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Abundance and distribution of eggs and larvae of Engraulis japonicus
in the Northern part of East China Sea and the Southern part of
Yellow Sea and its relationship with environmental conditions

WAN Rui-jing', HUANG Da-ji’, ZHANG Jing’
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;
2. Second Institute of Oceanography , State Oceanic Administration , Hangzhou 310012, China ;
3. State Key Laboratory of Estuarine and Coastal Research , East China Normal University , Shanghai 200062, China)

Abstract: The eggs and larvae of Engraulis japonicus were mainly distributed in the Southern patr of the Yellow
Sea in summer, 1999. The center of dense egg concentration was located in the area 122°00’ - 123°45'E
and 34°00’ — 35°15'N, while dense larvae aggregation was found in the waters west of 122°15’E; its surface
water temperature and salinity were 25.5 - 26.97C, 27.11 - 31.81, and 26.4 - 27.07C, 31.31 - 32.05,
respectively . The optimum surface water temperature for egg distribution ranged from 25.5 to 26 .4, while that
for larva ranged from 25.9 t0 27.0°C; E. japonicus larvae larger than 20mm total length was already euryhaline .
The water salinity was not so critical to the distribution of E. japonicus eggs and larvae, while water temperature

was an important influential factor. Close correlation was also found between the egg and larval densities and the
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chlorophyll-a content of the surface water, and the area of dense egg and larval concentration coincided with that
of high chlorophyll-a content. As the season progressed, the spawning ground of E. japonicus in the Southern
part of Yellow Sea gradually shifted from the waters off Qingdao to deeper waters. In the Southern of Yellow
Sea, 45.76% of E. japonicus eggs were found alive, and their embryos were in good development condition.
Key words: Engraulis japonicus; egg; larva; embryo development; environmental conditions; the Northern of
East China Sea; the Southern of Yellow Sea
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ARAERBHRAWATHOARBME AN RNE L iR, AEPHKEANEESATH
EHRER(E2),24 @BEY T 13 HERATEAM, 122°00' ~ 123°45'E,34°00" ~ 35°15' N ¥ % £ 57 49
RS L, PR BRE B — 5K 2 600 KL, BEE KBTS 57 B8 805 BLAN 320 KL, BA 635K 1~ 85 B,
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55’ ~ 125°14'E32°24" ~ 32°36'N 1 123°14’ ~ 123°30'E,28°40’ ~ 29°00'N ¥ 38,43 H tH BU 1 %L .3 i 18 K,
24 BLABR AR .
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Tab.1 Frequency of appearance and abundance of E. japonicus egg and larva

HEREX AENE W B e {FHE4h4B  larva
survey area Jeg siations AW  BEOR)  HAWKGE) KERGE)
frequency ind frequency ind
EWmiAE
main survey transects 20 2 4 7 297
AREILH .
Northern p:rt of 30 i o 2 13 2 42 2 32
East China Sea secondary survey transects
ait
total 33 4 46 9 329
EHiE M
main survey transects 14 8 923 11 16 649
Bl \
Southern part of B I 0 R 2 10 5 3072 7 466
Yellow Sea secondary survey transects
&3t
total 24 13 3 995 18 17 115
. .iﬁﬁiﬁﬁ 34 10 927 18 16 946
TR LA AN M R main survey transects
Northern part of y
East China Sea and 8 By b 7 2 23 7 3114 9 498
Southern part of secondary survey transects
Yellow Sea ait
= 57 17 4 041 27 17 444

total
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Fig.2 The egg abundance distribution of E. japonicus in the Northern part of
East China Sea and the Southern part of Yellow Sea,20 — 31 August 1999
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Fig.3 The larvae abundance distribution of E. japonicus in the Northern part of
East China Sea and the Southern part of Yellow Sea,20 ~ 31 August 1999
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*2 REaPNFRHBEERA
Tab.2 The development stages of eggs and larvae of E. japonicus

£ 58 (B ) egg {FHEGH () larval
survey area g 7 51 JE 1 AN & EBiFe ®e g6 &
deal egg  gastrula stage  embryonic stage total postlarva juvenile  young  total
& 1R 2 4 4 272 25 297
main survey transects
RgdLEp .
Northern part of 3y i 2 32 10 32 31 1 32
East China Sea secondary survey transects
it
total 36 10 46 303 26 329
main%fvglﬁﬁsec s 324 599 923 1625 15 020 4 16 649
WA s
Southern part of secon?arﬂyh ?Erﬁflﬁn%cts 1843 9 1220 3072 36 430 466
Yellow Sea i )
&t
total 2167 9 1819 3995 1 661 15 450 4 17 115
B3
’EY@ JeE A main survey transects 328 599 927 1625 15 020 29 16 946
2 1 _
Northern part of 4By 1 Iy il 21 1875 9 1230 3114 36 31 1 23
East China Sea secondary survey transects
and Southern part
a3
of Yellow Sea ki 2 203 9 1829 4 041 1 661 15753 30 17 444

total
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P RER 17 115 BF M ENEAS  JSHFEE9.7% , 2K R 6 ~ 10mm(fE 1T R AL 15 ~ 20d 9
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BREFERGHFEYB LV ETFNER ., KEMIEERSEKCNHREAER BEEYHIES.
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A, R IR B H R B KB 14 24.88 ~29.35CH 25.18 ~ 26.95C, K ILEB Y
REKBESHERRRHEEREERE., BTZRKIRRNE W, RELHERL T LE
K ACTL T ¥ 5 P 3B A0 A L ¥ 3 S FB B 30°45" ~ 31°30'N.123°00'E UM LR E B, M 7.67 ~
17.06, 5F M & P pg AR A9 ¥ S ¥ 37 78 R 30 BD 124°50" ~ 126°00' B, 32°20' ~ 33°10’ N ¥ 3% 71 48 1) ¥4 3% 75 0 3%
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Fig.4 The relationship between the abundance of Fig.5 The relationship between the abundance of
E . japonicus eggs and larvae and E. japonicus eggs and larvae and
the temperature of surface water the salinity of surface water
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ot B A R B B IE AR IR R TR KRR E M AN ARG TN EEREZ —, 2 WAER
BN 7.67~17.06 XML A FHMA (LK 20~25mm) 5 80% .41 (£ 30~ 35 mm) 5 20%,
YLER2 KN 20mm DL E AR AR A B VIR BRI,

BREGIAFREAN BB A SR E AR AEEYNN X R, FEFNXRY AR @0
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BE N 0.72 ~2.55ug L™ 1;122°00" ~ 123°45'E 34°00" ~ 35°15'N Ry fa SR E A 0, HRE MR K a B
BE0.80 ~4.46pg LM ST HMWIMNES T O ARMBHENI X, REHRER a WEHN
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PIREMEERE RS TR SN RN ENFEE NERINENAE, TENHRER a
W o B 0 FRRE A R AN T B AR R T R AF I AR

AESRRP . BIEEER 122°00' ~ 123°45'E.34°00" ~ 35°15'N ¥R A BN £ 40 A b oL, IEE
HAEH K% Calanus sinicus FVFESF R L. BT HPRTKFREARANTEERNZ 5.8 Hhf
AR M A TR IR, FLBE R P 2 20% B9 PR gk g R IR DY XA R IR M ARE B A K S B E N
MMEB R P LK XBEAE 122°00° ~ 123°45'E ,34°00" ~ 35°15'N #4770 15 50, N T T ) 1 R £ B
FESPLGPEBKENEES AP OHESHAR.
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BEARRBAENHREAREMHASEARNEERT, HAE LN E KK B REREFRFE
FEWHEHEZ -, AREEEREXY . BRETRAEMIT SN 45.8%,5 1988 4F 5 A 22 H -6
A 14 ARI1987 48 5 H 11— 16 F 8 £ 7= 07 % 1 B 8 e T 26 35 12 VR 25 10 45 SIS AR ML 5 B 1985 4R 7 A 20

H-8A 1 HEEGHEMAA 1998 FE8A5-13 HFM 1992 4F8 A 8-18 HEIBAENLERE T —RFLU
FLAEEREEAREANE EEESEEEAEMBAETRRREF(FE3),

®3 AEEBNBESRaERABARALER
Tab.3 The embryonic development of E. japonicus in the Southern part of Yellow Sea and Bohai Sea

BAHEEX ) 25 A J) WAM  FEWCR) SRR FEEEOE) KRB Ao &iFoR)
survey area survey time stations deal egg  cleavage stage gastrula stage embryonic stage hatching stage total
HEEH

southern of 1999-08-20 ~ 31 24 2 167 9 1819 3 995
Yellow Sea

B o AL 1 1988-05-22 —

inshore of southern 06 28 142 658 3 200 111 076 25 166 131 282 231
-14.
of Yellow Sea
2 S 1987-05-
inshore of southern 11-16 17 7 440 4117 2 755 14 312
part of Yellow Sea
H R
southern of 1985-07-20 - 7 8 647 277 846 335 220 10 325
08-01
Yellow Sea
i 1998-08-05 ~ 13 51 4 4
Bohai Sea 1992-08-08 - 18 55 16630 1 . 2 998 1167 20 796

122°50'E 31°00'N ¥5 43 B RE T 10 Bt S 4hfaf 1 Efi@ 1 B4, B8 ;121°18'E . 35°32'
N8 721 H 0227 ~0237 B EWFEFAZENRET 1500 BfEMA, AT 10 X/5,F 8 A 31 B 04:00
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Fig.6 Photograph showing S. crassa preying

on E. japonicus larva
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