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Studies on the Zooplankton in Omura Bay— [

Seasonal Occurrences of Copepods

Hideki IToH and Shoji lizuka

This study was carried out to elucidate the seasonal occurrences of zooplankton and their
relation with the hydrographic conditions in Omura Bay. This paper describes the seasonal
occurrences of copepods. Samples were collected at 26 stations in the bay in January, March, May,
July, September, and November of 1976. Copepods were the most predominant group among the
zooplankton collected except in May when the benthos larvae: were the most abundant. 24 species
in 15 genera of copepods were identified. Among the copepods collected, Paracalanus crassirostris,
Acartia clausi, Oithona brevicornis and Microsetella norvegica were the dominant species and
Paracalanus parvus, Centropages abdominalis, Pseudodiaptomus marinus, Eurytemora pacifica and
Acartia erythraea were the subdomdnant species. A few oceanic species were detected only in
autumn. The occurrences of these dominant and subdominant copepods by season were as follows:
Paracalanus parvus from winter to spring, Paracalanus crassirostris in summer; Centropages abdo-
minalis from winter to spring; Pseudodiaptomus marinus from winter to spring; Eurytemora pacifica
in spring; Acartia erythraea in autumn; Acartia clausi in spring; Qithona brevicornis from -summer to
autumn and Microsetella norvegica throughout the year. The seasonal change in occurrence of most
of the copepods species except Microsetella norvegica corresponded to the alternation of hydrographic

condition dividing a whole year into 2 periods.
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Map of Omura Bay with the sampling stations and bathymetric contours.

T, BENMSKEE TOEER SRELTL oM, F

R ) o TEE L RERE 0L LE%*J‘

7vy7wab,ﬁ@mbtofﬁﬁ%@§%%ﬁﬁ
Lo FNEHET2RBICOWTE, BROREEZD
WTHEHIL. 2DEI L TB LN EERS
FAETOF A SEELZIFAED S 1o D OEE
BB L7, —HRE L AFICERE, AES, 10,
1lomy & HBE_R0.5m&BOKES & ES 2 8E
L7z,

* S

1. 1976 DORFEDKIE - B3 OHME



RIERFKELTHESRE 58475 (1979) 7

FRAETROTHORHICB W THAKES L UES
EHHEEAECERMEGER S hisho DT, &£
B L¥E L0 5mBO KRS & ES IS, TOA
DHRDKEEHD Z N TE 5, KEL L VIESD
BAEDE B O % Table 1 ZRUz, 2T
2OAC—EORETHY, EBOZTh LR TR
Vb3 EBbn s, KRIIERES L UHEE L0.5mE
b 1AREFNFNTIB L VT LCORIEMEE, -
KB 7HI29.9C,EEL.MBRTABIVI A
25.9CLENZNOBREBEEH. EFIRETSH
P59 R TEZCETL, BEL0MEb Zh
WENTTRE»SHUEMERL, 9HICRIEE25.3
Yoo xBiz, FrzBHEILE, IO OfTEDFR
BCEBEOZELWHSSHD, RhTH St.26 TR
RIEME13.0%0% 87, 1 B, SAB L UVILAZEREDE
SAME L0 SmE L IZEFRUETHZ, 20T oK
NBRMOBEEAONEE LA 1 26 3 By
FTRER, SEETHY, TA»SIAEHI TR
iR, EEHTHY, 25 ABLIUCNBRIEHOR
TTRIC, CAVBROBY ST 7 b v ORENE

Table 1. Water temperature and salinity in Omura Bay

Water temperature (°C)
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TIRBRHEOHRENR L F VL, SEORETEES
NBY7 T 7 b ORI 2 B 4HE 1 5,
KAEIESE, HHEIEE BRE2ESEY
RESNIBZOMICTFHDO b O DH Y, Fi-EiHE
bEFESHRLL, CheB8WT T v b U RIEHE,
EHE, WA BUE, BRES L UCEEEMDE
D6 EYFICRAIL T 1o Y OEEECEE A B Z
O L FI5E% Table2 12w L7z, 5 B ZHKEY)
L SEER R BER L T2 BEESYED LRI R
L7298, ZOMOR TREMBEOHRIRLSL, &
OEMEDOREOE BROBNCB Y 2 5mRiE %
Fig2 \oim L7z, £ 7: &R 5, FUSHIOHREL LU
HEEAS # Table 3~8 2T L77,

HE U 7R 10/E24%8E T, 2 0 Ik Calanus
sinicus BRODSKY, Eucalanus subtenuis GIESBRE-
CHT, Paracalanus aculeatus GIESBRECHT, Para-

calanus parvus (CLAUS), Paracalanus crassivostris

January March July September November

Surface 7.3-89 11.4-12.9 19.3-25.2 26.1-29.9 23.9-26.6 16.0-17.6

Bottom 7.4-94 11.2-12.7 16.3-19.0 22.2-25.9 24.4-25.9 16.1-18.3
Salinity (%)

January March July September November

Surface 32.0-33.4 31.6-33.4 19.0-32.5 23.9-31.7 13.0-30.8 28.9-32.2

Bottom 32.5-33.6 31.6-33.4 32.5-33.1 25.8-32.4 25.3-32.0 31.2-32.6

Table 2. Number of individuals occurring in important groups of zooplankton. X102 number of individuals per 1 nt,
* % : 10~100 individuals/m?, * : less than 10 individuals/m®blank: non-detected, upper : range, lower :

average
January March May July September November
Copepoda 20~400 20~200 10~200 80~600 100~400 100~600
98 90 56 250 230 240
Cladocera *~2 * % ~30 ~4 * % ~30 ~20 ~1
* % 7 * ok 10 5 * %
Tunicata ~17 1~10 4~70 5~70 1~40 * *~20
* 5 25 20 7 6
Chaetognatha ~10 ~10 2~20 * %k ~24 ~10 ~2
1 2 7 5 3 * %
Benthos larva 2 ~100 3~T70 100~600 7~60 6 ~100 9 ~100
18 24 280 20 20 30
Rotatoria ~% % 4~200 ~200
* 38 11
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DAHL, Acrocalanus gibber GIESBRECHT, Clauso- JANUARY MARCH
calanus pergens FARRAN, Centropages yamadai
MoRI, Centropages abdominalis SATO, Pseudo-
diaptomus marinus SATO, Temora turbinata
(DANA), Eurytemora pacifica SATO, Acartia ery-
thraea GIESBRECHT, Acartia clausi GIESBRECHT,
Tortanus forcipatus (GIESBRECHT), Oithona plu-
mifera BAIRD, Oithona similis CLAUS, Oithona
fallax FARRAN, Oithona nana GIESBRECHT, Oithona
brevicornis GIESBRECHT, Oithona simplex FARRAN,
Oncaea wmedia GIESBRECHT, Corycaeus affinis
MCMURRICH B & U} Microsetella norvegica BOECK
Thote L EDMIZ Cyclopoida & Uf Harpacti-
coida iCET 2 bONEREEBE L2, Thsicon
TEEOFEED T & Tk, FEEETED BEDOHBAG
ZIROED TH 5,
i) 1A

HHB KR IERRBOREL STEECH T THS
n 3 (Fig. 2), B4 0 Harpacticoida HED A,
11E145ESHEE L 72 (Table3), 216D 35 Micro-
setella norvegica HF b %<, EREBTHLB LT
R D60~90% % &5 72, %72 Paracalanus parvus, 100, + 500 , «1.000, ® 5000 , ®10000 , .so.ooo inds.Jm?3
Paracalanus crassivostris, Centropages abdominalis,

Fig. 2. The distribution of occurrence of copepods

shown by the number of individuals per 1
Oithona brevicornis &% { i L 7> (Table 3), ~

Pseudodiaptomus wmarinus, Acartia clausi 8 5 1U°

Table 3. Occurrence of copepods at each station in January 1976. The number of individuals per 1 n? is to be
multiplied by 100. The various marks indicate an follows; % % : 10~100 individuals per 1 i, * : less than
10, blank: not detected.

Species  Station 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Calanus sinicus E I T * ok *

Paracalanus parvus 6 3 4 4 3 3 6 4 3 4 6 1 3 1 % 2 4 5 2 2 4 4 %% 4 4 2
Paracalanus crassirostris 3 2 4 3 2 2 5 2 2 8 105 4% 13 3 5 4 5 2 3 2 % 4 5 %
Centropages abdominalis 1 3 3 2> 2 2 3 3 4 3 2 2 1 1% 1 4% 1 2 2 2 2 5 2 2
Eurytemora pacifica * *k * * * * * % 2 *k
Pseudodiaptomus marinus % 4 9 5 1 3 3 sk 2 kk.ckk ok sk kk ok 3 11 3 sk 2 2 1 3 kk kk
Temora turbinata * *

Acartia clausi 4 2 2 3 1 2 2 5 4 2 3 1 %% 2 3 %% 4 3 1 2 3 4 13 2 3 2
Oithona p]urﬁifera *

Oithona similis Wk ckk bk ke okk ok dk kk ok omk bk bk * EL * Wk ok ek
Oithona brevicornis 2 2 3 2 2 1 3 1 5 5 4 2 1% 15 2 5 2 1 1 %k % % 3 3 2
Oncaea media * * * '

Corycaeus affinis E I I I *k *k * ok ok k * Ok ¥k wk Ok *  *
Microsetella norvegica 16 40100 67 95 37 50 62 74 71141123 22 14415 75172 56 33 16 8 9 12230 19150

Harpacticoida spp. sk ek kk ek %k ik Rk kK Sk dk % % % *k kK ok k%
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i) 38

BREEIBOFE TP 2w (Fig. 2), HHRER
1B 3IZEETH 50 Temora turbinata B LV
Oithona plumifera |3 BIRL e - 72, Acartia clausi
B X U Microsetelle norvegica 3% <, Z0 28T
EEDE5~90% % 5, HiFIBrRBEIC, BEIIB
MBI S HIE L, &7z Eurylemora pacifica b BRI
(St. 23) i2% > (Table 4),
iii) 58

6 EOFED 5> b THREGLUITR L D, Fke
& Centropages yamadai 3 % UF Tortanus forcipatus
WHIIE U 748, Calanus  sinicus B L 1 Eurytemora
pacifica \3R. 5N o7z, Microsetella norvegica H3
%< ORIE T, %72 Oithona brevicornis BRI T

ThENEEELERY, JOWMEOSHIBOREE
B CBEEEOIR U 2D, ZO2EBOHEE
X3 AW HEL TREML 2, oIS Lk
(Table 5),
iv) 7H

BHRI2EXBUCCSBICHEL, FrERBER
B3 w2 % \» (Fig. 2), Acartia erythraea, Oithona
falla, Oithona nanas x 1 Oithona simplex 511z
IR L, Centropages abdominalishS B L -7z, =
D A& Paracalanus crassirvostris 8 X U Oithona brevi-
cornis BEEETH D, BOTEUAN O S THEH
D% L L% 87z (Table 6),
v) 9A

Calanus sinicus 1 & U Temora turbinate 3B U H

Table 4. Occurrence of copepods at each station in March 1976. Expressions are the same an in the previous Table 3.

Species / Station 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Calanus sinicus * k. ok ok k ok * ko k¥ k ok kK ok okk L * *
Paracalanus parvus 1 % 1 1% 2 2 1+ 3 1 1 1 1 4 3 1 1 1 1 1 % #* 2wk
Paracalanus crassirostris 2 1 1 2 19 4 2 2 11 5 1 % %% 9 2 1 2 4 3 3 4 1 1 1
Centropages abdominalis s 2 2 2 1 2 2 sk 1 2 2 1 %k % 3 4 4 1 sk ok %k % 1 2 2 3k
Eurytemora pacifica 1 bk bk ok bk bk bk 3 bk kk bk Rk k k 6 *x ok dk 3 3 2 624 7 1 2
Pseudodiaptomus marinus  #k 7 3 1 4 5 3 %k bk #k 2 3 s 1 5 11 2 3 kk w1 2 1 % *
Acartia clausi 18 35 16 26 12 14 28122 31 35 49 8 7 7 96 55 26 20207 94 39122103 73 13 34
Oithona similis # 1 % 2 3 -3 2 % 1 3 3 1 kk ok 1 1 1 2 1 % ¥ ¥ 1 1 %
Oithona brevicornis 1 2 4 3 5 3 5 7 2 6 5 4 % %% 184 4 6 11 4 3 3 8 3 2 2
Corycaeus affinis L L ®k ok Rk ¥ ] sk sk bk ok Rk ok Rk Bk bk Rk
Oncaea media * * * *

Microsetella norvegica * 18 24 17 23 79 93 9 24 12 50 37 11 20 44 48 22 4 3 3 13 12 4 14 10 2
Harpacticoida spp. L * %k * ok Mk ek ok ok okk Rk 1 % % % % %k *

Table 5. Occurrence of copepods at each station in May 1976. Expressions are the same as in the previous Table 3.

Species  Station 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Paracalanus parvus sk * ok bk ek * bk ok Rk ] %k kK *K * *K Ok
Paracalanus crassirostris Bk Rk £ - ok Rk ok EL I U3 Aok
Centropages abdominalis % * * k% * Kk kk ok ok ok ok ok k ok kK Kk k * * Bk
Centropages yamadai *
Preudodiaptomus marinus * kK *k

Acartia clausi k1 bk k1 bk bk bk 1 sk ok bk 2 3 kK ok ok bk bk 2 bk Ak bk
Tortanus forcipatus * *

Oithona similis ¥ 2 3 * ok ok 3 * 1 kk ok Rk kk ok bk k2 2 % 2 k% 3 % %
Oithona brevicornis 8 12 9 4 2 7 10 10 6 8 11 12 3 2 63 9 13 4 62 39 9 27139 9 11 11
Oncaea media * * ok * * *
Cory;aeusaffinis #k Rk k ok %k ckk ok ok bk bk Rk ok bk bk ok % sk ok sk sk bk k k Rk k%
Microsetella norvegica 24 80 57 43 18 22 22 29 63 57 11 13 6 2 32 26 16 53 47 41 32 33 11 43 57 48
Harpacticoida spp. 3 1 =% K KR 1 2 * 3 2 %k 1 1
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BU, Acartia clausi \ZHIRL ish> - 72, Paracalanus
crassirostris, Oithona brevicornis ¥ X U Microsetella
norvegica WESETH Y, Zhd 3BOEEIILE
Khlzo THREBEOHREBDONRU ETH-T,

Acartia erythraea 3 ZDRDBRY EhoT2, —H, 7

R « R - ARB ORI

HEMED Acrocalanus  gibber £ X U Clausocalanus
pergens BhH TS HBEL L Z L BRENITHD,
(LI (1958) ST ERBBPERNICA S EHRE L2 Z
ED—HN I ZWWEMIFE T w5 (Table 7),
RBARFE L ANC19755 9 B, St. 13fHETHAR

Table 6. Occurrence of copepods at each station in July 1976. Expressions are the same as in the previous Table 3.

Species/ Station 1

2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Paracalanus parvus ELIE R DO k ok kk bk k2 1 dk Rk kk bk k ook kk bk L
Paracalanus crassirostris 65 54 6 47 95 58 78 56 32 49 64 38 37 51120 75 57 64 131 79 39 166 282 33 131 126
Centropages yamadai * % k k %k k ¥ k ok ok Rk * Rk * * *
Pseudodiaptomus marinus * * % 1 Bk * *
Acartia erythraea * k1 bk 3 ok * * % ok ok bk k3 bk k3 bk ok ok Rk 2 2 bk
Acartia clausi [ ] * * * ok k 1 ok bk dk ok 1
Tortanus forcipatus * % ok * kK bk
Oithona similis * * ok *
Oithona fallax * *k * ok * ok ok
Oithona nana * %

Oithona brevicornis

156 259 66 142 143 51 109 123 120 199 119 126 55

29 261 121 123 166 327 252 191 463 188 100 119 110

Corycaeus affinis * Ok * % * bk kK bk 1wk Hk ok K kK *
Oncaea media Aok %k *

Microsetella norvegica * 8 72 6% sk o 1 1202 345 4 629 1 5% 3 3
Harpacticoida spp. Bk J bk 2 Mk bk 2 4kk 2%k x 3 8 7 3 4 4w 2% 3 4 8

Table 7. Occurrence of copepods at each station in September 1976.

Expressions are the same as in the previous

Table 3.

Species,/Station 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Calanus sinicus » *
Paracalanus aculeatus * kK
Paracalanus parvus dok k] ok ek dkk ek dkk bk ] dkk Rk k5 sk ok Rk Wk sk Kk K * Bk ok
Paracalanus crassirostris 121 14 30 84 55 33 33 65 48 84 67 58 29 37111 63 19 25113 64 18 50 15 48 43 14
Acrocalanus gibber * * ok *
Clausocalanus pergens *
Centropages yamadai * ok Pk Kk bk E I * K kK E I I 3 * ¥
Temora turbinata * EL I I
Pseudodiaptomus marinus * *
Acartia erythraea dok 3 bk k3 bk k4 ok bk okk bk ok Rk bk okk dkk k12 bk ek dk 1 O ik %k
Tortanus forcipatus * * kX * ¥k 1 * ¥ *x k *
Qithona similis *
Oithona fallax bk
Oitbona nana *
Oithona brevicornis 294 146 98 205 92 124 136 172 134 155 258 83 62 56 219 156 62 88 100 165 141 347 203 175 192 144
QOithona simplex *k ok *
Corycaeus affinis k ok bk ok ok kk ok bk kK Rk ok ok bk kK ok * ok * ¥
Oncaea media * * 1 %k % * ok k *
Microsetella norvegica 7 2 34 42 29 18 5 5 1 3 20 40 83 20 13113 19 35 54k 22 23 2 2 11 1
Harpacticoida spp. 2 1 %k %k Rk 3 *k 1 22 3 4 13 * kk wk 2 kk ** 3 *k *
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(Of2100cm, B GG54) 1z & 2 WHIERE (2288 L U
240 2 [, 1043MKRER X)) 278272, THTH
EINBEIZZH T HDOLUMNMIROEY TH 5,
3 & b b Canthocalanus  pauper (GIESBRECHT),
Undinula vulgaris (DANA), Centropages furcatus
(DANA); Candacia discaudata A. SCOTT, Calanopia
elliptica (DANA), Calanopia thompsoni A. SCOTT,
Labidocera acuta (DANA), Labidocera bipinnata
TANAKA, Pontella surrecta WILSON B & O} Ponte-
llopsis tenuicauda (GIESBRECHT) TH %, TSl 2
EOREEDREFT THEVETHL RO IMEREE T
H Y, B CHEERTIC Acartia erythraeahs100fE& Ll E T
bol-r e inid, RLTHEIERL, 20
Bl h s ARBUBRIBAL TS Z EDbh 2,
vi) 118

Eucalanus
abdominalis $ % U Acartia clausi HUHEEL 72,
Calanus sinicus, Clausocalanus pergens, Oithona
fallax, Oithona nana 8 & 1" Oncaea media 13 HEL
Kdolz, Oithona brevicornis 3 LB bl->T%
<, BIEUN THRIEEDOTO%U L% &7z, Micro-
setella norvegica \Z AL TH\>(Table 8),

subtenuis H i 72 12, Centropages

% &=

K ¥t ¥ T & Paracalanus  crassivostris, Acartia

clausi, Oithona brevicornis ¥ X U Microsetella
norvegica DA HBRBTEA L P > H D 10'D 4 —
¥ —i2¥L, %7 Paracalanus parvus, Centropages
abdominalis, Pseudodiaptomus marinus, Eurytemora
pacifica 8 X U Acartia erythraea O 38 7K1 + >
LD10°DA =5 —I1ZET 5, #i 4 MIAREOBHIE
DELSETHY, BIBIEESETHL, 250D
BROWThOABICLETIETHY, 4EME
DHRNBHNZ E LD TP BN L s, ANEICE
JABRHEREERNEROBOENTHS I EEZXD
LR

BLED L VEELSBOSHWHBREITI AR, B
FOFHHLELERIHABLTWS, T2bb
Paracalanus parvus, Centropages abdominalis,
Pseudodiaptomus marinus, Eurytemora pacifica 3 &
U Acartia  clausi 31 BB £ U°3 Bic% <, Para-
erythraea 8 & Of
Oithona brevicornis 13 7T BB LUV HIZH W, Zhbd
FBEWIABLIVIALEE - S, THABLU

IREEE - B LEREOEHNRS L R —

calanus  crassirvostris, Acartia

Table 8. Occurrence of copepods at each station in November 1976. Expressions are the same as in the previous

Table 3.
Species/Station 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Eucalanus subtenuis *

Paracalanus aculeatus

Paracalanus parvus #* 1 1 1 2 4=

3 ok kk

ok

2 1 4 ek ok bk okk ok kk Rk ckk D kk 1 ek

Paracalanus crassirostris 18 8 13 20 10 22 4 11 10 12 32 14 6 2 61 14 21 11 5 3 15 43 25 17 25 18

Acrocalanus gibber

Centropages yamadai Hk K bk ok dk kk ok 2
Centropages abdominalis * ok * *
Temora turbinata E N *
Pseudodiaptomus marinus *
Acartia erythraea * *k

Acartia clausi * ok k 1 *k

Tortanus forcipatus
Oithona similis

Oithona brevicornis
Oithona simplex *k LR ] *k
Corycaeus affinis LI I * sk

Microsetella norvegica

Harpacticoida spp.

1k bk ek Rk bk

167 132 124 176 158 210 113 89 109 255

ok ok ok Kk
11 24 14 9 51389 35 19 15 21258 19 22 13 12 91 31 5 3 **
32 ok okk kk 3 5 2

* * *

2 % ok Rk Kk ok ok bk ek ok kk

* * ok bk ¥ *k
EE S *
¥ k ¥ .k x % kx ¥ ] * %
* ok #* % 1 * % *
* ok ok ok % * 1 #3032 Wk owk
*
*k
94 134 79 128 231 97 205 118 139 177 290 262 170 176 301 228
2wk 1 *k 1 ok
R * *
2 23w 3 12 9
1 4 6 55 2 2 2 6 2 5 1 2 1 3
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Calanus sinicus
Eucalanus subtenuis

Paracalanus aculeatus

P. parvus E
10,000
1,000
P. crassirostris 1 ?8
i K|
Acrocalanus gibber —_— lndslm
Clausocalanus pergens [
Centropages yamadai il
C. abdominalis - E

[

Pseudodigptomus marinus
Temora turbinata

4

Eurytemora pacifica

Acartia erythraea ‘ L

o s ~ - E

Tortanus forcipatus

Oithona plumifera -

0. similis A —
0. fallax
0. brevicornis
0. nana -
0. simplex —_———
Oncaea media S
L. e —
Corycaeus affinis

Microsetella norvegica

Cyclopoida sp.

Harpacticoida spp. _‘ L

Fig. 3. General feature of occurrence of copepods in Omura Bay.
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B U7z, ZhEidBlic Microsetella norvegica 13 A
LHBICHERT 5, FEIKEBEPLESORS 5 3T
LEEEX2REL w200 Bbh s,

—7, MAE L OtEE T3, Paracalanus crassivo-
stris (¥ ¥ (Hirota, 1961) 8 & 0 /\fRig (BAH,
1971) &, Centropages abdominalis |3 A#E (Hirota,
1961 < ’64) &, Acartia clausi Z#8F WiE (Hirota,
1964), /\{R#E (5LE, 1971) B L UEHESEE (&
B 5, 1973) &, %72 Oithona brevicornis \3i&[H RS
L (B, 1973) L ZhFnz0%HERA»—
Lo ZRICH LT, Paracalanus parvus 3565 PG
(Hirota, 1961 « '64) &, Eurytemora pacifica ¥ 1135
TEE#E: (F, 1952) &, ¥ 7- Microsetella norvegica
13 ¥ ¥ (Hirota, 1961 - 64), BRARSHE (5K
5, 1973) BXUARE (BLE, 1971) LZhTnZ
DHHBANEL o7, 2R BITFEHIIVTAY
FAHARORBED ZVIXRERTHY, KB L UESD
% EOEHMPERD Y A 7 VITANE L EL WEED
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