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Fig. 1 Sampling stations of ichthyoplankton survey in
Haizhou Bay and its adjacent waters
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Tab.1 The species catalogue of fish eggs and larvae in Haizhou Bay and its adjacent waters from May to July
B family HrF species 5 A May 6 A June 7 H July
T1 T2 T1 T2 T1 T2
fifiF}l Clupeidae B Konosirus punctatus Ao Ao A Ao A Ao
FHigk/NP T 0 Sardinella zunasi A A A
#2Fl Engraulidae % Engraulis japonicus A A A Ao A A
YT /N4 Stolephorus commer sonni A A A
JREB AL Thryssa kammalensis A A A A
JXU5F Coilia mystus A
R0 FEl Salangidae KA4Rfi Protosalanx chinensis o o
Mkt Rl Synodontidae Kighfi Saurida elongata A A A A A
e fa®t Syngnathidae 2R3z Syngnathus acus o
iR Mugilidae i Liza haematocheila Ao o o
fiff Mugil cephalus A A
fiFl Callionymidae fif7J® Callionymus spp. Ao A Ao A A A
iRl Sciaenidae ki Argyrosomus argentatus A A A A
Bz G 4 1 Johnius belengerii A A Ao Ao
/N#E Al Larimichthys polyactis A A A
WSk HFE M Collichthys lucidus A
&R} Scombridae % 5 D¢ Scomberomorus niphonius A A A A
fii  Scomberjaponicus Ao
=R Sillaginidae Z k= Sllago sihama ) A A Ao
#ifi} Platycephalidae fii Platycephalus indicus A A A
iRl Trichiuridae /N7 L Eupleurogrammus muticus A A
#EEl Pleuronectidae H#E Eopsetta grigorjewi A
R Cleisthenes herzensteini A A A A
A} Bothidae # 7P Paralichthys olivaceus A A A
iRl Triglidae /MR % 6E 1 Chelidonichthys spinosus o
bR A E D Triglidae spl A
fi%A} Hemiramphidae YT £ Hyporhamphus sajori o
TRl Cynoglossidae SEMIZ1 5 Cynoglossus joyneri A A A A
AL faFl Cottidae FAC MR E Tl Cottidae lar. sp. 1 o
KFEFP unidentified spp. KEF 1 Egg sp. 1 A A

AEFP 2 Lar. sp. 2

VE: < AVRRAOIFPSE L B <o RAFHEMA IS L. “T I ARWTIE 1; “T2 (KRB 2.

Note: “A” stands for the appearance of fish egg species; “o” stands for the appearance of larva species. “T1” stands for transect 1; “T2”

stands for transect 2.
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Tab.2 Abundance and its percentage of dominant species for fish eggs and larvae in Haizhou Bay and
its adjacent waters from May to July

Wi 1 transect 1

W1 2 transect 2 PR3 survey area

Aty s

month dominant species FER/(indm>)  HH/%  FEE/(ndm?) L% FE/(indmP) HH/%
abundance percentage abundance percentage abundance percentage
5/ )&% callionymus spp. 10.72 100 7.46 75
May fit Engraulis japonicus 2.06 73 2.02 54
I & 471 Argyrosomus argentatus 1.09 54
% 55 i Scomberomor us niphonius 0.78 54
*fifi} J& Callionymus spp. 0.99 20 0.64 14
6 H fig Engraulis japonicus 36.29 93 30.70 54
June fifrJ% Callionymus spp. 57.27 73 21.06 57
Jz Bl i 471 Johnius belengerii 52.35 72
1T.0 /N> i Stolephor us commer sonni 13.51 19
*fifJ& Callionymus spp. 0.59 27 0.19 53
*fiit Engraulis japonicus 0.36 15
7H Z W Sillago sihama 9.34 70 4.16 17 13.67 71
July 55 W21 85 Cynoglossus joyneri 1.79 13 5.49 22 3.46 54
1T. /N> i Stolephor us commer sonni 11.31 46 8.12 29
*BEfi% Konosirus punctatus 0.78 23 0.22 11

IE: A, KA MRS

Note: * denotes larva species, and the others are fish egg species.
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Fig. 2 The abundance of fish eggs and larvae in each transect
in Haizhou Bay and its adjacent waters from May to July
The same letter represents significant difference between tran-
sects (P<0.05). n; n, stand for the number of sampling stations
in transect 1 and transect 2, respectively.
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Fig. 3 Cluster analysis dendrogram for fish egg community in Haizhou Bay and its adjacent waters from May to July
Different colors of symbol () stand for different station groups in each month and its size stands for the abundance level.
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Tab. 3 Typifying species and their percentage contribu-
tions (>4%) to the average within-groups similarity for fish
eggs community in Haizhou Bay and its adjacent waters in

May(>4%)
FIZR species gffupAA grgoﬂu;])aB grgoEupCC
fiiJ& Callionymus spp. 98.74 20.48
fiz Engraulis japonicus 78.65
FH I . Argyrosomus argentatus 26.45
FEfi% Konosirus punctatus 10.01
fifi Platycephalus indicus 36.99
% »5 157 Scomberomor us niphonius 10.53
/NE{ £ Larimichthys polyactis 12.44

F4 BWERBIAGE 6 BAMEEAE AP H
Bl fh R EXHEREESREE 52 LL(4%)

Tab. 4 Typifying species and their percentage contribu-
tions (>4%) to the average within-groups similarity for fish
eggs community in Haizhou Bay and its adjacent waters in

June(>4%)

HA #HB HC

ik species
o sp group A group B group C

£ 4iE Sillago sihama 41.91

K g fiff Saurida elongata 33.41

fifi J& Callionymus spp. 17.64 43.14
fi Engraulis japonicas 56.22
H¢ B 4 11 Johnius belangerii 75.95

1T /N2 fi Solephor us commer soni 14.30

F5 BMERBAESETAEMEEAELEAPRH
Bl R E AR EIESREE 5 LL(4%)
Tab.5 Typifying species and their percentage contribu-
tions (>4%) to the average within groups similarity for fish
eggs community in Haizhou Bay and its adjacent waters in
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Zt#E Sillago sihama 30.24 50.90
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Fig. 4 MDS analysis of fish egg community in Haizhou
Bay and its adjacent waters from May to July
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(8t 5 Fig. 5 continued)
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Fig. 5 The vertical profile of temperature and salinity of the two transects in Haizhou Bay and its adjacent waters from May to July
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Community structure of ichthyoplankton from typical transects in
Haizhou Bay and its adjacent waters during spring and summer
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Abstract: The area of Haizhou Bay and its adjacent waters is an important spawning and feeding ground for many
economically important fish and invertebrate species. It is also one of the important fishing grounds in the coastal
waters of China. Environmental factors including sediment types, water depth, and hydrodynamics are heteroge-
neous in Haizhou Bay and its adjacent waters; this could affect the ichthyoplankton community structure during
the main spawning period of spring and summer for many fish species. The species composition, dominant species,
egg and larval abundance, and spatial structure of the ichthyoplankton community were analyzed using the index
of relative importance and multivariate statistical analysis of data collected from fish eggs and larval surveys
conducted by horizontal tows using plankton net, from May to July in 2015 in Haizhou Bay and its adjacent waters.
A total of 33587 fish eggs and 713 larvae were collected during the surveys. Twenty-five species were identified
from the eggs belonging to 25 genera and 14 families, while one species was unidentified. The fish eggs were
dominated by Engraulis japonicus, Sllago sihama, Callionymus spp., Johnius belengerii, Solephorus commer-
sonni, and Cynoglossus joyneri species. Thirteen species of larvae belonging to 13 genera and 13 families were
identified, while one species was unidentified. The dominant species of larvae mainly included Callionymus spp.
and Konosirus punctatus. Interannual variability of species composition of ichthyoplankton was observed com-
pared to historical studies, and the main species were small fish species with short life cycles. Cluster analysis was
used to divide the community structure based on spatial distribution of species composition and dominant species.
The dominant species of ichthyoplankton varied depending on the months and transects. The abundance of fish
eggs and larvae in nearshore waters was higher than that in offshore waters. The dominant species composition
and abundance of ichthyoplankton varied between transects in May and June and was similar in two transects in
July. The vertical profile of temperature and salinity of the two transects in Haizhou Bay and its adjacent waters,
was used to analyze the relationship between the distribution of ichthyoplankton community and environmental
factors. The spatial structure of ichthyoplankton community in the two transects varied during different months.
Water depth, temperature, salinity, and other environmental factors had a comprehensive influence on the spatial
variation of the ichthyoplankton community in Haizhou Bay and its adjacent waters from May to July. This study
will provide a reference for the protection of the spawning ground, conservation of fishery resources, and man-
agement in Haizhou Bay and its adjacent waters. It is necessary to improve the protection of the spawning grounds
in Haizhou Bay and its adjacent waters.

Key words: fish eggs; larvae; dominant species; abundance distribution; multivariate statistical analysis; environ-
mental factors
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