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Characteristics of Zooplankton Community in the Coastal Oyashio Water

Atsushi Yamaguchi, Yoshiyuki Miwa, Katsuo Inoue, Toshikane Matsumoto

and Naonobu Shiga
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Characteristics of mesozooplankton community in the Coastal Oyashio Water (COW) were analyzed based on zooplankton
samples collected using 0.33 mm mesh nets off the southeastern coast of Hokkaido. Intrusion of the COW was observed in
February-April and that was earlier than the peak period of zooplankton biomass (419 mg WM m™3: 0-150m) in June (annual
mean: 176 mg WM m™). Copepods were the most dominant taxa (89%4% in abundance and 71+11% in biomass) throughout
the study region. Numerically, small copepods (Pseudocalanus newmani and Acartia longiremis) predominated in the COW,
whereas large copepods (Neocalanus spp. and Eucalanus bungii) did in the oceanic Oyashio water. Zooplankton abundance and
biomass in the COW were lower than the adjacent oceanic Oyashio water. Low biomass in the COW was caused by the
dominance of small-sized copepods and also by the predominance of only late copepodid stage in the COW in the stage
composition of large-sized oceanic copepod E. bungii, that was distinct from that in the oceanic Oyashio water, i.e. more late
copepodid stage, and predominance of early and middle copepodid stages. Slower growth rate of zooplankton in the COW due to
low water temperature and negative effects of diatoms on reproductive success of copepods was considered as a possible cause for

the low zooplankton biomass in the COW.
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Fig. 1 Sampling locations off southeastern Hokkaido. Seasonal

zooplankton sampling was conducted at ten stations (solid circles)
during December 1980-April 1982 and vertical distributions were
observed at five stations (solid triangles) in April 1988 (a).
Horizontal sampling was carried out at 46 stations (open circles)
in May 1995 (b).
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m SRTE R & A (OKEIS0 m LEDE S TIER 2
LEREE TOHEREZHL) T, RETIIEEZYIBA
EEARBSHRAMILRAIC L > TITbN 7 (Fig. 1a). &
LNIZHEHIM ETE B ICHEA V<) ¥ R RKRED
10%127% 5 L) ZlmLER L7z, BELER=TEE
2 (Vzy bvX WM %L,

SRE A OFEHZ19884E 4 A 1 B ~10H (2Bl
EPOHEIINTTOEERICBVT, HAV0.33mm
D MID % v b 2 #2005 OKFERRLZEBR T2 2L
Lo TR REFETEMICTY, REBIZIOm
PHRES0m FTOTEH»SH13B T, JbilFEKFAKE
FEHMBMILEAIZL o TiTbA (Fig la). Bo5Hh
72BN E TE B ICHMERIL ) VR BIEREA 5 %
IChBEIICHRIMLES L%, BELERSCTREERS
BEL. 20k, EFREMET CEOEREICY — b
AT, PV LEIZOWTIZBEE 21T 7.

A5 DFEHZ19954E 5 A 19H ~29 H (2 HESIf 20 5
FERFIZT TOLEZICBWT, HAV0.33mm O
80em ) Y7 Ay MZLB0—-150m$AE R XHE (K
FIS0m LWEDERTIIBEE LS EXmE TOHER,
) T, WEEALEER K EM TR ML
£% [HBEARBEFERL] 0—BE LTITFbNRI (Fig
1b). Boh-HEIMETELICRER V=) v 52 &
FURBEDTD %I B L) ISR LEE Lo, B hEER
ETEDEHECY - P LBICREEZHEL:. %
72, BEDEETH o120 0H LEICOWTIE L RE
BREDEERITo 7.

KA Q9?2 L 2 ER, BEEEAEEL, EEE
WEH T 21T T OBEIREKDOIEE (KiR< 2T, 5
<33.0%) IXBFERHBORVIEETH S (£, 1984Y) .
RE L FRFICHIE SNKIB LS SAER X5E T
F v MREBOBEFHKE L BETHES) Ly, k
REEZHVWCEERMTREL, 208752 b
VRS ORMAERIT L. KR CIRIRESE
LIS DKL BB A & IR L 7.
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3.1 ZHZEA

19804E12 3 ~19824F 4 B2 BT 249\Bmh 8 75
7 MYNAF I ADEFH IR AR 213176+ 153 mg
WMm? Tho72 (Fig.2). #IEMIBESEEIE2 B~
4 AICRAL TV, 192D 2 A L 4 BIidils i3
FHE, MEIBHEREIBICLoThHED LN TV
B, WHBEDONA < ADEIFEE TR o7, I
DENT T 20 b vNA F R FE R EHER AR
51 (p <0.001, one-way ANOVA), #5126 H D54
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Fig. 2 Seasonal changes in zooplankton biomass off southeastern
Hokkaido during December 1980-April 1982. Solid circles mean
the stations where the Coastal Oyashio Water existed (identified
from temperature and salinity). Horizontal broken lines indicate

mean values of each sampling duration.
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Fig. 3 Vertical distributions of temperature and salinity (upper
panels), chlorophyll a (middle panels) and abundance and
biomass of zooplankton (lower panels) at five stations off
southeastern Hokkaido in April 1988. Chlorophyll a was size

and >40 pm. Depths

occupied by the Coastal Oyashio Water were shown with shaded

fractionated into : <10 pm, 10-40 um

boxes in the upper panels.
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na. 7o r s oRBEFITEEANOEST
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Fig. 4 Percentage composition of each copepod species to total copepod community at each sampling depth at five

stations off southeastern Hokkaido in April 1988.

KEDZ Do lR bR L) DEZTIINA F < 2K
(, COBRTE—EED =D DINA T ZD/NE W/
BESEE LTV E9h 5.

LD AT b AAERE W BUE 5 D95% Bk % 5
T, 875V b URTEBRLE, b LEOKE
FEAZBIT BFEHMAL % Fig. 4 (2R . IBEHESSHEE L
JKEESO m DANEICIEE § 4 &, Pseudocalanus newmani %
BELTWBEZ LD 2%, FED P. minutus 13 P.
newmani & 0O b PHIEENEP o7z, T2, bo kb
BEREFEFNDDOELD Om B TRIGEMED Acartia longiremis
9% ZHOT, EFEMICEBL TW., $7-, RS
D D 2 E R TIE Calanus pacificus D EHRHRNZ &2
5 G EBE P CEBT 5 P. newmani, P. minutus,
A. longiremis IZWVFND BT 1 mm BED/NE A d
LET, mRABNE» D LEFEST AT
AEwzn,

TKBBIZ X o THED T 4 ZHRICED D B T L AS7RIE
SNLoT, BB VD LEOEEYHEIEL, 520

Note that all the samplings were conducted at daytime.

Table 1 ~ Abundance (individuals m™3) of calanoid copepods in the two water
masses (Coastal and 1Ist Branch of Oyashio) at five stations off
southeastern Hokkaido in April 1988. Based on the total length, copepods
are divided into five size classes. Values are mean=1 standard deviation,

and their percentage compositions to total copepod community are shown
in the parentheses. Differences between the water mass were tested by
Mann-Whitney U-test.  ** : p < 0.05, ** : p < 0.01, ¥**: p < 0.001,
ns : not significant.

Size class (mm) Coastal Oyashio Ist Branch of Oyashio  U-test

<15 487 = 670 35 + 58 *ak
60 + 30) 19 + 25

15-25 180 * 188 68 + 9 i
28 = 1) @ * 20

25-35 52 £ 79 3B+ 45 ns
@ * 8§ 8 * 17

35-45 9 14 5.4 7 s
1= 4 = 35

45< 19 + 4 25+ 29 i
3 * 4 17 £ 1)

26-—
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ZFOHBEA KRB CHEE T o/ (Table1). ¥
4 X7 9 A2.5mm BT ORBEGKIEERACAR
0B <, HICL 5 mm BT 0 BEAREE S BEEE
SRS, BESETHINEL SN LT rE (p
<0.001, Mann-Whitney U-test). 72, £&K4.5mm 2L
Forvd LERBICHEEREFIH TSN LT o
70 BHA R TAOEDPVH UEREILEDHEIFIC
LABETESAR SN, BERETIHLSmm T OY
£ X 5 AH60% & HBS LTWz0a L, REER
SHETEREO»P VD LEOEERLE NI LT 2

72 (Table1).
3.3 kKE4H

KSR & BEE L 7219954 5 A19H ~29R 2BV,
B 7T s b v ORBEEE T RERZE XL
+03 individuals m™® Ta& o 7= (Fig.5b). HIE KK D
KEAA LD ERIREAME <, THOHEZIRZ AT THE
PN 2EASBE SNz, OB R v ME
H£BOEEFHKBOKFEDMICEHELIZLOTHY,
H BB R d kR & EOMBIRRDR bz (p<0.05,
Fig. 6). €877 7 b~ 125 » 5 KB R D
MR IAKTER R ZIRONT, hnd LEFEREK
T80+ 4 %A o CHEL, MosERRet LED
7+4%%EHTW(Fig.5¢). &RATKEZELT,
BT b ONA T T ADFE HIEHERZE13313
+175mg WMm?® Tdh o7 (Fig.5d). N1 FTvALIK
AKIEATER L TV B AIRE TIEr 072, —77, BB
BB IR e IR TR ZF OEBNIIKRICEAAL TS
b, HEEAEE FAREICAKRE EOMBEGRIALR(p
<0.0001), ERXNESRIIMU%TH o7 (Fig.6).
INA A=A ED B ZHEEOMBUL D\ LI ik
Lzb00, ZOEERIITIEII%TH D, HIEGEE
TELEEERLI ) DKL o Tz, 2054, UL
H, (OITENFNEFNIGET%EZE5%EEDTSE
D, ThE—HEESHH) DL FTARRL LER (DL
FHEIZAKEWI LORMTH S EEZ LN,

NAFATARELRT A, KEHWdH LEE (Eucalanus
bungii, Neocalanus plumchrus 3 X U° N. cristatus) D%
FEREMEE A v MRER OREFHKIES 2 TUTO
W GREZE) L2 CLU Lo GREERESB) 12
ST L7225, WThofEb kiR 2 CUEDHE
WCHBUERED S, HFICZ OB E. bungii \Z8
WCEHZTH o7z (Fig. 7). E. bungii 13 55F B ALAL
IZbKEREEESR LN, 2 CTUT O TIMRAE

(C6F) 2% ho7DiZ3tL, 2 CAEDMEIHTIZCI

>
o 5
A S
é 4 34
g 3 33.5
g 2& 33
Foa4 32.5

100

S g

=75

S

B 507 :
é’_ Copepoda A Hydrozoa :
§ 22 [ chaetognatha WM Others

51 40 30 20 10 1
Station

Fig. 5 Horizontal distribution of temperature and salinity (a),
zooplankton abundance (b), percentage composition of taxa in
abundance (c), zooplankton biomass (d) and their taxonomic
composition (e) at 46 stations off southeastern Hokkaido in May
1995. Shaded area in (a) indicates characteristics of the Coastal
Oyashio Water (<2C, <33 PSU). Horizontal broken lines in
(b) and (d) show the mean values.
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Fig. 6 Relationships between integrated mean temperature and
zooplankton abundance (upper) and biomass (lower panel) at 46
stations  off southeastern Hokkaido in May 1995.  Linear
relationships were observed between both abundance/biomass (Y)
and integrated mean temperature (X), and their regressions were
superimposed in the panels.
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Fig. 7 Abundance of each copepodid stage of Eucalanus bungii
(upper), Neocalanus plumchrus (middle) and N. cristatus (lower)
off southeastern Hokkaido in May 1995.
summarized  within

Abundances were
regions where the integrated mean
temperature at< 150 m was lower (left panels) or higher (right
panels) than 2TC. Histograms and vertical bars indicate means
and 1 standard deviation, respectively. Mean abundance of

copepods (individuals m™) in each region are shown in the
parentheses.
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Table 2 Characteristics of zooplankton communities in the Coastal Oyashio and 1st Branch of Oyashio.
Abundance and biomass values (mean= 1 standard deviation) were calculated based on the data of vertical

net (0.33 mm mesh) tow from 150 m to surface off southeastern Hokkaido during 19-29 May 1995. #ip
< 0.01, Mann-Whitney U-test.
v
Coastal Oyashio 1st Branch of Oyashio
Dominant taxa small copepods large copepods
(mainly <1.5mm)
Dominant species Pseudocalanus newmani  Calanus pacificus
Pseudocalanus minutus ~ Neocalanus plumchrus
Acartia longiremis Eucalanus bungii
Abundance and stage low abundance high abundance
composition of large composed of only late composed of early and
copepods copepodid stage late copepodid stages

Abundance (inds. m”)

Biomass (mg WM m™)

low : 11174

low : 22384

high : 185198 **

high : 3821196 **

KEIVaH LIED S B, Neocalanus J& 2 FEIZDWTIXH
HEAS L FERBERK L b IR RRERES B
BOZEIIAES L, BB RG22 b I ORI
BWT, KERAE»VH LEOSHEHIRT 2 RE &
EoTWaWE) THAH. BITTFI (1984) I3 KEE
100 m LLiE D 1 K& 12 B\ T N. plumchrus ($ZFHEiHY 12
HHETAEEPVH LETHLILERELTBY, €
DEMFH HBEEAL (3,054 inds. m?: 0 —90m) b
YIg s EBOBwE D £ (7,093 inds. m™ : 0 —2,000
m, Kobari and Ikeda, 2001") & K#Ed7% <, KEDPD
R BFERAROMEREIHATE 2w,

A, KEIApvd LEOFRE RIS TR % =
AR 6 N7z Eucalanus  bungii \&AETEEIZ 3BV TKER200
m LLE TIRIEIA 2 Fe 045, RIRAD 5 & 0 72 MR IE £
AL, EETNV—LHCKBTHEEZT) I LATRED
A FEEEFHRTRE SN TS (Miller et al.,
1984') . FEERILAFE BRI B\ TP (1976)°
EMEATE OKIRIZ100 m LAR) DOFEFITHEMICZHRINZ
bOMEAEDSHIRTAZ &5, E bungii ZEATH
EEZTY, TEREBRI4A~6AIC/ —TU TR
¥, SA~10ANMIZC5IETRT, BRTAIL%E
WANTV 5. E bungii IRBTHEERTHIOT, K
BOFE BFARO HEE KB OO K
LTWABEEZLIENTES. MOKREP VS LED
Neocalanus — plumchrus & N. cristatus @ BB FE & 5

B B BB\ SV EE AT 2 A o 72 D, TR AS/KER250 m
DIECHEARE %175 729 Miller et al., 1984"%), FEiE
HEEOBENLNNENI ENEZONS. BEHRT
DHEATH 2B ~4 BRYEEOENTT v 7~ DF
F7 ) — LEICHY T 5720 (Fig. 3 ¥ ), E. bungii
DR - BAEEREFIREZTTB5T, KRIZE->T
FHIShTWwaEEZ OIS (2L, BREICLSH
EERIZEOETICOWVWTIEARDEE Y SR). — ki
Pk LEOKRE BAEFEKKETES 245

(Mauchline, 1998 ). InFHEEIIEKIR R 729, E
bungii DR - BEEDEVWI EFFERINS. E
bungii D5E BRALBANE R DA TH o 72
D3t L, BEERSBTII I THREERRE
BEhoERE L TRERBOBEKERIC L 2FEFTDE
EREZDOND.

F 7ok, BEEOREAE VD LEDOIIEERE,
HHVIZER SN EOSELETEVEBIT
TENHLIICRYDDH ) (¥, 19997), dLiEER
TEBDOEAEB BV TOEFT NV —LHINEPVWH L
¥ Pseudocalanus newmani O EFIMEAKREE CILINMF LD
15—80% L& <, 2/ — 7)) 7 ARAEZRIT20—40% 12
b b EDBEBEERICIVRESN TS (Banetal.,
2000'). P. newmani {3 AHFFEIZ BT iR EHEEIC
BEELSETL00H LETH L. IBEHEBT KB OEEE
L BEFETV AL THEMOTONE D (il
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A 40 um L EASEM, Fig. 3 SM), 2»0dh LEORE
HFEFHE (UL ) — 7 7 ALRERER) IZEVw L
bFEING,

e LEITGERE, BBERI L b I o
DEMWMT TV b VEETHEHO T A RESSERTH
D (Figs.5c,e), COFEHORE - BAENFEDVET
EEWM TS Vs N ERBB LU T ADET % D
ebTEEXLNE. DF D, REBEBIEKRICLS
BE - BAEOEELEE TV — L X 5BEERED
BFEWV), PV0dHLEICE>TZEDYA FAERN
o720, FULEAOBBEBERESERTONf I
ZUHEL, TN A ZABROBFIAOEL b & FHE
ENb. EERKENEND A-line D) 6, &R
FLVDOA-13REREORESZITAERTDHY,
B TS N F T AR OMEE B ES
B) TRS5ALLLIE6 FICBADSHADIZHLT, A
-1 TRT7RICEBREDY, EICHRTI~27A1F
ENAL F T ABRKOEELAE W Z & (Kasai
2001Y) ZCORMTHBLLEEZ NS,
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