F1TEFA
201047 H

FRE K PRl Vol17  No4

Journal of Fishery Sciences of China July 2010

2007 FH . EEEANOEHEN FHEEMEAREHESH

TRALKAEE , GAA, T HmE LKA

(L. v R 2 MK SRR B RS0 %, IR 3 1 2660035 2. rf K BEERF ST Bt 8 A BF 5T, INAR 5 &

266071)

FEE: 2007 A ZE R 2, R T K T B 7 A= 400 7K S AR 6 D Xof 28T 11 Y3l 0 B0 A £ e S 20 o 5 50 o0 A
11T, HZME T IBEE 194 (6T ) AHIRI AT B 07 . 45355 22K F-HE M 10 min, 46 M 3 3 4 2.0 nmile/h;
e B 19 RS B 2, 4 R R 29 0.5 mis, A SRR HT: R AR FHCREMONT 661 KL AFHE 70 B, 2L 18Fh, Bk
g BRI 17F0, SR 15 B 128 168, Horb 1RO % £ 28 i FE £ A RE 4 50 BRI KT DR3P S BEGE (Konosirus
punctatus ) I (Sphyraena pinguis) JEWI L1 5 (Cynoglossus joyneri)o 72504 7K - RN 4G M 23 3R 4R 6 9327 £ 51 |
6 FEATHERT 1RO B 0 RATHEM . 0 0P ATHE@Y H BUTUR S 51 h 84.21% .10.53% F115.79% 0% , F-35% 5 43 5l
364.84 K1/ % 0.32 2 / A1 0.34 K7 /m* .0 F& /m’ s B Z /K VIR B4 X 23 1SR 4R 658 it b1 57 R A1k R 60 i B 7 2
FFAE A, A0 B A £ RS BRI 20 314 84.21% .63.16% F1 31.58% 15.79% , X455 FE 43591 A 34.63 KL/ 3 B2 / I 11 1.85
KL /m® 0.22 F8 /m®, S5 RFH, ST 0S40 B A1 fr P2 o S A A3 RO B R — R 2 A SR A R T R
1Rk 83.33%; Y P e AR Sol i B R TR £ ) S A A X R R FPIE HH , DR 3B BR, Wb R M/ KOF- 5 i ) 43
A B FACTE . R R A B S 7K S PR A R AE FVRE €00 8 1 BTl A W~ R . b AR5 43 %o
HE RN Z A0 G0 ATHE O R BOR S0 LA SCBESS SEF S5 21 5 8555 O SR (04 £ BRSO A3 A 2 ) T B S (A P
55 1982-1983 19841985 19921993 4= [Fi H} ] 4 25 5 U5 A& B, 2007 4F- 75 2 1 51 2 v Yol 1 VSl £ B A 160 £ PO b S 2 Bt
SRR RET BEE TR RO ) IR A AR SCE L T, 35 FAE S R Ge P 0 2 IR
AR SR IR 48 A0 A A AR, AT B8 A SERHA B U2 . [ K= 87,2010,17 (4): 815-827]

KRR BN AFAEL BRI FSLLG KOs L3R HER LA ; AU e

FEDHES: S93 SCHERFRIRAD: A

051 AFHE £ BRI B AEC I3 Sl R
AR P AT N s il U
TR 2 BN LA R 13T 12 7 B A A
VAR DX A 9 s BT i K B HERRIX, K AR, B,
THE I X L 9 U A A e A 7 B R
M, 2R 39 R fi A BT RO 5, Bk
A A I, ST IR L0 B A e Pl R
IR TR B AR A Il FE IR AL TR 2

Yrfm BHA : 2009-10-29; f&1T HER: 2009-12-24.

XEHRES: 1005-8737-(2010) 04-0815-13

W S Tt R IR AR 7E

T 30AF 3K, A7 56 B AT L A0 B A7 £20 25 )
FAE A AR DG A ST 2347, 1982-1983 4F)1fF
T B IR ZE A PR, 1984~ 1985 AF W LI AR
Vgl S MR TR = IR X 2R B4, 1992-1993
AR O S UR R B A A R IR R A B 1998 4
T T SRV A R R T R A R R R A A
Ho {EAED7 i A, B 1984-1985 4F 11 111 75 44 it

BEE£WE . E5ESIREIE & TR H (2005CB422306); [ K ARG & 1T XI5 H (2006AA09Z418 ); 8 UT LR A

VA 5 PR LT (908 &30 ) T H (908-01-ST02) .

TEETN: FHEAR (1981-), 5 148, R By A7HE @A Y24 84 WF5E . E-mail : dongdong811206@yahoo. com.cn
BIVES . IKFHM, 2% . Tel: 0532-82032076, E-mail : gaozhang@ouc.edu.cn



816 O K R e

1T

B MR R AR A X LR A AT SN, AR A
YRR A 3l (3 T A TE B SO INTES , BAE A
T ISR A o AT BRSO R A
TR AR P AFHE £ S ™ BRI R S 20 Jl A 40
AR FORAEE R AR

TGRS 2007 45 7 A1 57 A A F ey
BT VRS F0 O AR 8 e 5 R )25 L 1) 37
EwORE, 456 P B, 4 A T 2007 4R E
A0 G AFFHE R RS RS Bl oA S L B AR
b, IR ARGE B 1 AR 38 R G fa 2 b i
PR SAILRIGORL, I #1128 TR AR B (1 BURK
HlTTHRAERR A

11‘846 11‘8.8 1}9

11‘942 11‘9.4 11‘9.6 11‘948 120

1 #MR5FE

1.1 FAEMRFELS T

FHA b A= 77 s H, T 2007 4F 52 (S H4-8 H)
MEZ= (7 ] 11-14 H) ZE & S (119°05" -119°
31'E,37°35' =37° 57" N) 6 Wi 21 194w 4 ik
A7 R AFHEfE BB, Rl oA ILIET 1, 4K
I3 T IAT TR Sui 7K S 2 B A 0 A DX 3
2 DX, B BT AT TR A T X (119219 ~
119°31'E,37°35' -37°45' N; W15 4,5,6); #i0] A
bR T IX (119°05'— 119° 31" E,37°45' -37°
57' N; Wi 1,2,3) "

% . ;»37.4
S
NG
)
e Y
£ & 137.2
S T
\)
4

138.4
&
138.2
W2 138
2 ;
8
L@
o ® 137.8
63
O 137.6

37

T T T
118.6 118.8 119

T T T T
119.2 1194 119.6 119.8 120

-
0 10 20 km

BT ) R B A RE £ ) At 37 14
O WAvhf

Fig. 1 Location of ichthyoplankton sampling stations in Yellow River estuary
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Tab.2 Dominance index of ichthyoplankton in the Yellow River estuary during spring and summer 2007
HZ Spring HZ Summer
& Species IRI fhJE Species IRI
PR Konosirus punctatus 8636.20 T Sphyraena pinguis 5358.50
W Af Chelon haematocheilus 427.60 WL E B Cynoglossus joyneri 2028.14
S EHE Callionymus kitaharae 73.40 /Nt . Eupleurogrammus muticus 253.92
TE Y Setipinna taty 0.86 S EEHE Callionymus kitaharae 127.03
FREiRE i Thryssa mystax 0.23 B Konosirus punctatus 42.69
W5 5 S Scomberomrus niphonius 0.23 IR Thrissa kammalensis 36.07
WD T Sardinella zunasi 0.23 ) Ilisha elongate 26.32
JGEELTIN A Lepidotrigla microptera 0.11 /B Larimichthys polyactis 8.59
H A2 Engraulis japonicus 0.15 L1N55%E) 442
181% Atropus atropus 0.038 IR N Hyporhamphus sajori 3.93
HRAIR B2 Thryssa mystax 0.37

x3 2007FE5A.7 AKEEEMPE&PIMFHEETEY ANEHMESHEENBRGITER
Tab.3 Number of species, individual and diversity index of ichthyoplankton in horizontally and vertically towing of
different zones in May and July 2007

. i gk A% FrE WS 2
A TFIX Species Individual D J H (In)
Months Survey zone
H \Y H AY H \Y Mean H AY Mean H \Y Mean
1 8 2 6782 9 0.79 046 0.62 0.18 0.76 047 038 053 046
i’[?y I 6 1 156 2 0.99 0.00 0.50 0.27 * 0.14 049 0.00 0.24
T 10 2 6938 11 1.02 042 0.72 0.17 0.68 043 039 047 043
I 10 6 591 63 141 122 131 045 0.74 0.59 1.03 132 1.18
}u)lqy I 5 3 124 4 0.83 144 1.14 0.58 095 0.77 094 1.04 0.99
10 7 715 67 1.37 144 140 046 0.71 0.59 1.05 139 122

W HL KR VSR EL T 80T AR AR T, 20T 1 LA T, 2RI X 5 Mean, “E3ME; 7 25 (1.

Note: H: horizontally towing; V: vertically towing; I : South Yellow River estuary; Il : North Yellow River estuary; T': overwall Yellow River estuary;

Ave: average; 7. null value.
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Fig. 2 Spatial distribution of ichthyoplankton in Yellow River estuary during spring and summer 2007 (Spring: May 4"-8";
Summer: July 11"-14")

a, b: Egg distribution of horizontal tows in spring and summer; ¢, d: Larvae distribution of horizontal tows in spring and summer; e, {: Egg distribution of

vertical tows in spring and summer.
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Fig. 3 Spatial distribution of fish eggs of preponderant species in Yellow River estuary during spring and summer, 2007

g, h: Konostrus punctatus eggs distribution of level and upright net in spring; 1, j: Sphyraena pinguis eggs distribution of level and upright net in summer;

k, I: Cynoglossus joynert eggs distribution of level and upright net in summer.
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Category composition and distributional patterns of ichthyoplankton
in the Yellow River estuary during spring and summer 2007

BIAN Xiaodong', ZHANG Xiumei', GAO Tianxiang', Wan Ruijing’, ZHANG Peidong'

(1. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China )

Abstract: The categories composition and distributional patterns of ichthyoplankton surveys were carried out in
waters of the Yellow River estuary in spring and summer 2007. In the investigated area,119 ° 05 ' =119 ° 31 ' E,
37°35'-37°57' N, 19 fixed sampling stations (6 transects ) were set up respectively. The distributional patterns
of ichthyoplankton were investigated by horizontal tows associated with vertical tows with a zooplankton net (mouth
diameter 50 cm, 140 cm in length, mesh size 0.50 mm ). The horizontal tows were at 5 min duration at a speed of
2.0 nmile/h on the sea surface, while the vertical tows were from surface to near-bottom at a speed of 0.5 m/s at each
sampling station. According to the investigation results,7 661 eggs and 70 larvae of fishes belonging to 18 taxa were
collected during spring and summer 2007, of which, 17 taxa were identified as species, belonging to 16 genera,
12 families and 5 orders, 1 taxa of gobiidae fishes as only family level. The preponderant species were Konosirus
punctatus , Sphyraena pinguis and Cynoglossus joyneri. In late spring, a total of 6 943 eggs and 6 larval fishes were
captured respectively. In the horizontal tows,6 932 eggs and 6 larvae were captured, and in the vertical tows, 11
eggs and 0 larvae were captured. The occurrence frequencies of eggs and larvae were 84.21% and 10.53% in the
horizontal tows, 15.79% and 0% in the vertical tows, respectively. The average density of eggs and larvae were
364.84 ind/net and 0.32 ind/net respectively in the horizontal tows, and 0.34 ind/m’ and 0 ind/m’ in the vertical tows
respectively. In summer, a total of 718 eggs and 64 larvae of fishes were captured respectively. In the horizontal tows
658 eggs and 57 larvae were captured, and in the vertical tows,60 eggs and 7 larvae were captured, respectively.
The occurrence frequencies of eggs and larvae were 84.21% and 63.16% respectively in the horizontal tows,31.58%
and 15.79% in the vertical tows. The average density of eggs and larvae were 34.63 ind/net and 3 ind/net respectively
in the horizontal tows, 1.85 ind/m’ and 0.22 ind/m’ respectively in the vertical tows. Further analyzing showed that
two seasonal ecological groups could be distinguished. A pronounced seasonal succession from spring-summer
group to summer group regarding the category composition of ichthyoplankton can be observed throughout the two
cruises. The succession rate was about 83.33%. The distributional patterns of species were different on account of
different water environmental conditions. In waters of southern Yellow River estuary, the community structure of
ichthyoplankton was relatively stable, the dominant species were evident and the dominant value was high. The
diversity index of species and the uniformity of interspecific distribution in waters of southern Yellow River estuary
were higher than that in waters of northern Yellow River estuary. The variability in the spatio-temporal distributional
patterns of ichthyoplankton may result from the interaction of hydrological and biological factors at different scales.
The equivalent density distribution of ichthyoplankton and fish eggs of preponderant species, such as Konosirus
punctatus , Sphyraena pinguis, Cynoglossus joyneri was drawn. The category composition and distribution patterns of
ichthyoplankton in the Yellow River estuary changed evidently from 1982 to 2007, and that was in correspondence
with the alternation of fishery resources strongly affected by double disturbances of overfishing and ecological
environment changes. [Journal of Fishery Sciences of China,2010,17 (4): 815-827]
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