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Abstract: Ecological adaptation and ecological group of Thaliacea were examined in the East China Sea (23°30'—33°00’
N, 118°30'—128°00’E) , in relation to temperature and salinity. The data were collected in 4 surveys conducted from 1997
t0 2000. The Yield Density Model was used to predict optimum temperature and salinity of water for Thaliacea occupations.
Furthermore , the optimum temperature ( salinity) , average appearance temperature ( salinity), and scatter diagrams of
temperature-abundance for the species of Thaliacea were used to predict the distribution of the species. Then coupling the
biogeographical information, the ecological group of Thaliacea were identified as follows: Salpa fusiformis was thought as a
offshore and temperate warm water species, Cyclosalpa pinnata polae and Ritteriella amboinensis are oceanic and tropical

species, the other 13 species, Thalia decocratica orientalis, Doliolum denticulatum, Doliocetta gegenbauri, Weelia
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cylindrica, Cyclosalpa pinnata, Thalia decocratica, Ritteriella picteti, Brooksia rostrata, Cyclosalpa pinnata f.
quadriluminis , Doliolum nationalis, Thalia rhomboides, Cyclosalpa floridana and Pyrosoma atlanticum are offshore and
subtropical water species. Salpa fusiformis was common found in side of higher salinity (32.06 —34.77) where East China
Sea Coast Current met and ECS Mixed water mass. Cyclosalpa pinnata polae tends to distribute along the waters between
100m and 200m isobath, where the Taiwan Warm Current locates so that the species can acts as an indicator species of the
Taiwan Warm Current. The high abundance areas of Thalia decocratica orientalis can indicate the location where the coastal

water mixed with Kuroshio when it intrudes into continental shelf water in the East China Sea.

Key Words: East China Sea; zooplankton; Thaliacea; ecological group
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%" Daponte %'*) 43 R AT K BURIPG B A TE P /K ISR A1 B RO 5T s Deibel ' 72 5230 4% £ F 3 SR
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1997 ~2000 FF“ b35S AT, ZE 478 23°307 ~33°00'N,118°30’ ~ 128°00'E 43 H #4775 (1998-03
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(23°30' ~25°30’N.118° ~121°E) ,

1.2 #E5%

BRSO AR UE X AR &KME B/ MEFFE, B TEEEEBRBERN AL, KBS
EEMEENIE, URPREERRPRREEE ) RRZERE()ENEZE X, MEFEIRTR Y, /E
X-Y A BTN R, RS ENEEER, AP BB EMEEEHT US4,
%2 &5 ( Marquardt) " SRR /N SRS THIL A B R B BRI B B, 7R ILRRRE b , 3 RO (AR AT
SPHT, 43 Rolle B EHRH SRS, RIPRE AT, BHR. FRECHT SRR A2 EE, B R
BERERRELEME, AXTETENEeERESE R,

1.3 KPR E

RIGREH T RER RN, EERERGPI KM e, REAHMRERILBEKFEREA

W XAHME . R JLXBTHLEET , RIFILEEE RSN — 0 K2 R IR KI5

hitp : //www. ecologica. cn



5700 £ K5 % K 28 %

KHE o S DY SR R A SR R A I ne e o be e osE
AT HRRYE, AR SR T4 LA RIS RINE IR 97K 30 = SN
WAE, BERA OO RS A S LR RER | b Koee EERSES
L SR (>25°C) , WAREERH (20 ~25°C) , IR § Veptiirgeed
W15 ~20C) ARAFF (10 ~15C) o MHEBRRE | Yoo
oW (28 ~32), SRR (32 ~ 34) ALK HEF f’ coodeenes
(>34), BEE—PFEDSLE, K ERBBEREE .| /“ SRS
B LS, R FE 532 S8 YR 43 76 BB A 1, 41 TSR0
W KPR, R T BB SN ERBRBE KBS ﬁ/ coeseecns 7
7, BB BB KRR BT REE, S )
2GR
2.1 FRANEREAIR AR 45 X

AU R BIRR A 16 7, 3 1 R
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Table 1 Hydrography environment of Thaliacea habitat in the East China Sea

; H RS 7Kift Temperature (C) #hHF Salinity

4 Species .

Occurred time  SZ.34 Mean [X 8] Interval SE-34 Mean [X 8] Interval
/N ¥R Doliolum denticulatum 232 22.9 13.77 ~28.38 33.38 28.02 ~34.82
BN F W Fh Thalia democratica orientalis 157 23.29 14.23 ~28.38 33.14 27.94 ~34.82
RIS Dolioletta gegenbauri 120 22.72 12.8 ~28.38 32.77 27.94 ~34.82
SR L HEHE Thalia democratica 35 23.48 16.1~28.28 33.78 29.59 ~34.82
% R A Weelia cylindrica 30 25.19 17.6 ~28.38 33.4 31.14 ~34.56
IR Cyclosalpa floridana 19 24.03 17.93 ~28.38 33.59 32.26 ~34.57
$5¥5 44 Doliolum nationalis 16 23.08 17.37 ~25.65 34.18 33.24 ~34.82
IR ZIUERE Cyclosalpa pinnata 13 27.23 26.35 ~28.24 33.76 33.02 ~34.1
WIE £ 48R Salpa fusiformis 12 18.65 12.0~26.2 34.15 32.06 ~34.77
KW 4188 Brooksia rostrata 11 26.39 22.67 ~28.28 33.71 32.88 ~34.14
FIFRAEEEABER Cyclosalpa pinnata polae 11 25.94 24.1~27.61 33.8 33.18 ~34.14
SR UERE L R T Fh Thalia democratica echinata 7 22.92 20.62 ~25.85 33.91 32.69 ~34.57
FCFG P K {2 . Pyrosoma atlanticum 7 24.6 16.15 ~27.83 33.86 33.11 ~34.56
PF A BRI Cyclosalpa pinnata f. quadriluminis 1 27.3 33.78
LWL ZIHEHE Risteriella picteti 1 27.75 33.84
4B Risteriella amboinensis 1 26.92 34.04

2.2 R¥gHHREGEIRE M E
2 BRAFGHEEYHEREME . EEHABMSHELER, JLEFS Yield Density A, BB E H &R
18 MR R Bl £ A B WIF ) T32 2, BAPK R KR IR 58 B E X RS MRS
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Yield Density #5  /N G Yg#8.5 20 B 3% B U AFS Yield Density (251, SIFR 41 A% JU Y652 80 | L2 400 A FN 22
AU 1R, R E B R 1 HENEERE

R2 WPEEMESE R EE"

Table 2 Mathematical models and optimum of ecological adaptation of different species

Fp 4 Species 75#% Equation (;E; fn{fn R F P

ViNyrigiY y=1/(4347. 91 — 426. 10z + 10. 44:* ) 20.41 0.59 113.7 0.0001
Doliolum denticulatum — 33.40° — — >0.05

WA T EF y=1/(520. 84 —54. 84z + 1. 44) 18.99 0.38 35.71 0.0001
Thalia decocratica orientalis  =1/(6932. 47 — 431. 825 +6. 725?) 32.10 0.25 14.76 0.0001
BB A y=1/(14691. 06 - 1156. 38z +22. 85:%) 25.30 0.12 3.26 0.0394
Thalia decocratica y=1/(4213313. 18 - 249164. 65S +3683. 7657 ) 33.82 0.19 8.37 0.0003
F AR y=1/(39966. 33 —2886. 91z +52. 13:%) 27.69 0.49 68.81 0.0001
Weelia cylindrica y=1/(221219. 15 - 13027. 345 +191. 795%) 33.96 0.26 15.05 0.0001
IR AL y=1/(112942. 19 - 9884. 621 +216. 28:*) 22.85 0.35 29.29 0.0001
Cyclosalpa floridana y =1/(255029. 33 — 15814. 655 +245. 175%) 32.25 0.28 18.52 0.0001
E2807 - y =1/(29246. 61 - 2630. 77t +59. 161*) 22.23 0.4 40.66 0.0001
Doliolum nationalis y=1/(5581. 02 - 314. 335 +4. 4252) 35.52 0.26 15.81 0.0001
PR A y =1/(32150. 04 —2279. 595 +40. 4957 ) 28.15 0.23 12.37 0.0001
Cyclosalpa pinnata y =1/(5310169. 40 — 314632. 09z +4660. 61> ) 33.75 0.23 11.76 0.0001
BRI A A y=1/(3174. 41 - 340. 061 +9. 32 ) 18.24 0.12 3.34 0.0364
Salpa fusiformis y=1/(2301515. 14 - 132351. 518 +1902. 7787 ) 34.78 0.18 7.45 0.0007
Ky AL y=1/(299767.73 - 21438. 175 +383. 305%) 27.97 0.53 81.81 0.0001
Brooksia rostrata y =1/(3024946. 70 — 179156. 83z +2652. 72¢*) 33.77 0.18 7.34 0.0007
PR A BBAE AT F ¥ =1/(29288. 39 —2143. 13z +39. 35:2) 27.23 0.17 6.38 0.0019
Cyclosalpa pinnata polae y=1/(5170911. 25 - 303291. 19S +4447.315?) 34.1 0.17 6.12 0.0024
WAL BB T E y=1/(1356126. 29 — 131457. 47t +3185. 75¢%) 20.63 0.48 64.54 0.0001
Thalia democratica echinata 3 =1/(7504577. 20 —441190. 415 +6484. 385%) 34.02 0.16 5.41 0.0048

« RARPEE 2 WAGHE

2.3 FE—R HEBSEST

M 2 BT L, A5 e S I ¥ A S 7 R 7 P R i VR e R B, A, SR R B A RV ok
HHR AR B B A BRIE(E, X R R A Yield Density #EEI FLpE R B X e A R IEE KR o BLAMK
EE 2 FTPMET /NSRS E 2R 33. 4, KBNS R EA K 22.0C,
2.4 MRS X FETEHE

MFE 1L, B/NA g SR A AR T T B R SR AL S A A1, K2 MR (UAEA B A5
WX B, EREENRET KA. DA, KA E P AR A MRS EEX RN T
RIGETRFING I RIE A A SR GRS RS EIIEE MR GILARING 1 B ; — LA+,
NP AS R | A AR 22 LA R AR M LIRSS A R R e i 2
3 itig
3.1 WHEREER. IRENSIT T E

LB A, &R EES e —2, B AEEL FE SR EEENE SRS HBEHE R,
NFEARER EEENRE, RAMEAA T EWER. BEUA AN R BLFAM XN L&
S HAERKRE  XRREE BT SIS TR IHEA L N, KIEEH BIPFS32ER, Yield Density BIRI4F
AREREYOR SRR E B NR L SN E, BRI A1,

BA SR EIE RS , TR A ASOM B i i AR (B T SR B R B AR R AL, B D 388 R YR e 34
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BRI INER (AREAM 1 M, ZHREREA20CU T, BETRRMBERTEE, REHEEL
34, B BEABRRKILEEN . £R%E, 25 ERHAERERRNAES, )OS b, Hns o
SRFEAFUHKR (R 3) , HMAR T RERR . ZERIKFEER , XM 880 0 = A8 e I =R r 18
AR FEBIR 2 TEESNG , MR KRBRMERER o RILTTIL, RLE YRR NG

P RFERP X ISWF AU PP A 8RS AP Mo 70 2 L R 2 b, Wil B3 1 1R B8 A ol R B 40 3
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FREBOAREHBE" . RABMNAETINEE Mgt A —E O HE, X ui R EE, K
PaBoE IR B B A B S AR , X Wi AR R T RHERF

=3 FREBEXYMEIMES
Table 3 Geographical distribution of Thaliacea species in the East China Sea

% Spring E Summer # Autumn A& Winter

Fp4 Species

I*= I IO IV I O O I I Il Iv I o I 1Iv
/N Y848 Doliolum denticulatum + + + + + + 4+ + 4+ 4+ 4+ + o+ o+ o+ o+ o+ O+ +
VG D. nationalis + + 4+ 4
WRHIEAR T EF Thalia decocratica orientalis + 0+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ 4+
WA T. democratica + o+ o+ o+ o+ o+ o+ o+ + +
WEABAEZE R Thalia democratica echinata + + 4+ +
FHRAGEI Weelia cylindrica + 0+ o+ o+ + o+ o+ +
IR AL Cyclosalpa floridana + + 0+ o+ 4 +
FFHEEME C. pinnata + 4 +
FFAGERAFLF C. pinnata polae + o+ + o+
SR AEEEIYYEAR R C. pinnata f. quadriluminis + o+
BRIE ALB8AE Salpa fusiformis o+ o+ + + 4
KW A48 Brooksia rostrata + o+ o+ + 4
BRI Dolioletza gegenbauri + o+ o+ o+ o+ + o+ o+ o+ 4+ + + +
Z A EEHE Ritteriella picteti +
LA HEHE R, amboinensis + o+
RPGE kK A Pyrosoma atlansicum + + o+ o+ +

* 1, AL ERIEHE Zone I;1I1: AL ERAME Zone I1; M1 BFEPILHE Zone IOI; IV FERSME Zone IV

WHESNER BT BRERELIS, R A HARE R R SNER , (LR RS E TR,
RAREBLE IR LRI AR RE 04y, BT LUAY g 4 SR

REMRELE N WA HERUB AR T TR 1 f, W EE, SRHBERE X 18.99C , BiE#hE
%32, 1,5 BI/B TR FAINGF . XTHAFIMETRERY , EHESKBBRIRN , ZR7ER G DI B
B A B RRE 5 B K ST IC AT Bk & 3R, B 08 X 3 T 3 AT AR B W B K — ), RE KR
19C , F 2 32 74, FW L SR BABEIRE BN MBEREN (£ 2), EREL, ZMHEE 155
iR XA (1) 3 BB BE — BN . ENERERS T SZERESNEN. 25
A5, BBEAN TG RRBOREE X", MARER, M E SRS EHIEEH & mENE 12
SRR RS, Hh B4 2 T 5 2R Ve TR e 3 vh S ) R R R ——HR T L A VB e o
(Sagitta nagae ) "™ FIK-BEBRAF ( Euphausia pacifica) ™ S5 EWRBAR .. 545, KB BR, R
BERFIE  HARFEMSEARE LI, I, A0, TR T3 SER

BEEN TR XKW T AR PR AR SR AR £ LR K AL SRR PSR AL
HEREI G BRI 6 A, VRIS B SRR I TR Ay X S B IR B AR 25°C 3R TE 33.7 ~34.0
2, BRI RS N E AR P PR, (RS, SR EEENE T T EREMKE, BEEARE
TR RGN , B R 2L N R B N K S S K B A 2 & I W B £ 5, (E X e
A SBEBRLRER K, REEW BT B X BB R, SXEeRh 2 475 Tt b 45 B Mg AR
e (2627 R AR SC AR AT B S T B S e R

BELEN TR AN, EREHAMSUB AR Z TR 2 F, MBS R 34, 5% 2 F7E KR
B ESERAE M, ASHERE, A%, FEHE KA RS HERMINEZRAKEEZ M B
KR, B BB BEEE , SRR R AT B R SR — . R L R 3 BT
WL A MANG, £ BBIEEOE NI, BEH R KN RERE, BEEEPHREENFE™ . SaMMENH
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ST, X B FOR BB KPR . HO B R BT A W SN FP ARE , JB T SN FE o

BAER TP SNERD XA /DA I AR KT KR R IS 4 B, RTE R
B, RPGEE KR BRI RIER B A B, Bm H X P X B SUR B8R, KiIECH B
98,78 B A, KPR 00 T RTINS , R0 pig A — g’ RS, KBS RE TR
W, B RO G EEWRR ARG AT, KPR Ak kBB AR, LT L, X E AR
R SNER . B A SN/ EE R R B TSN FTEE, /Mol 4 ZEE8R
HIBR, A B BERGING A BEP I, ABER RIS, BT R ERREA A, HhIrg g
REAERIRA R ZHRE , BT LUK P FHER R S0 2 5 P SN g B
3.3 JKBHEARF R IT—— LR B

Vb al I, R MF R 2 A R&) B, RER SRS A FIE Sh RIS T AT R
E(R 1) o XTI oA A SRR A KB, R ¥ KB B R i B R, B2
FE—ERE FIRERERIE RN, BT X—Hh , WRREK T 2 YT LESy R KR8 R, an,
FEAR VG N AR T A SRR 1 ) BRI R KRS MK IR BVK B R R EK— W, PR AR RN S E
ARSI 100 m 2] 200 m FHEZRACHRI AR , X —AHIE R & R AR, B ZARALH I, R ICAXS
SRR b, R G BRI RIE AT . SRR T ML B R 2 B KR, REAS BN MR Y B BR AR
Rl 2R K B A K B9 SR
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