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Fig. 1 Distribution of sampling sites for small yellow croaker in Eastern Ma’an Archipelago
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Fig.2 Population density of small yellow croaker in Eastern Ma’an Archipelago
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Fig. 3 Population density of juvenile small yellow croaker in Eastern Ma’an Archipelago
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Tab.1 Age structure of small yellow croaker in Eastern Ma'an Archipelago

HEAERS 5 H% i
AT [X 45k age ratio in different seasons EiT%

season region total
Oa la 2a 3a 4a

#Z  spring IHEMN  areas adjacent to islands 0.0 5.0 5.0 1.0 0.0 100
HHESL  areas off islands 0.0 83.0 6.0 0.0 0.0

HZ&  summer SHER  areas adjacent to islands 453 9.4 2.0 0.2 0.2 100
HHESL  areas off islands 30.4 10.7 1.7 0.2 0.0

#*ZE  autumn SHER  areas adjacent to islands 0.0 18.2 152 0.0 0.0 100
AL areas off islands 0.0 455 15.2 3.0 3.0

%478 winter SHEP  areas adjacent to islands 2.3 4.6 0.0 23 0.0 100
AL areas off islands 0.0 86.4 2.3 2.3 0.0
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Fig.4 Seasonalvariation of sex ratio of small yellow croaker in Eastern Ma’an Archipelago
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Fig. 5 Distribution of sexual maturity index for small yellow croaker in Eastern Ma’an Archipelago
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Tab.2 Diet composition of small yellow croaker in

Eastern Ma’an Archipelago

(I ETEIES]

prey items N% W% F% IRI%
2% Pisces
LREIKIT# Benthosema pterotum 0.05 1.03 027 0.03

INLLT JRUFE L Chaeturichthys hexanema 0.10 5.58 0.54 031

T RBMRFEf  Chaeturichthys stigmatias 0.18 6.42 0.68 0.45
Wkt Harpadon nehereus 0.74 15.06 1.76 2.79
AN unidentified pisces 0.05 1.34 027 0.04

i34  Shrimps

*3 DERINBHEAMBEMNNEEWFRIERAE
Tab.3 Main intake food of small yellow croaker in areas
adjacent to islands and areas off islands in

Eastern Ma'an Archipelago

&t X 45 HEED
season region prey items
= BN INELTF MR IR
spring areas adjacent to islands
By s hEEEF, CERIT M,

TRIMER. JEkt. W
5 I 15

YIEEAR . 5 IR IR,
EBAF. AAIGRHER . K
BRIR, ApAEEFHRIR, KF
FERRIR. ek, 7 RIR
PRt JNELTPRIT R
SLAEKSP.. /KESP.. ¥

areas off islands

HZE Byt A
summer areas adjacent to islands

ZESP.
L HIGHIRTUR . P AR HEE
areas off islands INETP AT R A
= EHEN Ak th
autumn areas adjacent to islands
EyfEsh HIGHPATAR o E R
areas off islands HAGIR, CRKT A
AZ A HARGEIR. /S22 iR
winter areas adjacent to islands )
By sk H A s

HIRKEAR  Palaemon gravieri 0.10 1.81 0.54 0.10
KRN Euphausia pacifica 0.15 3.50 027 0.10
TEBAF  Acetes chinensis 96.56 41.56 6.76 93.79
HAGIT  Alpheus distinguendus 0.08 221 041 0.09
MEAF  Leptochela gracilis 0.54 035 0.68 0.06
MIG{XFUR  Parapenaeopsis tenella 0.33 299 1.35 045
HHAEEHEER  Solenocera crassicornis 0.23 5.70 0.68 0.40
JKBHR  Latreutes mucronatus 0.23 0.81 0.81 0.08
AN unidentified shrimps 0.13 270 0.68 0.19
%95 Crabs

HARE  Charybdis japonica 0.03 0.03 0.14 <0.01
%22 Isopoda

/K&, Tsopoda sp. 0.05 0.03 0.14 <0.01
ZEZ  Polychaete

YA Succinea sp. 0.03 020 0.14 <0.01
kEJ  Cephalopoda

WG H S Sepiola birostrata 0.03 0.34 0.14 <0.01

AAHENL S unidentified cephalopoda  0.03 047 0.14  0.01

AIBE  meat paste 0.36 7.87 1.89 1.56
RN, JEARKTEMAFERIEEL, FEREET,
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Tab. 4 Seasonal variation of environmental factors in Eastern Ma'an Archipelago
N ZEY7 season
R T [X1% region =
environment factor ” g B HE = &7
spring summer autumn winter
HE/rC HHEN  areas adjacent to islands 19.8+0.2 24.4+4.0 18.4+1.0 12.0+1.5
temperature §
EHESh  areas off islands 19.5+0.3 22.9+4.0 19.241.0 13.4+1.5
Az 5HEP  areas adjacent to islands 322+1.4 31.7£2.0 30.943.1 31.642.3
salinity ,
EHESh  areas off islands 33.9+1.3 31.7+2.2 33.142.9 33.542.1
KR /m HHEN  areas adjacent to islands 35.3+2.1 34.2+11.0 34.2+11.0 34.9+11.6
depth
EHESh  areas off islands 45.3+13.5 45.3+13.5 45.3+13.5 46.1+£13.7
?%iﬁ?tﬁj\%ﬁ)% KyHEP  areas adjacent to islands 1009.8£1418.6  11911.3+31916.6  28.7+28.2 21.6+28.4
/(x10° 1~/m”) ,
phytoplankton abundance EHESh  areas off islands 1029.2+1314.4 12863.9+28801.9 28.7+£25.9 22.0+£25.7
I FE/(<10° A~ /m’) HHE  areas adjacent to islands 373.9+£264.6 1348.5+697.9 30.4+£10.8  125.9+251.2
zooplankton abundance ‘
EyHE4L  areas off islands 368.7+259.4 1317.5£696.2 2944302 131.9+260.6
MEE/NTU HHEMN  areas adjacent to islands 5.3+2.8 143.3+153.0 48.0+28.3 31.6+£7.6
turbidity
AL areas off islands 7.2+4.7 32.3+145.0 24.7+26.9 31.6£7.0
x5 NREEYFHESTHRERFHXR
Tab.5 Bio-environmental relationships between small yellow croaker and environmental factors
AW AR bR
BT X 35§ biological indicators
environment factor region BH B At PR EL )
resource density  juvenile fish proportion sexual maturity proportion
MREE/C IHEM  areas adjacent to islands 0.669 0.661 -1.032°
temperature . *
k4L areas off islands 0.072 —0.065 -0.756
hEE SHEPY  areas adjacent to islands 1.435 0.637 -0.971
salinity )
4L areas off islands 0.028 0.153 -0.363
7K /m SHEM  areas adjacent to islands -1.167 0.025 -0.259
depth
4L areas off islands —0.021 0.189 0.101
PRI B areas adjacent to islands -0.106 -0.501 0.135
(x10° A~/m’) ) .
phytoplankton DHESN  areas off islands 0.763 0.456 —0.175
abundance
by E N IHEMN  areas adjacent to islands 0.243 0.534 -0.528
(x10° 4vm’) )
zooplankton abundance EyffE4h  areas off islands -0.271 0.454 0.101
MUEE/NTU BHEM  areas adjacent to islands 0.639 0.500 —0.740
turbidity \
EHESN  areas off islands 0.339 0.203 0.086

W TAE0.05KT (RUR), AHEHEE

Notes: ".correlation is significant at the 0.05 level (2-tailed)

ATRE A MEYE /N B R AL T IR T, T Tl T R
B SR X /N B 0 R 53 A1 2 57 K B0 8 93 A 1Y)
SN E R E— LT

L8 B/ N R e E, R EE
RO PSR o B 2 5 il P /) o £ A48 B (DR o
PABAE TARH AL /N A B Tl PN B R AL R AR
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*6 DEIBNEEUHLSEDRIFERFZENXR
Tab. 6 Relationship between sex ratio of small yellow
croaker and season and environmental factors in

Eastern Ma'an Archipelago

=13 R E0(B)

reg?:;:ilon ORO5%CI) Pfrziﬁlue

coefficient
Z5 season 0.769
HZE  summer -0.937 0.392 0.594
#Z  autumn —-0.442 0.643 0.709
X2 winter -2.103 0.122 0.385
vhAE site 0.305
ByHERN  reef 1.151 3.163 0.429
REE  depth -0.053 0.948 0.680
iELJE/°C  temperature 0.109 1.115 0.306
A salinity —0.569 0.566 0.919
JE/NTU  turbidity -0.001 0.999 0.872
VFIHEYFFE/(x10° A/m?) <0.001 1.000 0.205
phytoplankton abundance
PN FBE/(x10° A~ /m?) -0.001 0.999 0.310

zooplankton abundance

AN N 2 5 IR R B 6
3.3 MERTFI/INEE FEEEA N

TR R WE R 2R MR A
[ &5 ¥4 0 S B EABE 11 A i an R i 4 =F
B PRl sh i B A B A S A S N S AR
Wl AT A kBRI AR R SR
. WESRENTZREIF LR ERR, iS5
PRI ALY R B I IE A . s AR A
Xof B 5 5 AR A0 SRR TR SR T B, R
R ANR R R AfE— e R L BRRE R R AR
MG R, PR =F B TT BB 0 2 TR A )
PR — R BRI o R FR U S /N £G4y £ L B
S5HENFREERR, MHHRIN-CE X 4R/
W A0 PP ATHE LR 2 AR ST R B, /AR
JEA A S ER A A OG, SKTERE B 3
TS X AT RES A A RO R R A %,
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Spatial and temporal distribution of small yellow croaker
(Larimichthys polyactis) in Eastern Ma'an Archipelago

WANG Zhenhua, SHENHui, LINJun®, ZHANG Shouyu,
ZHONG Jiaming, CHEN Yifan, LIU Zhangbin
(College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Fish tends to use different habitats in different life cycle stages. A comprehensive understanding of
habitat selection strategy by fish plays key roles in polulation protection, utilization, target species selection as
well as on stock enhancement in marine ranching programs. Based on the bottom trawl survey in summer
(August, 2016), autumn(December, 2016), winter (March, 2017) and spring (May, 2017) in Eastern Ma’an
Archipelago, we examined 3496 Larimichthys polyactis individuals collected from 19 sites. Biological charac-
teristics of small yellow croaker, including age structure, sex ratio, sexual maturity and the food composition
were statistically analyzed using indices such as resource density, relative importance index and GIS spatial
analysis. Regression analysis was performed to reveal the relationship between the biological parameters and
environmental factors. Our results showed that the population of small yellow croaker in the Eastern Ma’an
Archipelago expressed a strong seasonal variation and spatial difference:the population density of small yel-
low croaker was the highest in summer. There was a higher population density in the areas adjacent to islands
than that in the areas off islands. In terms of age structure, 1-year-old small yellow croaker dominanted all-
most all seasons except for summer, when 0-year-old small yellow croaker accounted for 75. 7% of the toal.
Contrary to spring and autumn, the preys richness for small yellow croaker in areas adjacent to islands was
significantly higher than that in areas off islands in summer. Regression analysis indicated that the primary
productivity in the areas off islands was the most significant factor(p<0. 05). Correlation analysis revealed
that higher abundance of phytoplankton contributed to higher population density of small yellow croaker.
However no such significant correlation was tested in the areas adjacent to islands. The research revealed that
in Eastern Ma’an Archipelago, large scale of reefs and artificial habitats, provide suitable habitats for small
yellow croaker as feeding, breeding and sheltering ground. Small yellow croaker in the areas adjacent to
islands didn’t show obvious preference for specific environmental factors except for the food factor, but
showed a certain preference for the habitats constituted by various environmental factors in the areas adjacent
to rocky islands.
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