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Fig.2 Monthly variation in biomass (a) and individual number (b) of O. oratoria in Laizhou Bay
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Fig.3 Long-term variation in biomass of O. oratoria in Laizhou Bay
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Fig. 4 Monthly variation in body length distribution of O. oratoria in Laizhou Bay
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Tab. 1 Monthly variation in body length,body weight,fatness and sex ratio of O. oratoria in Laizhou Bay

MK /mm /g

S 1 3£

P GG
25 1 fi) body length body weight fatness (M ) e
survey time S| S5 5 S W T ‘ sex ratio number of
range mean range mean female male (female : male) samples
2011. 05 41 -171 102 0.9-55.8 13. 64 1. 18 1.23 1.20 319
2011. 06 44 - 159 110 1.0 -47.5 15.30 1.09 1.16 0.43 126
2011. 07 82 - 168 118 5.6-61.6 16.98 1. 06 1.14 0.50 150
2011. 08 51 - 145 113 0.5-50.0 15.95 1.15 1.28 0.63 200
2011. 09 47 - 160 114 0.3-55.0 16. 43 1.28 1.35 0.72 200
2011. 10 54 - 158 111 4.0-54.0 16. 26 1.49 1.56 0.79 200
2011. 11 43 - 164 103 1.5-68.0 17. 67 1. 41 1.37 0.88 400
2012. 03 55 -150 106 3.3-46.0 14. 69 1.30 1.27 0.69 100
2012. 04 40 - 155 107 1.0-57.0 16. 14 1.37 1.30 0.93 116
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Fig. 6 Distribution of individual density and average individual weight of O. oratoria in Laizhou Bay
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2.4 MEERFHABEEZL

SN AR TR 4 AT LU AR, R A 0 v K TR
4.5 KZE25.5 KA, 45 R WR KM SST +F
B 3 AEAR(3.5 C) 4 AP ETF,8 Hiki
FE(25.1 C),9 ARG S F##, DO 7

B SST A A S 3,7 H Ak (3. 85 mg/
L), )5 —8 EJh, B4 3 7 3k fom i (10. 66
mg/L) 4 HJa BT B, Sal L6 A &
(33.03),11 A i ik A% (30.09) . pH fEHLL S
H ek (8.07) 4 A frmi(8.52) (£2),

R2FEMNEFREEFHFHERREE

Tab. 2 Average values and SDs of environmental factors in Laizhou Bay

8 A 15 [A] survey time WL /T SST b AEF Sal %8/ (mg/L) DO pH
2011. 05 12.3 £ 2.5 32.06 = 1.21 9.16 + 1.67 8.07 = 0.09
2011. 06 19.4 £ 2.2 33.03 + 0.70 5.34 £ 1.66 8.18 + 0.03
2011.07 24.3 £ 1.5 31.75 = 2.00 3.85 + 1.07 8.25 + 0.07
2011. 08 25.1 = 1.7 32.70 = 0.79 4.37 £ 0.79 8.22 + 0.08
2011.09 24.1 = 1.3 32.48 = 1.19 5.22 £ 0.51 8.30 = 0.06
2011. 10 17.3 £ 0.7 31.78 = 1.68 5.49 =+ 0.41 8.34 + 0.08
2011. 11 10.6 = 1.4 30.09 + 1.87 7.45 £ 0.47 8.36 + 0.09
2012.03 3.5 £ 1.4 31.24 = 2.10 10.66 + 1.59 8.30 + 0.28
2012. 04 10.2 = 1.5 30.58 + 1.64 9.33 + 1.23 8.52 + 0.11

2.5 H5mERETFHAEXM IR (P >0.05), 1RG40 25 H Al i

1Rl R0 1 5 SST T 2011 4E 11 A K&
4 ENBFEMK(P<0.01),2011 49 JJ £
WFE A (P <0.05) , 76 H A H 13 A0 &P B
Fo HUFESRECHE LS Sal T 2011 459 H 24k
FHIEAHK (P <0.01) , 76 H At 3 A0 SR A B 3%
(P>0.05), FHFlGREECE S DO 1E4% H i Al
KA R ZE (P >0.05) , HEREERRECHE S Dep
F2011 4E9 H 24 B EEAM (P <0.01),2012 4
3AREEEMIK(P <0.05) , 78 H A JT £ A0 5 7

RAEY R T 2011 45 6 A R FIEAM K (P <
0.01) , fEAl A 3 AR HE A B35 (P >0.05)
1 4 ety FE 80 88 5 T Ui AL A T 4% T 0 B A SR Y
ARFH (P >0.05) R 0w B 5 7 i sh )
E 2011 4F 10 H B4R 3% IEAH G (P <0.01) 75 3
b AL (P>0.05) . BHKRE, I M
WG RO B 5 SST Ay AH 5C 1k die g, LUk 2 Sal,
Dep | 7#ilF 3 ) LA K€ R A Y i, 5 DO T i
L % E AR SR Pk fe (R (3R 3) o

®3 ODFBHEHZESEZWEFHXRE

Tab.3 Relationships between individual density of O. oratoria and influence factors

AR A 15 [A] survey time
influence factors 2011.05 2011.06  2011.07  2011.08 2011.09 2011.10  2011.11  2012.03 2012. 04
I /T
;{ifﬂ ~ -0.305 -0.08 0.193 -0.143 -0.546" 0. 388 0.661 ™ -0. 166 0.629
Eh pr
JSmlE 0. 307 -0.076 0.074 -0.021 0.618  0.331 0.588 0.449 -0.566"
a
w4/ (mg/L
g&gﬁrﬁ (me/L) 0.237 0.099 -0.185 0.419 0. 442 0.128 -0.37 0.123 0.215
7K/ m
b 0.370 0.162 -0.058 0.418 0.663  0.311 0.584 0. 505 * —-0.208
cp

Hofth ¥ 9K 2 4 B/ (g/h

e (ﬁ Z}E =9 E (e/h) 0.386 0. 648 ** -0.201 -0.210 -0.070 -0.232 0. 199 -0.270 -0.140
other fishing catch biomass
WY/ (10° x ind/m?®
FURKLA)/(10Tind/me) 0009 _0.192  0.223  -0.088 -0.254  -0.202
phytoplankton
TR/ (107 x ind/m?
FRHES P/ (107 xind/mT) o 08 0137 0. 107 0.209  0.125  0.648"
zooplankton
TE s "RIRAM M ACE R (P <0.01) 3% = " RIRAHRMEAKF N (P <0.05), T
Notes: “ * = ”. Correlation is significant at the 0. 01 level; “ = ”. Correlation is significant at the 0. 05 level. The same as the following
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L5R W, FUF il S 3 AS R E S Dep £
2011 48 A &M B & A (P <0.01) ,7E 2011 4F
9 HEEFEMA R (P <0.05) , HAt 7 4y 4 5K 1L
ARFE(P>0.05) o IR A~ (A5 5 A
AR YA 2011 4F 7 3 8 H MB4FE4 AR R
FHIEAHSE (P <0.05) 1 2011 4F 9 H & 35 T ¢

(P<0.05), At A fy #H R PE A B F (P >
0.05) . FHREEF-IS A BTEE 5 SST Sal DO % {jF
K7/ AT 7/ R R R R e R SR S I A
(P>0.05) G ARAE , LRI BT 5 Dep
e AR A W A AR SR A By, 5 Al B 5
WA A R (R 4) .

x4 OFBHFHIMERESEWEFHXR

Tab.4 Relationships between average individual weight of O. oratoria and influnence factors

AT e JE A I ] survey time

influence factors 2011.05 2011.06  2011.07  2011.08  2011.09  2011.10  2011.11  2012.03  2012.04
/— YH R/ C
Susf{’”r; -0.032  0.044 0.331 0.058 0. 448 0. 266 -0.396  -0.231 0.492
Sl 0.032 -0.027 -0.091 -0.246 -0.416 -0.138 -0.434  -0.062 -0.594
a
4/ (mg/L
;‘jjgﬂ( /L) 0.286 -0.290 -0.397 -0.233  -0.133 0.158 0.105  -0.098  0.149
JKIR/m
b 0.208 -0.459  -0.22 -0.623™ -0.523*  0.226 -0.266  -0.067 -0.637
ep
Ut Ve 2 A i/ (2/h
ﬁﬁ(‘%i%i (g) -0.070  0.261 0.557°  0.540° -0.172 0. 166 -0.189 0.313  0.602"
other fishing catch biomass
FEWEE Y/ (10° x ind/m?
L)/ (107 x ind/m™) ~0.094  0.324 0.027 0.124 0. 100 0.189
phytoplankton
EWEsh Y/ (10° x ind/m’®
S P)/ (107 x ind/m™) ~0.282 -0.171  —0.409 0.240 0.069  -0.256

zooplankton

3 11e
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>3 3% 5T AR K A 4 R A — L,
i BH A~ 1 v 1 R % Y% R A T AR O '
Tk > HE, PRS0 T 1982 4 4 J
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FEAIR
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HHRIE L0 -2 #% £ (150 mm LLTF),3 @4k
TR A B I B AN JE 10% 35 M 10 0F i g 1
KAGEY 41 - 171 mm, X 550 R 9 IRl g R
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Fishery biology characteristics, temporal and spatial distribution of
Oratosquilla oratoria in Laizhou Bay,Bohai Sea

WU Qiang'*, CHEN Ruisheng'?, HUANG Jingxian’ , ZHANG Chuantao’ ,
WANG Jun'?, JIN Xianshi'?*"
(1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources,Ministry of Agriculture ,Yellow
Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China;
2. Shandong Provincial Key Laboratory of Fishery Resources and Ecological Environment, Yellow
Sea Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China;
3. Xiaying Enhancement and Experiment Station ,Yellow Sea Fisheries Research Institute ,Chinese

Academy of Fishery Sciences ,Weifang 261312, China)

Abstract: Monthly variation of biology characteristics, density and its spatial distribution of O. oratoria in
Laizhou Bay, together with the influence of environmental factors, were analyzed according to the bottom
trawl data of 9 surveys from May 2011 to April 2012 ,in order to provide theoretical basis for utilizing and
protecting the resources of O. oratoria. The monthly variation of density ( both biomass and individual
number) was August > July > September > October > May > November > June > April > March. The body
length of O. oratoria was 41 —171mm and the average body length was the lowest in May by 102mm and
the highest in July by 118 mm. The body weight of O. oratoria was 0.30 — 68. 00 g and the average body
weight was the lowest in May by 13.64g and the highest in July by 17.67g. The individual fatness
coefficient was the highest in October both for the female (1.49) and the male(1.56). The trend of the
monthly change of fatness coefficient was on the decline in May — July,on the rise in August-October and on
the decline after November again. The difference of fatness coefficient was not significant ( P > 0.05)
between the male and the female. The ratio of the female to the male was less than 1.0 in every month
except in May. O. oratoria was mainly distributed in shallow waters in spawning seasons( May - July) ,such
as the Yellow River estuary and they started to migrate to profundal zone in August and inhabited the areas
from September to next March, then returned to shallow waters in April. Pearson correlation analysis
indicated that environmental factor that best matched the density of O. oratoria was sea surface temperature
(SST) ,then the salinity( Sal) ,the water depth( Dep) ,the zooplankton and other fishing catch biomass. The
correlation coefficient was the lowest between the density of O. oratoria with dissolved oxygen (DO ) and
phytoplankton. The correlation between the average individual weight of O. oratoria with environmental
factors was not significant (P > 0.05) , except with the Dep in August( P <0.01) , September( P <0.05)
and with other fishing catch biomass in July, August and next April( P <0.01).

Key words: Oratosquilla oratoria; biology characteristics; temporal and spatial distribution; environmental
factors; Laizhou Bay
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