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Abstract: The multidiscipline integrated investigations on the spawning ground of the southern waters to the Shandong
Peninsula were carried out from May to July during 2000 —2004 by R/V Beidou. Two drift experiments were deployed at
35°01.9'N.120°32.9'E for 25 hours from 17 to 18 and at 35°03.3'N.120°26.4’E for 64 hours from 27 to 30, June of
2003. The main goal of this survey is to get the amount of anchovy eggs, the eggs’ vertical distribution and the water
temperature profile. It is shown that the variation of water temperature profile, the water mixing intensity and the
convergence/divergence processes could have significant influences to the amount of anchovy eggs and their distribution in
the water column. The variation of the depth of thermocline could induce the water vertical exchange, horizontal advection

( convergence/divergence) and the mass exchange across the thermocline. When the thermocline became shallower, the
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upper mixing layer turned to thinner. The upward entrainments across the thermocline could mix the eggs of the lower layer
into the thermocline and the upper mixing layer respectively. At the same time, the surface water divergence made the
amount and density of anchovy eggs in the lower mixing layer, the thermocline and the upper mixing layer decrease which
cause the amount of eggs less in the whole water column. On the opposite, when thermocline deepening the upper mixing
layer became thicker. The downward entrainment could transport the eggs of the upper layer into the thermocline and the
lower mixing layer respectively. Meanwhile the surface water convergence caused the increasing of the amount and density of
anchovy eggs in the three layers and the whole water column. The amount and density of eggs in the thermocline varied
much larger than that of the two mixing layers. The existence of the thermocline, the variation and its extent of the
thermocline depth could dominate the variation of the amount and density of eggs. These may cause the huge change of the

eggs’ vertical distribution.

Key Words: Shandong Peninsula; spawning ground; Engraulis japonicus egg; vertical distribution; upper mixed layer;

thermocline ; lower mixed layer
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Fig. 2 Vertical distribution of water temperature(a)and amount of anchovy eggs(b) of the whole water column during 17 ~ 18, June 2003
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JERERSEINT 66.67% , H IR BRIZ A £ £ B 2 EE 10:00 BB K NIRG R, b TIRERE R EE MR
HE T BSERE MY BSC e, JFOR TR G E H R i f 2 0P © R B/ A TIRBRZE (AR A B R 2>
R 0 1 GRS/ T, L, T IR AR SR £ £ DR B 10:00 (9 0. 7 R/ m 3B/ E] 0.3 Bi/m’ (£3)

SRR 6 A 18 H 04:00 ~12:00, BR)Z 734 TR L 9 2246 7 R K (A 9 2 B AS#e (IR ) VKX I
(R /AR HD MESER)Z MBS, X EIRG TR VERBRZ AT R & JR /K A B i £ £ B9 508 7 B2 B 28 1k 7™
e TARK IR , 20BN 7K AT P i £ £ B 150 5008 4 B2 i A TR 20 038 3l 5 7K A o i D ) 20508 2 B
i B34 T BB R BRZ A, JUHR 8 SN B R T D B3

F3 200356 A17~18 HEKERGENYEMEE
Table 3 Amount and density of anchovy eggs during 17 ~ 18, June 2003

FiE& )2 Upper mixed layer VR BKJZ Thermocline TFIRA)Z Lower mixed layer
St X%?E'JWI;B—J G Kk %133 K Koit %133 G Kok %133
ot ime o b D owwh SRy Gm SR ) (e
observation (m) Amount Density (m) Amount Density (m) Amount Density
(Ind.)  (Ind./m®) (Ind.)  (Ind./m*) (Ind. ) (Ind. /m*)
71 20:15 0~4 194 97.0 4~10 270 90.0 10 ~30 0 0.0
73 22:25 0~4 13 6.5 4-~12 5 1.3 12 ~32 0 0.0
75 00:20 0~5 232 93.8 5~12 9 2.6 12 ~33 0 0.0
77 02:20 0~5 126 50.4 5~8 95 63.3 8 ~30 31 2.8
79 04:30 0~3 44 29.3 3~6 6 4.0 6 ~30 0 0.0
Z11 06:25 0~10 48 9.6 10 ~14 10 5.0 14 ~30 8 1.0
713 08:25 0~6 73 24.3 6 ~10 22 11.0 10 ~30 49 4.9
715 10:25 0~7 175 50.0 7 ~10 100 66.7 10 ~30 7 0.7
717 12.:30 0~12 247 41.2 12 ~17 263 105.2 17 ~30 2 0.3
719 14:25 0~6 16 5.3 6 ~10 11 5.5 10 ~30 2 0.2
721 16:25 0~3 8 5.3 3~7 4 2.0 7~30 2 0.2
723 18:20 0~4 21 10.5 4-~8 9 4.5 8 ~30 0 0.0
725 20:20 0~4 6 3.0 4-~9 2 0.8 9 ~31 0 0.0

HRAR GRERERTRE)Z A IEeR M8 2 IEA M (FF P>0.15), 25 8.3 (One-Way ANOVA, F, 3 = 55.77, P <0.0001) ;
Tukey ZHE B B~ : HIERERANERE R THEKZEMTIREA)Z (both P <0.0002) ,iREKERKFIRAZ(P<0.0008) Data of the abundance of
fish eggs in the upper mixed layer, thermcline, and lower mixed layer all exhibited normal distribution (P >0.15) and differed significantly among the
three layers (One-Way ANOVA, F, 5 = 55.77, P <0.0001) ; The Tukey multipal comparison showed that the amount of eggs in the upper mixed layer
was larger than both that in the thermocline and that in the lower mixed layer (both P < 0.0002) ; Meanwhile, eggs in the thermcline were more than in
the mixed layers (P < 0.0008)

2.2 2003 4£6 A 27 B YR/K B8 EEWL

2003 4£6 A 27 ~30 HFE 35°03.3'N.120°26.4'E JKIR 30 m ¥ X #4777 64 h(32 BFE) 7K B8 BE
Mo %K AR —RiBE (2003 46 A 17 ~ 18 H ) B il B2k B B0 18 60 B 14 PG 6 7 rl B 4 5 B, K A Bk
/N, FRBEKIRAR 2°C R EKIRR 1°C, BRZ IR EERES , IRERE | FAMRIE 15 m Dhb, KA 30 T 538 i P8
HE .

7K 36 B LI ] , 45K 20:00 % 02:00 #RRER] —EFE )5 8 ~ 15 min AP )5 A T I 1R 4 H i i
50 T35 20 ~30 min DL PY A9 BB BE T2 5 45 ~75 min AN 2 ZEAREAEE T 5 oAb, A 20 /S
B SR A TR 4 1 RIS AL B0 SR £, B BA 7K A v 2 £ 8 B9 0 350 B 45 KR8 0D 7, [ It B % B 7 ) 9%
PR D , (5 75327k FA v 8 £ B0 R 70 f 1052 42 DR 26 B — it B R WA Fy K R el SR 2%
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122:00, K AAH BIK SCIRBL EL 8BRS %E ,6 A 28 H 08:00, B AR B4 BT IR #h 78, B i i A7 f 550 e 20 (2
B) B2 14. SCEFRAMA TR, b6 ) %R A P in (34 n 49% ) ;28 H 12:00 [RIFEEA B IIAATE, (2
SR AT R Z (42 BB) , AN EEA FTsil> ;29 H 16:00 71 18:00 AREA BN IE , (HA L KT
R (48 BAIS1 ) , kA v i £ £ BF A9 50 B B s/, T 2200 BAR A — 5 BB i fF i H (60 )
EANIE T REHIHT™ BTN (269 L) , 7K A r i f £ B B3R I S 3 A (181 3) o

EFFRTERZ,6 A 29 H 02:00 ~ 10:00 7K fA Hp i £ £ 59 9 B0 B T B R B3, 02:00 K&+
14. 5CH5FIRL S b —BB—FF, B B ARTE 16 m AKIRAL , KR RS T — 8 BT = 0 (60 KL) , X
BRI KA R i 2 BB T A S 00 (3 149 i) 504 :00 SRERIZA BT L4, KA BAR BEA
£ L (Rt 50 B B kb 72, T i £ £ B A 5 P S0 2 (805 KL ) 506 :00 JRBRIZA BT TR, AK A H KSR B
AR 0 TR FEAL B AT R, R £ R B B0 S H R B s (X 283 hr) 508:00 ~ 10:00 7K {A
HERBAFT I T e BoA fF aE  HRIRRZ IR b, RZKHBUREIR , K i rb s 6 8 505
B B4 2 (682 R 611 kL) (& 3) o X — KB I EcE B IR M i E, RE 5IREKE
BRI, (AR ERZ B KU (B 17. 5 C SRR R IE i 23R R ) B HoAt b B 2 B E 2 i 72
Ko
3 hit5NE

M PEPR ST T AR WU A A A7 B2, /KR AR I R SCR P I E R BEAERZ — gAY
T 3h A B A A KR S KRB A R BB R R ERAKES  RERERERERERK,
T BK AR B  BERRBE QAR R o PRIt , BRIZ AL 3 [ 1R 5 LRSS , T ZK P DD AR AR 3R , ORI B —iE
“BREE" AR T KR R B RS HAIR & 0GP A W 0 TR B sh R B BRI MR A o s A O O PR
G R R KR RO AR R APELAS T R R IR B BRI E (BURE) &R AR R
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HRRR T B SR A A A LIRS R, KA i 2 48 U9 BRI £ 5 B0 K IR BRZE IR B AR R, R
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Fig. 3 Vertical distribution of water temperature(a)and amount of anchovy eggs(b) of whole water column during 27 ~30, June 2003
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