus tenuicornis
Calanus cristatus
Calanus minor
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Irr
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c
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jo g

Calanus darwinii
Eucalanus bungii bungii
Eucalanus subcrassus
Eucalanus attenvatus
Rhincalanus nasutus

cc

rr

rr

rr
rr

Irr

rr

rr

rr
rr

Paracalanus aculeatus
Paracalanus parvus
Acrocalanus gracilis
Clausocalanus pergens
Clausocalanus furcatus

rr

rr

rr

Ir

rr

rr

rr

rr

Calocalanus st yliremis
Pseudocalanus elongatus
Euchaeta marina
Euchaeta ovata
Euchaeta japonica

rr

rr

rr

rr

rr

rr

rr

rr

rr

rr

rr

rr

Irr

rr

L]

L2

rr

rr

rr

Scolecithricella minor
Scolecithricella orientalis
Scolecithricella ovata
Scolecithricella abyssalis
Scolecithrix danae

rr
rr

rr

rr

rr

rr

rr

ri

rr
rr

rr

rr
rr
rr

rr

+ 4+ +

-

"

Xanthocalanus sp.
Gaidius tenuispinus
Gaetanus armiger
Scaphocalanus sp.
Euchirella curticauda

rr

Tr

rr

rr

rr

rr

rr

rr

rr

rr

Aetideus armatus
Bradyidius armatus
Centropages bradyi
Centropages abdominalis
Temora styrifera

rr

rr

rr
rr

Irr

rr

rr

rr

rr
rr

rr.

rr

rr

rr

rr

Tentora discaudata
Metridia lucens
Lucicutia flavicornis
Phyllopus bidentatus
Pleuromamma gracilis

-

+ +

rr

rr

cc

rr

rr

rr

rr

rr

Ir

rr

Pleuromamma abdominalis
Pleuromamma xiphias
Heterorhabdus papilliger
Haloptilus oxycephalus
Haloptilus sp.

rr
rr

rr

rr
Irr

rr

rr

rr

Irr

rr

rr
rr

rr

rr

rr

rr

Iy

Irr

rr

rr

Candacia bipinnata
Candacia pacifica
Candacia catula
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