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WE AR 1997 ~ 2000 F 4§ 23°30' ~33°N,118°30' ~ RE W4 B H B E R AR . RS E S LR FERRES
7 ¥ 0k AR W3R L K & ( Eucalanus subcrassus ) B AR PP BEAGAE B30 ) 3847 TR 95X, 30 55 1979 ~ 1980 4E YT R AT L&, R
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Ecological characters of the Eucalanus subcrassus population in the East China Sea
XU Zhao-Li  (Key and Open Laboratory of Marine and Fstuary Fisheries, Ministry of Agriculture of China, Easi China Sea Fisheries Research Institute .
Chinese Academy of Fisheries Sciences, Shanghai, 200090 China) . Acta Ecologica Sinica ,2006,26(4) :1151 ~ 1158,

Abstract: Data presented in this paper were obtained during four cruises conducted in the Fast China Sea (23°30’ ~ 33°N, 118°
30" ~ 128°E) during four different seasons from 1997 to 2000. Ecological characters of the population of a copepod, Eucalanus
subcrassus in the East China Sea was analyzed using different methods, such as ecological index and the variance contribution
analysis, and further compared with the historical data of 1979 ~ 1980. Results show a clear seasonal pattern of the E. subcrassus
with an abundance on average: autumn (5.40 ind/m’) > summer (2.09 ind/m®) > winter (0.93 ind/m’) > spring (0.17 ind/
m’). The dominance of E. subcrassus also changed seasonally with the same tendency as its abundance, autumn (0.10) >
summer (0.08) > winter (0.07) > spring (0.01). As a dominant species of copepods in the East China Sea, E. subcrassus
predominated in summer and autumn. The percentages of the E. subcrassus in total abundance of copepods were 9.94% in the
summer and 9.32% in the autumn, respectively, compare to the lowest (2.46% ) in the spring. Occurrence was the highest
(98.22% ) in the autumn, then the winter (84.62% ) and the lowest (49.62% ) in the spring. E. subcrassus was the second
dominant species in copepods in the summer, fall and winter. Its contributions to total abundance of copepods ( #) in summer and
winter were 0.39 and 0,27, respectively, following Calanus sinicus (0.88 and 0.45), and 0.46 in autumn that was only lower
than Euchaeta concinna (0.56) . In thespring, the occurrence was very low. Another character, indices of clumping (I) of E.

subcrassus in four seasons were positive. The index was higher in autumn and summer. In spring, E. subcrassus mainly
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distributed at the Taiwan Strait where water temperature was higher than other zones. As water temperature rose, E. subcrassus
moved toward north and distributed widely in waters where water temperature and salinity were higher than 24.0°C and 32.5%o,
respectively, from summer to autumn. The variation of its abundance was associated to bottom water temperature, which was only
témperature—dependent in spring and summer, surface and bottom salinity as well as bottom temperature related in autumn, and
neither temperature nor salinity associated in winter. Comparison between the data presented in this paper and the data obtained
from 1979 ~ 1980 indicates that the average abundance of E . subcrassus in 1997 was 10 times higher than in 1979; the dominance
and percent in total abundance of copepods in 1997 was higher than in the autumn, winter and summer of 1979; the occurrence in
the winter and autumn of 1997 also was higher than in 1979, but in the spring. This phenomenon might be related to global
warming, because the bottom water temperature and salinity, the key environmental factors that affect the abundance of E.
subcrassus was closely related to warm current. The close relationship between the abundance variation of E. subcrassus and warm
current in the sea suggests that E. subcrassus is a warm water species in the East China Sea.

Key words: zooplankton; pelagic copepod; Eucalanus subcrassus; East China Sea

IF 48 B ¥ 7K % ( Eucalanus subcrassus Giesbrecht, 1888) R AWM EEN BB E XL H Mz —, ARHKMHF
A 75 1 R R 7 — S G PR B B R B BT W K. B0 B Gueredrat 3¢ KV VAR B W R SRR X FEE
1) 2 B 5T, Fernandez?’ Xt 58 75 B 4% J7 455 M S PE S R 25 BE VR BE 5T, Ramaiah W ENFPH I RIS R R KT
RIEFH, BEMESY BT EERELRS M, URBEILE M EEFRRELXOARPHES R
BRMENHNE., FNEYVWRET B8 PET KR Calanus sinicus MR ETH KERERITH. XML
REKFHASENTRRE, BRI REETHIRIE, EORFH 1997 - 2000 4 K X (23°30" ~ 33°N.118°
30" ~ 128°E) R R EF I YR, H 14K 1979 ~ 1980 E R AR B BRIt RIB LR AE K EHHRENE
1k & B A2 3h 3t - BRAR AL R AL BRI 7 XM MR R R S ;TR AR R R R KRR
TR, IR THEMNESHEFHEYHIHESELRA -ENFERE L, M

1 #¥EHE
1.1 B35S i R HORE 7
A BFFTF 1997 ~ 2000 4E 7E 42 #F 23°30" ~ 33°00'N . 118 1200 122°  124°  126° 128°E

T T T T T 1

118°30" ~ 128°00" E ¥ fofl 4K 15 £ 181 £ ¥ B}, i R 25 40 51 it
FTTH(98 F3~5H) . K(199 F£6~8 A) . Hk (1997
£ 10~ 11 B)MA (2000 4 1 ~2 H)4 MK, 150 R
By (B D), 6 EEwEERERE, PIE 080 F 5
PR T 508 1

Lb 38 B 77 58 BT BL R Y 1979 ~ 1980 4F 71 AR ¥ 28°00
~32°00’'N,122°00' ~ 127°00'E 1§ 3K 8 A & BT 8, iZ
BWESBHITTHROI9FES H) H (1979 4F 8 ) %k
(1979 & 11 B) M4 (1980 4 2 A )4 MLk, FrikEm
BB S EKE, RFT 1997 ~ 2000 FHEB L, .

FIE RGN REMET AN ERE R B HF 2 — ' ' '

BEMREHIT. HREFRAEYH (K1 80cm. M H B RN
?L%O505mm)$E§ﬂ%}§$ﬁTﬁﬁ%$,ﬁ/l\ﬁiﬁ‘ﬁ[ Fig.1 Sampling stations

WRTENL R B AR T E R s R S PR AT K ZFEE (AL ind/m’ ),

HTHTHBRFBIRET KEHBESWEIFENXR, 3T 1997 ~ 2000 F 1 FE TR, I F 29°30'N #
125°E ¥ AR M 20 5 ME X HP . T S 385 35 %6 (29°307 ~ 33°N,123°30' ~ 125°E) , I K L& 5M i (29°30" ~ 33°
N,125° ~ 128°E) . [l 9 5 &P L 7 (25°30" ~ 29°30'N,120°30’ ~ 125°E) . IV 7§ & 71 ¥ (25°30" ~ 29°30’N ,125° ~ 128°
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E). V& ¥k (23°30" ~ 25°30'N,118° ~ 121°E),
1.2 HiEa

HEMRRR LA ERNSAE S BN BEZ N E R, RBENHRRERFEHARBTERAD
TAKXITE:

1% BF (dominance) - % - fi

X0 AFIMBER,,, BEMAESWEMPHRAMEE, N AP HEERLER, BURISWILEE
Y=0.02 KR R AT X EEH,

AT HBRUBEEE KEBLEREG A HIEHSIN, RS0 NEIEIR (1) FE R R0 5 4 58 B I

M #8457 (index of clumping) I = % -1

L, BEANFTE, X BHEANHE, NEITEX L, BEBEETR B8 A S W& R IEREHL
BENGITE, YREBREREAYEEN, XS BB RIEMIBERK MG —FRE. EHRMAR
K, BEBESR. EAREBFERBEWEGBEXLE BB EAS, BB XA RESHRIIE.

FREFKEFEMNBEREFEBANAR, UGTEZHERRBHEIR Y ITEE. TRETTET
BEEUBTEEANFATE PREEKEMRPLERERMEHEENE LR, B AREDBMEFE
EEFERREEQLES RETRAFERERE(R) . dREE T REHE R TR EE K& W ST RI(E
SHERSAMILBRATHRZMIRERLEETINER,

ST E TR S WiR BT K & F BAR L 2 8] A9 A G4, LB W BB B, LR 2 (1) JEEKIR
(1,)(C)RRES) JEBHE(S,)E 4 METHAZE, FENHTE, RAZRSE EIHSH TR,

2 #R
2.1 HEBWFVHESTH

HE 2 0 WL, FETRATKZAMEXEERE, LRI FEFMR, REILBEFELL . 675
VI B0 % A BE AR T BEE, 40 25°007 N, 120°00" E, 24°00' N, 119°30"E i3, B & £ 5 2 5 K 4.46 ind/m’ F
4.90 ind/m’, Fi&EFBE/KIE22.8C, 0 31.0,/5%& 24.5CH 32.9,

HESHBBSEFEFEARME, AR 29°00'N LIk FEH o F Lk, BERa R s, —RE
1~5ind/m’ 28, B434 X (5~ 25 ind/m’) 32N F 78 15 B B 1T 18 (26°00" ~ 28°00'N . 121°00" ~ 123°00'E) , H
LERBEEHIE73.96 ind/m’, FZ KB 26.00~27.8C, 1K 33.0~34.5, BBEBHREHE5.52 ind/m’ )i+
2400'N.118°30'E, £ B /KR 26.59C, 2 fF 33.74, KILHKBEFE R E, B HE 2.17 ind/m’, KR
26.45C,#E 31.72(& 2b),

KEBEFG~25indm) ) IBREEER( ~5 indm ) BELESHEY K, KB IMNG, KILOKE
¥ FZRE 28°00" ~ 30°00'N, FE R EEM MK, HHKTF 25 ind/m’ WEEH AL, H— Oz T A 1L a3 i
(30°30'N,123°30'E) , £ 48.57 ind/m’ , iR 24.17°C, L FF 32.00, KGILIING W& FEXIEE N 41.72
ind/m’ (31°30’N,128°00'E) , % i 24.90°C , $h ¥ 33.66. & G w3t A 48 4 A X, g {H 7.90 ind/m’ (25°00"
N.120°30°'E) (@& 2¢) .

AERGITIMNG L ERE, — WA 1~5 ind/m’ 28], B (5.47 ind/m’ ) £ T 31°00'N,128°00'F 7K
B, #R 19.62°C, 3 F 34.65, W HERERM, 2 MY REFEREL(E 2d).

2.2 ABFEEMZETEAMXEEL

MENVTR, TREAKZEELFERFABNFTTI SR, KEZEF A NSRS E, HEN 5.40 ind/m’,
BERZ AFERMKYPT1.00indn’. FESZERRTIARARAL KLEMR. £EFHMERTE
B HEHR KEILWEER TN, EHBHER
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B2 RBERREAKEFEFEIM
Fig.2 Horizontal distribution of Eucalanus subcrassus abundance in the East China Sea
(a) % Spring; (b) B Summer; (¢) K Autumn; (d) 4 Winter
¥1 FHWENTKEERSEMN
Table 1 FEcological indices value of Eucalanus subcrassus in the East China Sea
X % Spring B Summer
Zone % BatE(%) v B (% ) ! b A (%) v BB (%) !
Mean Percent age Qccurrence Mean Percent age QOccurrence
I 0.01 0.09 0.00 4.17 -1.00 0.24 0.86 0.00 51.61 0.91
Il 0.06 1.47 0.01 54.05 -0.90 0.34 1.62 0.01 65.12 0.49
m 0.11 1.17 0.01 60.87 -0.72 4.73 23.76 0.24 100 22.80
v 0.19 1.54 0.01 54.55 -0.82 1.99 15.35 0.15 100 0.15
\' 1.04 10.35 0.08 76.92 1.86 2.67 14.36 0.14 100 -0.37
IR MFX Overall 0.17 2.46 0.01 49.62 2.82 2.09 9.94 0.08 79.45 23,29
5K X Autumn £ Winter
Zone b BaH(%) v HHAEE (D) P x Ba(%) v I E (%) /
Mean Percent age Occurrence Mean Percent age QOccurrence
I 6.46 10.37 0.10 100 16.08 0.33 8.78 0.05 60.00 -0.19 :
i 5.46 . 12.30 0.12 96.30 13.75 2.07 11.75 0.12 100.00 -0.11
m 4.76 7.36 0.07 97.44 8.22 0.31 3.19 0.03 85.00 -0.63 ]
v 5.59 11,30 0.10 90.91 9.66 0.48 4.70 0.04 87.50 -0.76
v 4.49 9.32 0.09 100 6.69
FRMEX Overall 5.40 9.69 0.10 98.22 11.47 0.93 8.42 0.07 86.15 0.57

KREREEBRRIEL 010, HREEEHAS EFR T AEERMEBE R 0.8, HEBXMEERE, HX
RERBMERE(Y<0.02),
EERBIBETKESRERDEETOLMNN2.46% Kb EBERER. HEFE X 9.94%, K
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BiLBRE. kER9.32% AREREZEFE /D, KFEH.L2%, KELHIERE, HKEEHINET
BEATAKREKFTERRANEAR, 2R EBIRIK 08.22%, KR RELTEE NS BENA 100%. KT
K BREE 0B E, RFHERMEIRB6.15%), HFIBHERARETEE EEZBI M ABTREY
KBEHIE 79.45% , AT G EWGEE B IRIY R 100% ,SMERTHEE, BB TILH. FESHAXRERY
49.62% KA BENER, REILFLEILTRALHA,

REERAEKEANERR(DEAEE. MEEAEHEGER, KPP REEHERIX 22.80,kEXRE
PREGKEFHEHRERAR., £ZHHRAL,

B ERTR, PRETKREREBRERIDTFHNEEFTERAEKS,
2.3 EAMIERSEEAEL

MFE2R, 5 202 i, AR AL, UAZTRET KBTI EERTEE, AHUSHIIEE 2
1979 FHEM 10 25, FEFHR. KX EIZTRAETAKBZARARMEREENSRELLSEENE R
HETES, HTRERINHE, HAEEFRAEEREASRTES FE2HR,

22 FWEEWE KR SHIEN &8I O e 547
Table 2 Comparison of ecological characters of Eucalanus subcrassus in different years

P 5 Spring ¥ Summer
¥ z HAH(%) MR (%) £ HAH(%) HBME (%)
ears Y Y
Mean Percent Occurrence Mean Percent Occurrence
1979 ~ 1980 0.33 0.38 0.00 51.22 1.71 3.22 0.02 61.90
1997 -~ 2000 0.07 0.83 0.00 34.92 0.79 3.84 0.03 69.33
. X Autumn % Winter
Years % BAH(%) Y I (%) b HAEE(%) ¥ ML E (%)
) Mean Percent Occurrence Mean Percent Occurrence
1979 ~ 1980 0.57 0.85 0.02 63.16 0.32 1.07 0.01 50.00
1997 ~ 2000 7.80 11.81 0.12 100 0.69 8.34 0.06 76.32

2.4 WHRFHK R OB AN B AL 2 & 3 B AL BURR S A

ERELHEIEMNEMLE  EZTRAEKEARKEN . EXFTREBKBNREILLEFEEN
FRERMEL(B) A B & 0.39 #1 0.27 VK F 43 KF Calanus sinicus(8 24 0.88 f10.45) P8l & KX F 7 —FHay
HemERREMN., RETLREIKZIXMELEL S FERTME(S) K 0.46, UK T [ —ZF 1 KB RIK
% Euchaeta concinna (B 4 0.56)°, K TR —F W ML B KK E Undinula vulgaris (8 4 0.31) F A EH KK (B
H0.19)", BRI E S B EBFEHKT 99.99%
2.5 HERTHTREEKEHRBETAR R

FAZTELEAMERZ REZKBMEENTRRETKEFEYWEENRT. GRETHGRI):
EEFEMAZVHEEMNTASREMXXRE SHEMXEAIEE. RELFEH TS RE JRLMEL
MX AFHAREMBEEYRAEBEN KR 4ZTERUTEFRZEREABENIEMARX,

3 FHEBNBEKEFESKFEERTHHEXEDH [

Table 3 Regression analysis between Eucalanus subcrassus abundance and temperature and salinity

Z ¥ Season FEj 13 % # Regression equation n r F P
# Spring y = — 0.8696 + 0.0616¢, 127 0.353 17.8 0.000
H Summer y = - 5.5078 + 0.4014 1, 131 0.213 6.10 0.015
. Autumn y = —41.49 + 1.0446 1, - 2.4633 5, +3.1645 5, 105 0.363 5.10 0.003
£ Winter e 63 0.236 3.62 0.062
4 #F Four seasons y = —2.3489 4+ 0,180 ¢, 426 0.161 11.3 0.001

@ XU ZHAO-LI AND CHEN YA-QU. Study on Temporal and Spatial Distribution of Calanus sinicus (Copepoda, Crustacea) in the East China Sea
¥
@ IRl . RIS M B 7K & (Copepod ) B BE A ZRASAT . W5 9% W1 , 2006
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BERKATANEY ,EES, ABFLARKBBRZER, PEET KX FEEPTEKERRHNEE
WA EASHAEEREE, BRHEESKBREIHXXR, B2MMRNILT B, AFERMTA
WRIERENE , EEKKE 27.2C, BTHEBRKE, BEAMEAREESKREMAX, BHEEERF
BEHREEER, Gk (KR 26.59C) MK ILOKB KR 26.45C)KIBMZER K, AWE2b a1, B4HH
Ke BB T2 KBREWN, SBERBFNALEST BARATENFINELE. kE REFEIAXBERE
PR EFAERILOMARBNMESE - TREER, EABEREBENRIOKE, KILPRKEAR FIF
ERBNEER IEMEABREZHESTRATKEFEAHXNER. KN KEREENERFEX
B FHREEILER 126°00'E AAKR, ZAKBERBKZREREMWBREMN, B TRETKEFESKRR R
HhETFMHEXR, RESAE NN, SHBKAZEXRAKR, BEASNBREE5REFTEXRARE.
MA4BBLE ARETHKBEERENER, ZMHHER4ZTAE5KBNETEAEAL B, XEHM 4
EREFNTHEKBEREFEENHLXENERER,

THREBKEFBRNENTASTSEERUBNEETHADBEKHARE" """ BEREERRHHN
EHZE, REREBRETEMGLELABILRMARRBER . LEREHRE >4 X M TRELTINE,
3.2 HEAGSKAZLHLER

ZMEBEENEABERENEXARBFEMAR N, WERD, EEMKEAR BREESHXE
YR EEREEMMESNERFAINBEEMR, ERMNBEERMTH LRI G E B RS 8HLE
BKRIZICA B IR —" . B TFAERTAMELERRTFRNESERL, FAERHER, ZKEERE
HEMEATHRAERKE™, ME—THEEXBR/D. BHELREEELEUE  EEZREHTTIR
HEABHBTEREE—XHME. REBEFERPONT XSERILY R, EGEHES X, L8 - XHE
FB XL BRI O KR & 78 B A T IR K KB 3CIC AL , S0 i — 32638 B 29°00'N JB i BR AR &
TR BIFZICAL , 5B 4N FE 28°007 ~ 30°00'N Z A B MNEAKAHETREH KZREFEX., RBETRAYE
KEBEERMER, 5REARKBANZICMESKBANMNEEENMNXE  NE 2 TN, RBERE
28°00'NLAH BABABHKKE AT AR TRAKAES, AMRARSREN I M. £F, HNEEF
BEXFEMTIAHI/IMNEEZREABRR M IRBAMEEREEA K. A, TREAHKERESNS5E
MEFVH LR,
3.3 TREH/KEESFEST
_ EERBIBRETKZARMNEM HERIAREEMN 1%, MEKEZREBEEREMN., ERBM

BB, EZABHEBNGERRGEDEER, UHEK, REEKETRET K ZAEIFHM

PERTER, BEBIMEASAZREARENRAEE, BAHTRETKZIMABREENESIREATH
KHWER. LERPHERALERBILHIING, X-SA5HERHIYB AL ERIFEAR" ">,

KEREFEEKE ABTRET KERSVEEMINER RS, EZEREEN, KBERBILE.
FHREH KREEEMIMENTFHEE WAENRERESESEREN AR, BEES4ABETY
FEMEMNBEETNHARRBME, ANA —-EHNRERE. EZAEFIEHARERETES . B EFYEER
HEEMA4A0 BE BEAHMRAYS, AN ZEKEEEBER 4 FRAM, RPEHEMETHEERRENR L
FEEBREN 100%, P HEAYE, BEFEFAAE., KEREBIHHAREREE, FHEILTERE
MEBER, FECARBRE, A ERYS, AWM RERE W EA N, LTI E LR R NE
2.07 ind/m’ , NEURH B BIE, B D HMIFL, SHRERXEERAHHLS BESTREYKZER
B REFIEANHE, BnHZHI KA SR EEXEFNER ZHREEX ,BRERESE,
ABIKEP AT LUE B KRB E ., EREHKEMBERABRBRNEKE N, KEZ R & FE/HHEH 73.96 ind/n’
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ERYNE, KFEBTRETKENESHEERHE SHERREBE KRR AIFE, MK ERxEL
EIEFFARARMS LKER 3B ZMELRERELN LM,
3.4 ESYERFEIRLE

R 20 ZERERKBRAESEROLE, EFR AETRETSKENEEHAER . EHEFEHE
BAFRER, KAEHN, AERELXEKIZRAEIRERT. EFN, BIRRLAEIF UM EHRELLER
RET G BIERA TR R . ERKAZMHLAELEARE. A TEMHE -NBRAKRM, HA SR EENER LR
BLEERSRERN R BRWHYE —EHEWN. BINRLFREILHING, T SIMEERIERE X,
3.5 HEENHELSH

TEREGKERARAIHABNBEKHIFLE. HREGRER KBRENES DERETKEHEERLD A
EPEKERRNSEER, EXFHEEKEAR BREERFES AR EEM FHEXRT 32.5,KBX
F20CHEX, FHIIMREREER ERKLIANEY URAETKZELRENEREEREER 514,
ERBMERAERNKEEERVEAR, RHZHEEERRESNIMEKEEREREE . X &, 5
Gueredrat'' KA E R EL PR B AEARFE . B a RHIA R, Wi EE K FRB KR,
3.6 SR E

HZ2 ABERETKEEARANERERIV EFTENEN, BEREE, WL FERMBRMAEHA
IR SR WIRAE MR =00, BIANH A SR 68 RSB . BRSO K B R R A AR, P
EMgEMEMEKERE, DRETKEEZREEFEIIL B FHEEYRE T EN, MRl
MEREFEROEFRL EF—-EHE X,

KEUMERBIIBEABEENEE ol T FBEENEL AHEBERKE &, KRB
HESRERKNMHBRENNENHA KBAANEEREOAERRERENBLENWHEEMET F
BHEK, ERELRME TREATKENEEEX SHEHRARFHLR KR  ERERERGE
BHEMNRERENEYZ—,
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