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Fig .1 Sampling stations in Bohai Bay (1979 — 1982)
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Fig .2 Composition of egg diameters in Harengula -unasi and Clupanodon punciatus in Bohai Bay
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#1 BEiE RGN, PRI (mm)

Tab.l Egg and yolk diameters of Harengula zunasi and Clupanodon punctatus in Bohai Bay

‘ #a B %
Tz 3
I Il il I il m
FHEER 1.47 1.52 1.56 1.28 1.35 1.36
THe s 086 0.92 0.81 1.10 0.97 0.96
BEREL (1) 32 69 83 25 53 44

*2 FARHEFRIFEKSEKEN—TEERE (mm)

Tab.2 Linear regression equations of the lenth features (mm) respectively to standard

Lenth (mm) of Harengula cunasi and Clupanodon punctatus larvae in Bohai Bay

- ok FREEK ()45 AR (x)5 BHEK ()5
H ATRTC () %K (p) HE ()
#
ﬁk 3y=0.16+0.78x y=0.25+0.06 x y=0.01+0.05x
’ﬁ‘ r=0.97 n=28 r=0.49 n=28 r=0.81 n=28
I H
B y=0.27+0.79x »=0.134+0.09x y=—0.02+0.05x
LY r=0.97 n=82 r=0.72 n =82 r=0.90 n=82
#
" y=—0.43+0.93x y=—0.16+0.17x y=—0.23+0.10x
; r=0.99 n=85 r=0.95 n=85 r=0.96 n=85
H =
B y=—0.28+0.91x y=—0.18+0.16x y=—0.20+0.09x
i r=0.99 n=32 r=0.92 n=31 r=0.95 n=32
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2.4 #KERE/KE. T B M BT 8 5) RAF AR SR E R 5—6H, X
BRI AT, BA FRIKEROEEF. AELERERY, F8Aa™0HNR4—9A,
BN S — 8 A; 7E/ZET, WKkRZHEEN15.80— 29.40C, #EH 27.76 —
33.36, BEERFOREAN S — 8 H, FERFHAMHEARY, £9F 5.6 A EEREY,
YKERIRE X 14.00 — 30.10 C , #HEH 27.41 — 33.87.
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Tab.3 Correlation coefficients per couple among the seven biotic of
Harengula zunasi and Clupanodon punctatus in Bohai Bay
HEE 9=
Lk 0.97786 ek
AT K 0.97006 0.97557 [INIRS
PRAEK 0.97253 0.97159 0.99561 K
iR 0.91161 0.92418 0.90103 0.89725 Rz
AL j5 BLH5 3 —0.14467 —0.14006 —0.16271 —0.13813 —0.10490 MG
ALRTAL ST 5 -0.10157 —0.09345 —0.10002 —-0.10234 —-0.10076 —-0.05793
B =
kK 0.91843 kK
CIN:IRS 0.94940 0.91527 ALEf
FRAER 0.93684 0.91184 0.98716 i
R 0.77669 0.73163 0.77121 0.77041 Rz
ALE LT ¥ 0.04012 0.10122 0.05127 0.07864 0.05516 AL
RTRTALY % 0.00271 0.01422 0.01881 0.01437 0.10370 —-0.06295
r 5% (100)=0.1946.
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Fig .4 Cluster chart of the stations according to surface temperature

and salinity in Bohai Sea
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HHANTRC, 19799 6,7 A, RIAMSEREM S ; 1980 4 5,6 A
FIW HT — LS RS 3h, B8 ™=+, 719794 6,7 H, ¥Hm LT -HS
RO ; 1980 £ 5,6 A, EHAHE (%(5). BAFTHRAIXTHR. KEHEN
PR T B , AT AU S T B

#5 WA, FRESE. HEBUMTE (1 /(m -3)] REFE (%)

Tab .5 Densiteis and percentages of eggs and larvae of Harengula zunasi and Clupanodon

punctatus at temperature and salinities various groups of stations in Bohai Sea

£ A 1979 6 B 1979 %7 A 1980 % 5 A 1982 % 6 B
R, #®AA |Hr-LS| HER |L7-HS HT-Ls| S¥M |LT-HS{HT-LS{LT-HS [HT-LS[LT-HS
#H
" HEE | 58.13 | 145.00 3.43 0 17.69 0 0 0 8.33 17.33
'ﬁ B 28.14 70.20 1.66 0 100.00 0 0 0 32.47 | 67.53
5B i
B | | 16.88 64.17 25.71 0 2.77 15.00 | 27.86 | 56.88 13.33 | 23.33
o ([EHE| 15.81 60.10 24.09 0 15.58 84.42 | 32.88 | 67.62 | 36.36 | 63.64
= ]
% FE | 2.50 25.00 0 0 3.08 6.05 5.00 6.25 31.67 | 45.33
e 'ﬁ EAH 9.09 | 90.91 0 0 32.13 | 67.87 | 44.44 | 55.56 | 41.13 | 58.87
B | B | 32.50 | 7417 17.88 0 0 0 5.00 4.38 0 9.33
| 26.10 | 59.55 14.35 0 0 0 53.33 | 46.67 0 100.00
" 4,18,29 W7 .23.26| 3431 | 3.4.2 47,23, 15| 33,7, 4F L 26 | 33.0.22. | 4,23, 115,33,
i 3,1,2,  [30,13,22 | 15,35, 18.35.29! E .34 [34,35,15| 10.23,31 | 1,9,8 | 1,34,
)Y
. 21,24 E.J .33 30,31, Y 8,30 18,E 31,10
B
9,10.13

F: REHT-LSFEHREFAHT B, THhLs 3.

3 45iE

WECEGI T, SR ZIKIHMT, NATARBEHHBHHRE, TUAKE
RPN RS A, RIS e A 2 N, R ERIA LSRR, B
HRTAFHEA X 58 @A BE x GE 1T 55, NEHGTFHEER 1.47 — 1.56mm,
IEAETHH0.81 — 0.92mm; HE# SR THH 1.28 — 1.36mm, SRERFHH
0.96 — 1.0lmm. REFHHTAEN S FKEFHMEFBAXEE, B35, B
BRBM Y HEARRHRL, WEERSOTETRELNY, EHEMMTaERFIESD,
MBS RK., ILITEERREBAL

HREE B LR F B, Bt KR, R ROK FE ML), BFBMA 5
X i R (AR IS B PSR T DA, (TS T BEes . F AR B E SR KR EOK
X, ffaZEREREKE: XPNARAEHTaNATIR, RAGREKENE
3. MEBBEH G TRERMERBEOREKR, (FASELERMRNHREKX:
XAERBAFTIR, AnREENBARD.
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COMPARISON RESEARCH ON EGGS AND LARVAE OF
HARENGUI. A ZUNAST BLEEKER AND CLUPANODON
PUNCTATUS (TEMMINCK & SCHLEGEL) IN BOHAI BAY

Kong Libo, Sun Jiren, Yang Donglai, Liu Changan’
(nstitute of Oceanology, Chinese Academy of Sciences. Qingdao 266071)
YF ishery College, Qingdao Universty of Ocean. Qingdao 266003 )

Abstract This paper reports comparison research on the morphological features
and abundance distribution of eggs and larvae of Harengula zunasi Blecker and
Clupanodon punctatus (Temminck & Schlegel) using mathematical methods such as
t-test, linear regression with an independent variable, principal component analysis
and hierarchical cluster analysis etc.. The specimens were taken from 1979 to 1982
in Bohai Bay by plankton nets by the Institute of Oceanology, Chinese Academy
of Sciences. The main results were as follows :

I. Egg and yolk diameters between these two species in each stage were
significantly different. Average egg and yolk diameters of Harengula zunasi were
1.47 —1.56mm and 0.81 — 0.92mm , respectively; and that of Clupanodon puncta-
tus were 1.28 —1.36 mm and 0.96 — 1.0lmm respectively .

2. The larvae of these two species had quite similar shapes, and their change
patterns were of apparently similar pattern when the yolks were absorbed.

3. There was significant correlation between any two among the five length
features (body height, head length, standard length, preanal length and eye diame -
ter Jof each of these two species. They changed obviously from I to 1[I stage of
larvae, but the numbers of preanal and postanal myomers did not change.

4. The eggs and larvae of Harengula zunasi and Clupanodon punctatus occured
in the whole surveyed area. The spawning season of Harengula zunasi was from
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April to September, mainly from May to July, that of Clupanodon punctatus was
from May to August, mainly from May to June. Offshoreward migratory tenden-
cy was apparent as Harengula zunasi developed from eggs to larvae. Shoreward
migratory tendency was apparent as Clupanodon punctatus developed from eggs to
larvae.

Key words Harengula zunasi Clupanodon punctatus Eggs Larvae
M athematical methods Ecology
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