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Tab.1 Species composition of fish eggs and larvae of marine ranch in Ma’an Archipelago in 2018

I species %/}: H% = 5341‘ HAEX RARTEX e
spring summer autumn winter reef areas natural areas no.

2 H Clupeiformes
%}l Engraulidae
filt  Engraulis japonicus + + 1
INAREAREM  Stolephorus sp. *p T - oy 5
RE/INAL Stolephorus commersonii + + + 3
thAg/NA L Stolephorus chinensis + + + 4
IREEER  Thryssa kammalensis + + 5
£ H Salmoniformes
Pl Salangidae
KRfJEAREM  Protosalanx sp. + + + 6
fT%fH Myctophiformes
Mkt fl  Synodontidae
Il B AR EF  Saurida sp. T + 7
WSkt Harpodonle sueur * *q + *p oy 8
JTE L H AR ERMT  Myctophiformes sp.1 + + 9
YT 40 H AR ERM2  Myctophiformes sp.2 + + + + 10
I HAREM3  Myctophiformes sp.3 * * * 11
Y156 H R E 4 Myctophiformes sp.4 + + 12
JT % HAREMS  Myctophiformes sp.5 * * 13
#BMH  Anguilliformes
WEERL Muraenidae
b JB A EFF  Ophichthus sp. + + 14
P HE  Atheriniformes
N AEL  Atherinidae
WA ER  Allanetta sp. + + 15
fi%¥H Ophidiiformes
H#HE  Ophidiidae
MLkt Dinematichthys iluocoeteoides * * 16
#%H Mugiliformes
fifi&l  Mugilidae
il Mugil cephalus + + 17
%  Liza haematocheilus + + 18
#FH Perciformes
iRl Serranidae
{E87  Lateolabrax japonicus + + + 19
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% species %? "7 hE gé FAEX RARHEX s
spring summer _ autumn winter  reefareas  natural areas no.

KEZHFEL Apogonidae

MR Apogonichthys lineatus + + 20

FHEE Sciaenidae

MG E A Collichthys lucidus * * 2

it Nibea albiflora *q - 2

K¥EH  Larimichthys croceus + p * *p *p 23

/N8 Larimichthys polyactis *4 *4 *4 24

FJEAREF  Larimichthys sp. * * 25

FHEFAREM  Sciaenidae sp. * *p * . 26

figFl  Leiognathidae

fEJEAREFN  Leiognathus sp. * * * * 27

#I#l  Theraponidae

kB Terapon jarbua + 4 8

Rl Callionymidae

im A E M Callionymus sp. + " 29

wrfRl  Trichiuridae

/Nifi . Eupleurogrammus muticus * * * * 30

Wit Trichiurus lepturus * + *4 31

UFpEAA  Gobiidae

INEATRIFFE 8 Amblychaeturichthys hexanema + + + + 32

T RUFFE L Chaeturichthys stigmatias + + + + + 33

B4R Tridentiger barbatus + + 34

IR RARER  Gobiidae sp. + + 35

fif%H Scorpaeniformes

i Bl Scorpaenidae

Wy E il Sebastiscus marmoratus + + + + 36

il Rl R EF Scorpaenidae sp. + + + + 37

NEkfaRl  Hexagrammidae

NEERIAREM  Hexagrammidae sp. + + + 38

Bkt Agrammus agrammus + n 39

Wi-Ff Rl Liparidae

Wi @A ER  Liparis sp. + + + 40

%2 H Pleuronectiformes

%} Pleuronectidae

LR E Rl Pleuronectidae sp. * * 41

figFl  Soleidae

http://www.scxuebao.cn
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R
M species ) )

spring summer __ autumn winter _ reefareas  natural areas no.
fiFFI R EFI  Soleidae sp.1 * * * 0
fEFL AR EFI2  Soleidae sp.2 * * e
iR Cynoglossidae
FWIL 5 Cynoglossus joyneri + o sy 44
HEGRIAR EF  Cynoglossidae sp. + . 45
REF  unidentified species
Gen. sp. 1 + 46
Gen. sp. 2 * 47
Gen. sp. 3 * * 48
Gen. sp. 4 * * 49

PRI 1T R e
Notes: *. fish eggs, +. fish larvae
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#E= HE KFE AF #
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— AR E  fish egg species number
--—- G fish egg abundance

== {FHEA@FIZEEL  fish larvae species number
—— fFHEMFERE  fish larvae abundance

B2 SEISEFRIENSTFHEEFERMAKE
Fig. 2 Abundance and species number of fish eggs and

larvae of marine ranch in Ma’an Archipelago
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18.6647/100 m*, N4 X 160.3%, 25 0%
(P<0.05), F Z= 431k X fa B (%) 2 BE kv T R 4%
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PR X A1 % 100 miffd 23 A 5 5 25 1k 2% R (P<0.05);
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X 1.35f%, 20104 B g X 5201 64F Bk X 19 F
JEE A3 A 5 2 P 25 R (P<0.05) 5 A& 2 AV A5 P Al
X 100 miAF s Ab SR AL B fa 1, 5 H A el 2 B 3
P22 5 (P<0.05).

PR f0 AR B X ) °F- 3 = B 2 5.39 /100 m°
TERARTEIX N2.97/100 m®, KX 955.1%,
HEREEXAAHEANFHEE RS, H11.63
FE/100 m®, & AR MER A 1.8 ; BEAE X A2
500 mifg IR 0734 F B ARAK, 3.90/2/100 m’,
A H AL 40%, 22 5 W3 (P<0.05); fFHE
£ 109 o0 A E Fo A 29T 45 3k 25 5O 35 (P>0.05)
(#3).

25 ZHMSH

I 8 B 05 T 3 U 2 45 22 R M BRI 2
St B (F=25.506, P<0.01), HFZEY 2R
W8, HDMA S5 H AL = Fm %5 8%
(P<0.05), J'5 8 FMBkZ22 5 3% (P<0.05), 5
K=o 25 5 (P>0.05); H . k. A ZFERIDH
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Tab. 2 Index of relative importance (IRI) of dominant and important species of fish eggs and larvae in whole year of
marine ranch fish in Ma’an Archipelago
a5 fish eggs {T-HEFA  fish larvae
FHR  species =2 FE wE k% wF E wE &%
spring summer autumn winter spring summer autumn winter
s/ N Stolephorus hinensis 157755
INAFERTEFN Stolephorus sp. 369.76 3991.01
Jekth Harpodonle sueur 3488.16 9277.16 1191.06
s R AR EFN  Saurida sp. 390.73
JT% 4 H A EM1  Myctophiformes sp.1 202.04 363.94
JTJEf8 B R EF3  Myctophiformes sp.3 361.00
JTJEf8 B REFS  Myctophiformes sp.5 135.97
1685 Lateolabrax japonicus 1678.13
K Larimichthys croceus 286.00 370.33 204.05
/NEE L Larimichthys polyactis 4356.28 581.17
WHJERTEM  Larimichthys sp. 168.90
G J@ AR EFN  Leiognathus sp. 475.20
Wy Efh  Sebastiscus marmoratus 4618.86 5863.08
fify Bl 2Rl Scorpaenidae sp. 103.63
ML ERS  Cynoglossus joyneri 1 699.90 158.95
SEEIAREFRI  Soleidae sp.1 539.81
figFl AR EF2  Soleidae sp.2 270.88
%3 DEIBEEXANSFHEFENFNTWL
Tab. 3 Seasonal variation of abundance of fish eggs and larvae in all areas of Ma’an Archipelago
/100 m®
%2 spring HZ  summer #*Z  autumn X2 winter
B area 0 fta B At 0 Ffta B A1
fish eggs  fish larvae fish eggs fish larvae fish eggs  fish larvae fish eggs  fish larvae
X 20104FH X 1424073 1336+4.50 166.41£67.73 1.69£2.61  6.78+5.89 8.77+4.57 0 0.64+0.48
reef areas reef area in 2010
20165 HLHEX 2.1941.53  9.89+3.20 50.21£63.56  0.15+0.13 20.55+7.36  7.27+2.30 0 1.32+1.72
reef area in 2016
RBEX FEAEX 4822100 m 1.80£2.93  9.15£2.04  40.80£50.67 0.35£0.61  19.67+6.12 3.64+1.53  0.16£0.14  1.17£1.06
natural areas 100 m away from the reef
PREIX AM2£500 m 1.76£1.56  3.90£1.72  67.75£72.64  0.35£0.61  17.3448.89 4.5442.44 0 0.68+0.76

500 m away from the reef

T RPBE T EREZE, TR

Notes: the data in the table are mean+SD, the same below

FEPETE B TR I, BB X DR TR
PEHEIX, & Z 0k DR T R A X (3R 4).

2.6 BERLGHDMH

FEALPE Z3 BT (ANOSIM)E I, H M), AT
A7 B 75 75 50% B9 AL K- AT 40 A . B

H(E3-a), Mo R AR IR IS S5 ] {5 (Stress<0.2)
(F13-b), BEVES5H 2 0] 25 5 ) 8 35 (R=0.683,
P=0.001), Hr, A RRBEMEREL, 540
i, FERIE20164 A X Fh i1 2500 mi iff
B BAL WAL, A0, ETR2010
AEFN20164F 75 B 82 4)) 5 BERE AU A% O S . F2 25
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Tab.4 Diversity index of fish eggs and larvae in reef areas

and natural areas of marine ranch in Ma’an Archipelago

WX e FEERS RMEE BOEER

areas seasons D) (H) )
richness index diversity index evenness index
HHEX HFF 3.39+0.79 1.64+0.14 0.74+0.08
reef areas spring
HZ 1.39+0.32 0.98+0.14 0.55+0.11
summer
€S 1.46+0.54 0.97+0.13 0.57+0.05
autumn
K 1.494+2.89 0.55+0.39 0.67+0.40
winter
RIEHEX  HFE 2.89+0.99 1.25+0.30 0.69+0.13
natural areas spring
HZE 1.03+£0.47 0.67+0.19 0.44+0.09
summer
€S 1.59+0.49 0.74+0.14 0.44+0.09
autumn
K== 0.91+1.27 0.52+0.29 0.69+0.43
winter

A R /INE £ A B A E i

H AN | AP HE R T TE 52% Y AR B 7K -
LAy RE. Fo G, HIUA (KI3-c), ik R
W R 45 R B R M (Stress<0.1)(#3-d),
7% 4l 1 Z 18] 22 4 i 3 (R=0.938, P=0.001),
Hodr, B MFH X, H5pulif, FEN
e AC B2 RO 1Ly B AT ) R AR R VR I AL =R L
VR, LA, ETH20104F =R LB
BRI20164F = 1L F i sk ; G L2 uh
FE R20104E 201 64F 15 = 1 111 A8 4% ik 36 4§,
(XSH. SH1), H2ubfitdir; HEAL—Aufi,
HJSS1, i AP EE b, ke, FE
Gy R Skt e W) £ S R R

RN | AFHE T TE S9% M AR UM K
LR5r RO, PL Q= (El3-e), Wik RECKIIER
e oE ] {5 (Stress<0.2)([&3-1), K L5 #) 2 7] 2
S (R=0.932, P=0.001), Hf, O41k Dk
5 5 ma RV, LTS, EE R 20104F —f
Ly 5% il Vg B R A A % Y R B VA s QL Dy L Af
MR, A r, FEE 20164 =R L AT AT
SR P 1436, ASS3. JEsk
. INANEIEARER . KRE M N Sl A

S AR

2 7 A0 PP AT HE £ TR TE 45% 0 AR B 7K P I
A X, Y. Z. WIHA(E3-g), ok R 50k
RGP LA IR 1 (Stress<0.1)(%]3-h), Bf
KL 2 1) 22 T 0 B 3 (R=0.834, P=0.003).,
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Fig. 4 Chart of species clustering of fish eggs (a) and larvae (b) of marine ranch in Ma’an Archipelago

The species names corresponding to the numbers in the figure are shown in Tab. 1
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Tab.S Pearson correlation coefficient between the abundance of fish eggs and fish larvae and

environmental factors of marine ranch in Ma’an Archipelago

T HZ &S =

AT spring summer autumn winter
environment factors RER (it RER) {THEF RER) AFHE £ 5 1T HE
fish eggs fish larvae fish eggs fish larvae fish eggs fish larvae fish eggs fish larvae

SST —0.440 —0.545 0.030 0.151 0.552 -0.299 —0.022 0.121
BST 0 0.341 0.773” 0.527 0.394 -0.409 0.230 -0.200
SSS 0.521 0.227 -0.816"  -0.535 0.397 -0.500 -0.081 0.146
BSS -0.739"  -0.036 -0.769"  —0.630" 0.130 0.578" 0.227 0.290
DO -0.130 -0.395 -0.520 -0.243 0.562" 0.295 0.172 -0.188
Turb. 0.167 0.672" 0.045 -0.153 08177  0.177 -0.019 0.430
Chl.a 0.200 0.692" -0.061 —-0.248 -0.822"  0.140 -0.201 0.489
pH 0.598" 0.205 -0.630" —-0.347 0.217 0.306 0.040 0.024
Ni —0.027 0.807" 0.182 0.450 -0.554 0.179 0.034 -0.333

T * MM B3 (P<0.05), **. MR HEAR 5. 35 (P<0.01)

Notes: *. significant correlation (P<0.05), **. extremely significant correlation (P<0.01)
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Fig. 5 Relationship between fish eggs (a)/larvae (b) and environmental factors of marine ranch in
Ma’an Archipelago in 2018

The species names corresponding to the numbers in the figure are shown in Tab. 1
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Community structure of fish eggs and larvae in artificial
reef area of Ma’an Archipelago

YIN Rui ', JIANG Rijin "*', BI Yuanxin’®, ZHANG Linlin '’, FAN Ziwei "%,
CHEN Lei®, SUI Youzhen’, WANG Shicong '

(1. Marine and Fisheries Research Institute, Zhejiang Ocean University, Zhoushan 316021, China;
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Zhejiang Province, Zhoushan 316021, China;
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Abstract: With the aim of understanding the impact of artificial reef deployment on the distribution of fish eggs
and larvae, a horizontal trawl survey using large plankton nets in Ma’an Archipelago from January 2018 to
October 2018 was carried out on four voyages. According to the species composition, quantity distribution and
other community structure characteristics of fish eggs and larvae, their resource distribution in reef areas and
natural areas were studied.The results showed that a total of 5 642 fish eggs and 1 013 larvae were collected, which
belonged to 10 orders, 21 families and 49 species. Harpodonle sueur, Cynoglossus joyneri and Larimichthys
polyactis were dominant fish eggs; Sebastiscus marmoratus, Lateolabrax japonicus and Stolephorus sp. were the
dominant fish larvae. The dominant species of fish eggs and larvae in the reef area and the natural area were almost
the same, while the community structure was significantly different. The reef areas had significant differences with
the natural areas in the biodiversity, and the diversity index, richness index and evenness index of the reef area
were highest in spring. Cluster analysis indicated that the community structure of fish eggs and larvae were the
most stable in spring, the simplest in winter, and the summer had the higher similarity with autumn.
Comprehensive analysis suggested that artificial reefs in Ma’an Archipelago have certain aggregation and shelter
effects on fish eggs and larvae, and the marine physical environmental factors such as temperature (T), salinity (S),

water turbidity (Turb.) and so on have significant effects on the distribution of fish eggs and larvae.
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