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k&% Izh Al

(FEMERGHEHRFA T 260071)

BE  RIE 19801995 ERMEMEEKERREESFRAETR, RAERESEE5LR
AEREREAN TR ZEAMBENRTIHAANBREFTEHERKEENALBENE
W, HERFY, R BRI, BT RS AR A EKRNA 96 2CHE
1989CH BB, WA FHNWR R EHEB(GS) LI e — 4,7 AZTE 3 ARMMES/NT
LG ELZRAKBEBRB(—21CO)RN. ZRABAN R OBEKBMELXREN =
292.84¢ " *PBN(r = — 0,864 5, n =34, p <0.001). E—EREBEEA, LaMERE. HH. 7
ATAEESHESEMSBERAFTLNK BAR (TAL LT Y BN R BT A
ARgHE FEEESEMMANSRER AL FHaEKEF 5HE S MR i,
BAFANWEREEZEED N 8T, HiF . B AE K ESHFERY IR,

*x@iAn HE FEIR BT

EFRSES Q1781

BRBRTRKEEY, TREUEHERES AP ONER MRE ATEMEK
FHEYFREAR, CRUMBREDS. ZTTHNBEABEEHBRXEAZEANFLNE
BEWR, BUNBERERNAXESEHABFMEN P EEHH N E (Pepin, 1991;
Rankin er al, 1993; Jobling, 1994; Neill er al, 1994). B A BB BEHIRZEAYE, T
SAETHE BA GE AHSEILERNTFELRRKE RREEENELER IR, LELXR
WIS FRTE G FR . A SO i A B AR T SR AR AE AT 5 B BT 5, 4 A IR BE X Ah FE B B R B
ERKEMFERENEN, A TRERNFAEEMNETHENGRE,. EEENELE
e R RN SHRM U AR, BRBEEEALREITIEMESEHE
S5 AT B
1 #R5HE

W X BT [Paralichthys olivaceus (T. et S)JHEAL A ETREE 1980—1995 4 j&] B M
B ek LR RESFREW RN EEREA, TN T 1998 £ 5 AR E ABHEE
KR, PR E N BRIRE KRTE E B2 B o 55 BT K ik 384T, 4%
16C.19C.22C.25C. 28CHIHEBE N HE,. B—RERINTEE, TREHN
190mm X 145mm X 200mm G, K EH Y B EZKFERF (1965) Rt HEX

* ERAAMERETYTAE, 396705745, KEE B HETI1957F108 . 81+, FRA, E-mail:xhzhu@ms.
gdio. ac. ¢n

WFE H ¥ 19980602, B E . 1998-10-10



478 i ¥ 5 i et 30#

FHEB(GSHEERERSAEREN A UITE. KEAKU2K (mm)ER,
2 #£R
2.1 FERR575RHA

. NTFPEEENE TG EER 34, MBS EM B ML RS,
B A ES I O M, A K B0 b R A BN VB R AR K (R &R, 1992; RE
1987). HAGEGHIE TSN JLFR R EAAKE, ANt EAFER NE S S
HE O E KR AN BEKEEE A (BIIERKE, 1995 /MERFISE, 1996; 3L )1 K
Z%,1994; fINEEMTESE, 1987).

FEORH. MBS LR, ERAE 1. AR ATH, B S E M, 188~
BE AEETHAEE, HEEEFTES, ERKTFHEEX, BEETHIHHYN
TREHAG/; BEHBETHZNANTREBDABEREKX.

2.2 SEBEREKEANXE
B T TR K FHRE(GSD ‘—Tyﬂiiﬁ*ﬁéw”{%ﬁﬁkﬁ 1. EREBIHREK
B, KEZRZH, AREH I SERER

| % BRI CREES, 1994), HF4—6
! 250 AL KEM 9.62C #E 19.89C , ¥ F 8 GSI
7 | . ‘g M — T T AERE 3 Al GSIY
1 [10 ¥ NF 1.0, dBLAT I, W EFAETEN O 4 AT
%» 5 ZoH MEBERTSAGEIHIVHREYV
o (824 s #,5 A AP BN B (Wu et al, 1989). 7E4
R AT HRBN 7o, BB KEEEER

10C, EIRBKBRBE®L RN 18T (5K
A FRE, 1965)., HLWEKIEIEXT 10.5C
Fig.1 Monthly fluctuation of GSI paralleling to ETJ-’ Eﬁ?ﬁ%ﬁﬂ:ﬁéﬁfi glﬂ' ﬁF gﬂg%tﬂ A
bottom temperature of Yellow and Bohai Seas coast B » ZKIRA 14—167C , It Bl Ny il AR KA.
—e- HRBTEME GS, —o—kFRTsEE  HEEMEBRGT,.LEBRBXEERRA.
GSE; »o- @ 7K ¥ A BT M R 7E 5 7K IR HE 7R AR K TR AR AR R,
2 NS ERRAREE (HCG) 35 T HE I HYB B Bt B2 T (R R AKSF , 1980).
23 BRENBHEEIRMKIO
2.3.1 IR B BN 0 AL i R A B ELKBIEE (7—27C) A, 1B 6F-Z 455015
REWmALRE, HBAEHH (hous) 5 KB(TC)ZAETENHEHE XK. 1=
292.84e U (r = —0.864 5, n =34, p < 0.001).
S AL B BB K S KR 8 A i > ( 2), 72 7C B, SEALET B 160h; M4E 27C
B, AL I AN 21h, Y FHKIE R 16.5C B, FH B ALIT 8 N 63.86h. 7E 95% BEX
B P, £ E KR 15.30—17.70C , SALBT BB IRH N 66.59—52.79.,
BT ERKESZHINBANEEFEmsh, SHE FEA CHERFEREMP T
MR (RMAKE, 1980). BN BER R ETH (RAEFF 19R)EH T EHEFER
FEEWE, EFR-BENRESIHEMNBAETHERYERBEXRZ BERENTS,

1 ®EhslRKEERKEBS GSIH
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xR1 BIFHLAEBHTETEN

Tab.l Spatial varation of spawning period of P. olivaceus

B X ERB(A) Bkl R BB e &
HigHEE 4—6 GSI Z%,1997"
B 4—6 GSTHITE R W 2% Wu Peigiu er af/, 1989
rERE 1—3 GSI FNKRZ=%,1994
LHERE 6—7 GSI
BEBIOE 6—7 AL BTk
W B H i 5—6 GSI
FELEE 4—7 GSI JEMAZ%, 1994
LHRBRS 3—5 YERER BERIERKF, 1995
SBEHE 3—5 GSI
BREZ R 2—4 ¥ 5| AR
K g e 1—5 GSI
By ENE 5—7 GSI
RRE: i 4—7 GSI LNR=%, 1994
FHEBGKREBEE 2—6 GSI
BMELHEE 2—4 GSI

DB &%, 1997. REEETEERBRENTR. FOBERFEETFLLEX

BELEHEEZ AN BEEERUEREXXEAEE (n=13,r=0.0069, p>
0.1), EREMLFEILRIERT, BAARTHBHE T KBEEEH (E3). MHELE
> 29 B, AL P2 B T [,

200 r

150
=
=
= 100
o
& 5
0 —
5 15 25 35
BrE/C
B2 BB XTR T SR SRR L E3 BB B xR T 8
RE B HH ZRERFL RN E ™
Fig.2 Effect of temperature on incubation duration Fig.3 The associated effect of temperature and salinity
of fertilized eggs of P. olivaceus on hatch rate of fertilized eggs of P. olivaceus

232 BESERAEHMRSGENERXR HEEXERMATNE, K85, K
AT RYE B ERDT kR, 1965; Fukuhara, 1986). FEE fFA O REEERT
. B KR MR R S AR B, A BRI I 10 U R SRR A b B AR AR R
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BERMN. f EREFEE BHEABRAILTUR MRS TEREZE A, X
— AR IBEERNY AU EKE. KELHER HRHERAENRETLERY
(Critical Period), *f # i 4 K M TR AN FEH MK B Z W (Minami, 1982).

(1) 77 (Metamorphosis) L3 KR K 13CH, fFEFF D BRI TR 6d, B 3 W i 52
Bws 2d(F2). KBEFAZE 19CH, FFOBEFE 2d, 25 3 RABEE, PR RK
SEEe. HLER Seikai % (1986) . ik ZE B H (1965) W LI 4E R, v W38 2F 6F & B B 3 19 L BR K
BEA 16—19C; MEFHFFNBDUEHNKEKEBEN 16C.

R BESTESHEHANNE

Tab.2 Emergent days of metamorphosis patterns to experimental temperature after hatching

LRKE(C) EEERE ) fE&
Fo R ERIH HRER TiF: (3
13 6 6 7 8
16 4 4 5 5 Seikai et al, 1986
19 2 2 3 3
142403 3 3 4 4 Fukuhara, 1986
145—188 5
14.5—19.2 7
La6—10.5 3 RMF%E, 1993
14.5—19.3 7
15—25 3 KEBE, 1965
15—26 4 4 5 5 EREESE, 1981

M E BT LH KRB EREEE R, FRFR LA FR R LR, XE®E
FEEHTFENBRNYEERTE. BBRAUEETSERYE, £H A (D. d) 53 E/KE
(TC)EREMIERXE D =29.785""°T(r = - 08393, n =28, p <0.001) (H4);
M5kt EEMEKINRKREREE(r=0.1881, n=8, p>0.1). BESLBEGALETE
EEZ W, REAARR TR AEFRABERNSER. BRI ER0997)HRE. A

30 18
25 | : a 16 ° b
14 f « °
o 20 . e 12 . ]
Z ° £ 10
15
10 H o6 |
. 4 |
bl
2}
0 0
0 20 40 60 0 20 40 60
T8 52 AL AT 8] /d

B4 {7 E 5 ) MEALK (b) KXE

Fig.4 Relation of metamorphosis time to temperature (a) and total length (b) after hatching
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KETSHER, ALAPFRBEREL ARG B LTI EEE LA
A.

(2) ET#¥ 5% K (Migration and Settlement) WEHAERTSGE FTEAE R
MEEEE R, RAEEFEKAIH, LA T EH R EAMEBEE (Keefe er al, 1994),
BAEREBREHEKZEEBNAEY, SWMPMAMShEDH, SHEMEAR
#A (Tanaka er al, 1989). FEREMIY, [FARERER D KK &, FEREZZEFHHN
HERE. NERGTFE, K E 07, BEn R TR, ih S5 FaERR
BXBEYGRR W ESHEHEYEMNE W (Tanaka er al, 1989; Subiyanto er al,
1993). HKARMRAR R, (FHA 2 NI YN HK L2, Xt E3EshRE N AR A
KM, TR AHEBEEZERBRENARER.

24 BRENFHREEKNEIE

LTREMFERRLREREN, KERZWIFAELEKATNREERTFZ
(Seikai et al, 1986). REWFT T A KM B/ RERELRELUHE, B 13CH
RELMBALXFEERKMYELS T A (Seikai er al, 1986). TEIFBAME, YL AR Y
B—26CH, I IFRKERKSBAUGREELEXE(r=09194, n=T72, p<
0.001). HEEHBERHT FALKSBAEREERKRN LR, DA XEPH b HE
Fn: b HTE 13CKIRETH 0.223 7, F 204C/KIBREE 1.741 7. 7EBALE 9 E —8T %),
FEEKBERERNEAFE T - RKAEHEKER (E3) . ABREREEBLEHNE 10
R, H2159C., EFE 20 KN (FREMBEAF LA EE 20 XE 30 RABEENHED.
BN,

R BIRFEERENALEKEKSEENNEXE

Tab.3 Simulative equation of length growth of larval P. olivaceus to water temperature in specific days

BAEREW  2KEKTL mm)UAER HEXRE BEFEZ %) A BERE (C)

10 TI=-5.316 3+1.080 2T-0.025T 0.945 4 89.39 7 21.59
20 TL=—19.838+2.825 4T—0.060 5T 0.9879 97.60 7 2335
30 T1=—32.263 1+4.398 6T—0.094T 0.9828 96.59 7 23.39

GEWTHIFAENBEL2K (TL mm) 5EEN A (D. d) MIEE (T C) BB E RN X

B HAHBHAMFE S u - REHER (K 5).
TL= —13.5986 + 1.731T— 0.173D + 0.030 87X D + 0.002 8 D°
(r=109837, 8B %E = 96.768 3%,n = 93)

AFRESENENR BAHNMEEREESRENXEFARKEXLE, AR

M—JC PR R E(E 6)
TL= —02287+3.607x 10 'T° - 32884 x 10™°T" (r=10.8920, n = 12)

XA KM, 7 23420, 2 KRARKREEWEISEKE®R, 5 1.2179mm / d. 4ifasE
K&HEE 10C &K, 21—25C B & &, 30C R K. HBH7E 10—25CBEERK, KEE
KEMBEAGME M, i B EEEG, BMEE & WK, #5#8 (Fonds er al,
1995), A BHF S R K KA RKEN Limm / d, & T 10%—11% & &E / d.
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0.2 Lt \
0.0 / \
8 10 12 14 1618 20 2224 25 28 30 32
\E/C
s WA {raeKERKRGREMBLE Mo wAHYELKOEKSEETUNXEA
I 2 B [a] 89 % &R Fig.6 Relatonship between daily increment
Fg. S Relaton of length growth to water in total length of larval P. olivaceus and
temperature and days after hatching of P. olivaceus water temperature

3 itig
3.0 REXNBIHEREFLARIE

RIEAE T 6T R BRI 3B 2 A, K= ORI S s T v /5, E B W R4, (1
LKA 12—16C AT = IREH (B 1), X5 Miller % (1991) #i& KA AL H A%
AHMBMARSTHHELHE X, Al HESENERERAERENAR, BtkE
T AEFIH M A S (Houde, 1989), H 4R E MM EE XBER. ERFHENL
BB, ARE BT EA, RS R/ E 2 EKIR M E MW (Seikai et al, 1986).
£ —ERTEE A, R & T R S SR KR A 1 m e > (B 3), S AL B if (Bl 5k R 2
RRF £ (F 2), X 5 M EF (Paralichthys californicus) F Ak B 8] 5 7K 18 B R EG 19 B 4
S5 (Gadomski er al, 1991) MRl EEASEH, KBS, KB, FET- R b
WA, 4C EFATSHAERERIKE, Bid 4CHIBEKMTFERNTETIE, MW
FE 22CHHRE M EERE AR, BT 26C (> 24C) M FKIRL &, BEHH AR
fFafELLE A, AR U E S B EN SE mh ETE ETRHE T, KR
A AR MESHIERBREARME, i KRBREF AN, HERHEE KB
fERE MR E. HME N ESENSE Mo E/DN, EENRIRREAGEH#ES
B A0 4E L AR 0B R R KR A TH R TR AR, ARt R EN S m A E (E 2).
7 2 E B K R T o T bR, (BB T 24.0°C Y K IR X 8 S I B R 0 AN K (XU SE L 1996),
K e —E W B 4 2T AR AR T AR I,

MR AN K S RBAFET E, ERTE R KR S I KR RBABR, &
I AT e 5 1 AR 2 Al AR (PR T HE N, T REE R /KB A ST mtk. Hik, £ —&
BELEN, Ea R, . FatSEFE 5RE 2 EME.
32 IRSERNE
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HHARWRFEARFEZ -RIBS5ERK. ®AHSNHEL g/MNGHATRK
ST AEEMmEE, HEMAREEER. £ HAEERE O, RERERAMANK
£, BRI 272 M 47, U0 R #0 FE BT IR T BB BE 1) 52 A0 WK B 0 10) 32 2 1 O AT R
Btk UGB OFRAESS, 1989; JE R R %, 1989). Mah ik KUY k&, & IR AT
SKEEBMAX, 5RE B A3 IR RK S 8] 47 47 FFAEAE LC, BX 91 83 (Parophrys
vetulys) 16 78 5 8 ) #1722 B 5 #8 #F A ¥ N (Rogers et al, 1988); BK YN 8% (Pleuronectes
platessa) TE LB BRI K E K, R R EB IR KK (Lockwood, 1974). E i, 3345 F &,
BRMNER AR S HBEM T, MRFZR M EENHIITIBIE. YEELBRET
BEAn, IRER ZPFIKBE A RIERB, A XN BEESHEHNSHERNEBATESMERB
R, SEOL A TR A TS B8 % (Parrish e al, 1981),

3.3 BFHFTEE LIRS

ARAEEHNATRR MZHREEENEW, X5HA8 S EY¥E T ET UM
x, BlnERBEEINELKE S, RAERAEYIEFHERBMARSENRE. S LT
SHER, THMEZWEYHREERE., ERFHTEIES, EEKE T LFE SR T &
FREZNEESUVBERB MPRBEENSESKEEENRFRFANES
(Tagawa et al, 1990), 5B —77HE, FRBEEERTHTSHERHE KR4k, BmE
BB, {8 2 AR Y I 4T 48 MR O TE A (Mliwa. e al, 1992), BT X Fh4E A sk #8712
EKMESHAREE, SR FTESEME, SE A EL N FaIMENHESME,
Eﬁfﬁﬂg7}<ﬁiﬁ*,?ﬁ?ﬂﬁﬁﬁﬂﬁﬁl‘ﬁﬂ?%ﬂ@%ff&Ef‘]iﬁ?‘]%iﬁ%ﬂﬁﬂ—? B K
. X — RN I I 1070 S R BV X R T BB R R S (T AR TETE R,

2 % X &
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EFFECTS OF TEMPERATURE ON THE ECOLOGICAL PATTERNS
OF RESOURCES RECRUITMENT OF BASTARD HALIBUT,
PARALICHTHYS OLIVACEUS (T. ET S.)

ZHU Xin—hua, WANG Yun—feng, LIU Dong

( Institute of Oceanovlogy, The Chinese Acudemy of Sciences, Qingdao, 266071)

Abstract The effects of water temperature on early life history patterns of bastard halibut,
Paralichthys olivaceus (T. et S.), in the northern China seas were evaluated using the data sets
derived from both experimental trials and field survey. Although the bastard halibut Is distributed
over the whole waters of China and Japanese seas, the spawning period shortens and the peak of
reproduction appears later with increase in geographic latitude, but all offspring occurs in spring
season. In accordance with annual data of gonad somatic index, it can be inseminated as a single
maximum value comresponding to warming temperature from 9,62 1o 19.89C. In laboratory
experimental trnials, eggs can be hatched under the condition of temperature ranging from 7.0 to
27.0C and the relation of hatched time (#hours) to temperature (C) can be expressed as a negatve
exponential function as = 292.84¢ ""*T(r = - 08645, n= 34, p < 0.001). However, the most
preferable temperature lies between 15.30 to 17.70C and theoretical hatch time would be 66.3%h to
52.79h. In association with changes in salinity and temperature, the hatch rate tends to vary with
bivariable binomial function if salinity is less than 29. The effect of temperature on the
metamorphosis rate of the fish was positive and total development time during early life stanza,
body size at the end of metamorphosis has a negative relation. For changes in survival duration (D:d)
and temperature (7:C), the growth in total length can be conceptualized as 7L = — 13.5986 +
1.7317=0.173D + 0.030 8T X D + 0.002 8D It means that maximnom growth rate in 1.2179 mm/d
can be observed for temperature 23.42T.

Key words Temperature Recruitment mechamsm Parulichthys olivaceus (T. et S))

Subject classification number Q178.1



