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Fig. 1 Investigation stations in Haizhou Bay of stow net catch

1.2 PAERBEFARE

VAT B[R] R 2013, 2014 Fl 2015 4F, HBH4AERY
B KRS 5, IEFEAT T 30 R R A, B
FEBT ] 2425 H KW H o BURE 0 A 35 R K 5T it i,
fiF K 8~13.8 m, FHLYIH 13.6~29.4 kW, £
HL ok U N T ¥ 3w 0 OBURE 8T 5K R (04-shG-
zh), A, B. C 4§ 3 D ulifor Jir FH sk e 2 3 RO
51K 46.00 mx38.40 m; 57.80 mx38.90 m Fll 56.40 mx
39.48 m, WHEAEERER M, MEZER H RS 17 mm,

ARG T I8 e AU 505 7S 8 0 T e 2B Y )
(GB/T 12763.6-2007) ) Ji kM, 3yl A xR &
1SR BRA AR Y BEAILEBORE, HERE iy (e S =
AT T BT AL 3R, DURN R e/ N B E A 2R, A
SRR AN S, PR R ERE . A
B b, IRy e H il sk, ## TR
AP LR A, ARG MRS R . A IR
i WY o2 e U .

1.3 HEHET=E

ARG R A R IR (effective net, EN), H1Y
i 3) 4 (daily catch, DO/WE B2 & . A RN K
FRVEAL Y RO B, Rl RIME Rk
ToU ARy KTH B PR TO AR IR, B AR
Pt RO sty H 3015 . H 2R 48 1R
MRV MR Y o, AR R i R SR Y i B
H R #ATIH5E
1.4 RELTE

I8 7 AN AT RE XA AR P S 20 B AR 5 e
B IREE AR & I IR (sea surface temperature,
SST). M4t % a(chlorophyll-a, CHL). Vi i JXUi#
(wind speed, WS). 7KI&(depth, D). 5/ % (land
distance, LD). Ji&ii 2 (type of seabed, TS). ¥
2L ¥ (sea surface salinity, SSS), ZEfidunE 1
Js

®1 FWERMARNETE

Tab. 1 Variables as potential effects influencing species catch composition

A7 variable

AR FE AR description

B4 thematic grope

FREE sea surface temperature VE\ 4K DCPAAREE daily SST mean in the survey location ( °C)

I AR environmental

M4%2 a chlorophyll-a Pl Y KX 4t a & daily CHL-a concentration in the survey (mg/m”) I AR environmental
TR X wind speed PV 2T XS XU daily wind speed mean in the location (m/s) I AR environmental
JKIE depth YEAV A5 REE mean fishing depth in the fishing location (m) I ARG environmental
B2 land distance Ve A5 7 A2 7K 28 mean distance to land in the fishing location (km) I ARG environmental
RS type of seabed RIS type of seabed in the fishing location (Vi . Y8/ sand/mud) I ARG environmental
WFRELE sea surface salinity VRV IFIX /KR daily salinity mean in the location (%o) I ARG environmental
HRUMIK effective net FEAV 24T & daily number of collected nets (ind/d) A & fishery

H 5tk daily catch

4 year JELEAY4EN) month in which the survey took place (2013-2015
A month VELEH A 1)y year in which the survey took place (3—5, 10—12Mar. - May, Oct. Dec. )

24P longitude

ZHFE latitude

4 H M3 F daily weight mean of one net kg/(ind-d)

FEAV A X S22 BF mean Longitude of the survey location (4447 coordinates)
FE X444 B mean Latitude of the survey location (A%75 coordinates)

A & fishery
AfE]AE R temporal
A} )48 i temporal
ZX[A)AE A spatial

Z3[a)AE A spatial
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MEFRIRE | 4% a HlLH NASA Goddard Space
Flight Center, MODIS-Aqua J/2 Sea Surface Tem-
perature . Chlorophyll-a Concentration 54 /% . 1}
FEEHUH NASA Goddard Space Flight Center,
Aquarius 112 Sea Surface Salinity Z4 /4 . 15 1 XU
HICH E R DRESZ 0 FY3C TR I 1 R EL
P& ZEF1 NASA Goddard Space Flight Center, Aquarius
& Scatterometer Wind Speed £ & . K R
AR T U8 A KLY 2R — AR 1 R K SOWLIN (GB/T
12763.2-2007) ) "I RLE SEA T B SRR EEES
IOV R BE R, Bl 6 5 A A [
SRR BRI E (PR ) U,

1.5 SHAE

BRI EIE LT 5 PR

()R ZE5 i (cluster analysis, CA)H T3k
o aH, S AR A . DU
PLEFUCRAE N —FEAS, X AT 1 7 AR e 4t
DL s 2w, R )5 115315 2] Bray-Curtis
FRBLPE A B o R 8 257 5 Flidi (Ward. 12%)iF 47 &
BRI Hr, Ward ¥R 5 22 15 PA 5 R) BE 25
DA ) 22 503 SR R A pvelust BpE ik
1ot

(2) FH U PE B 43 EE 3 BT (similarity percentage
analysis, SIMPER), X 22570 M7 %l 4 09 #F 5h 41,
AR E 5 Lo M it — 2D i g R SRR
ZH 235 R A AL ) SRR, AR TG i 2H 2 T )
ZEFFTTRR, DUH Y 1 R A 4500 25 5 1) o3 B,
FUL R R H vegan BT AT

(3)AE & & £ 4E b5 B 43 BT (non-metric  multidi-
mensional scaling, NMDS)H > 3| Wrifa 4 ) Fh 22 2
BCREORE S A7 . A Ay . B Z R, &
5 2 T D43 A AR ) A 2 A i e s A4k, (]
B >R FH B PR 2 A0 BL P 43 AT (one-way  analysis of
similarities, ANOSIM)X} i %5 22 7 47 B & PG
g SR R vegan BT TR

(4) =N ZE 245 ¥r(3-way analysis of vari-
ance, 3-way ANOVA)H T #r4Edn . A, uhifi
Ko HoAg HAE RO PR 858 A7 R 15 i, SR 9034
B AN T R 25 28T R B R v stats B
HHATHHIE

(5)TUA M (redundancy analysis, RDA) X fi
JUAYS3 M (partial redundancy analysis, pRDA)H T
S AR I Rh S A L S AP . BRI - 2 MR G
FRo TURGIHT R —FhAE LMt Z o0 HAERR o 7
2, RGN A R — - R
T —H 2 mBARZ BN R, HARR SR LIS
B, JFIAT PR A B X e AR RS
AR BRI A3 I ) v R R AT X
B A [ 1] ARG AR A S (2L 1 5 g U™, 3 5 25
HAFK B 43 M1 (detrended correspondence analysis,
DCA), il W 1 45 5 7 B DG 450 U 11 B 0 X 1 43
(canonical correspondence analysis, CCA)if j2& 3t F
LLPERIRL Y RDA 30T AR DCA J3 A7 e KAl
T3, e RDA B 3 5| 4 ZJH], #EHE CCA FI
RDA HEAIBIF; RF 4, 8 CCA IR, ik
Yk sl NG A S R R N N € B i B T
SRR % B K % (Monte Carlo permutation test)
FH 46 56 52 W [X] - 5 Fh 2 20 WA G 1Y) 0 25k, S
BRAS B2 e A AT A, HEAEAIY
A 8 5 B . R R vegan A4tk
ot

2 HRESH

2.1 EIRYIFRRAR

2013—2015 4F A L B 103 A~Fp, o,
k64 Fh, SRIET 13 H,33 8L, 57 /8; Wtk 28
Fl, SRIET 2 H, 158, 26 J&; kI 6 Fh, FE
T3H,48L50E; BABERHN. W, ZEHN
FEE A WY AN IS 44 5% W3R 2,

BRI = 8 R T 1%0977 23 SR (B
HEEN 85.79%, Wk 3)#EATEIR ST, Hrb, &
A 12/, KET4H, 8F 12)8; Hxk7
Fi, BT 2H, 68 6J8; kK4, RET
3H, 3R 38, fEX 9 EY, B9K BN FE
JE R, N 31.39%, HkiE+ 2 HN 19.89%, 1
B H 6.54%, #EH 7.14%, filfiH 6.70%, i
H 5.77%, #&EEE 4.21%, K H 4.16%, B H
4.18%, S H 1.58%. K UARYFI AR+
&R BREEE CHHTAEARWT:
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Tab. 2 List and time of catch species of stow net in Haizhou Bay
Bl family Fi species 7 spring FX autumn
WRIG AL Squillidae A HREG Oratosquilla oratoria + +
BEESUFAL Pasiphaeidae WEEUF Leptochela gracilis + +
&R} Porcellanidae YEERETE Porcellana serratifrons +
GHEEL Pinnotheridae WGP K% Pinnotheribae haiyangensis + +
XFHREL Penaeidae HICHREF Metapenaeopsis dalei +
BEVTXTUR Penaeus monodon + +
FLENEXTER  Litopenaeus vannamei + +
R EXTER Fenneropenaeus chinensis + +
MG XU Parapenaeopsis tenella + +
J&REF  Trachypenaeus curvirostris + +
JREH X ER Metapenaeus joyneri +
EHFAL Alpheidae HAGLHF Alpheus japonicus + +
RGN Alpheus heterocarpus + +
KN ERL Dorippidae HZ RN Dorippe japonica + +
#IFFEL Crangonidae BIEW YR Crangon affinis + +
{HECIEIEYR  Upogebia wuhsienweni + +
iRl Portunidae H A8 Charybdis japonica +
WEBEEE  Charybdis bimaculata + +
V&R Ocypodidae i 5 KHIREE Macrophthalmus dilatatum + +
WTHFRL Portunidae =R TFHE Portunus trituberculatus + +
PRIFEL Sergestidae HE FBHF Acetes chinensis +
#UFEL Hippolytidae IR Hippolysmata vittata + +
W HF Latreutes anoplonyx + +
KRB-EWiYF Heptacarpus ractirostrs +
rh A2 IRIR  Eualus sinensis +
KRRl Palaemonidae EICKE U Palaemon gravieri + +
BHEMHYF Exopalamon carincauda + +
Pk RL Majidae A JE SR Oregonia gtacilis +
Al Octopodidae S Octopus ocellatus + +
KW Octopus variabilis + +
AL loliginidae HAAM W, Loligo japonica + +
LigFl Sepiidae 450 Sepia esculenta + +
H 50 Al Sepiolidae FBIRMEFE- S Euprymna morsei + +
WG E- 0, Sepiola birostrata + +
B HEHEL Lophiidae WBEIHE Lophius litulon +
#i¥F} Sphyraenidae W&} Sphyraena pinguis +
fiff Bl Mugilidae i Mugil cephalus + +
fifi&l Scorpaenidae 1 Bl Sebastiscus marmoratus + +
Wl Erisphex potti +
#E -l Sebastes hubbsi +
HLFE FE Bl Minous monodactylus +
fifi} Platycephalidae #ifi Platycephalus indicus +
WiFfEl Liparidae MYWEF 14 Liparis tanakae +

(f§8L to be continued)



54

FERT 155 P S 5 00 0 ) 0 o 288 2 R ) 23 A8 A R H: 32 B2 e I 1

835

(8232 Tab. 2 continued)

Bl family il species % spring FX autumn
N A E Hexagrammidae KNt Hexagrammos otakii +
WithEl Triglidae INIREREE (T Chelidonichthys spinosus +
FRILAAL Atherinidae JUIR 4RI Hypoatherina valenciennei +
i} Tetraodontidae LLEEARTi il Fugu rubripes + +
BRI Takifugu ocellatus + +
HfRL Aluteridae LREE TR fl Thamnaconus modestus + +
FEF 88 FL Congridae BT Astroconger myriaster +
EHjfa®l Ammodytidae Efits Ammodytes personatus +
#iFl Callionymidae S EEMT Callionymus personatus +
ZE[KH Repomucenus richardsonii +
WRFEfaFl Gobiidae LR FUR . Odontamblyopus rubicundus +
WG IR FL 1 Acanthogobius ommaturus +
INLLETRYRFE S Amblychaeturichthys hexanema +
X RBUFEA Chaeturichthys sitigmatias +
W AR B Amoya pflaumi +
LUGUREAL Tridentiger trigonocephalus +
INSKFSFLER B8 Ctenotrypauchen microcephalus +
K2R EAL Crytocentrus filifer +
PhIBHFFE . Triaenopogon barbatus +
&R} Sillaginidae 21588 Sillago sihama +

K2R Apogonidae
JlE®} Uranoscopidae
FAE B Sciaenidae

fi§%l Oplegnathidae
5%} Carangidae

FA#HARL Pholidae

A7 ARl Trichiuridae

#EF} Stromateidae
4R Benlonidae
%} Hemiramphidae
ARl Salangidae

2%} Engraulidae

MR Apogonichthys lineatus
HWe Gnathagnus elongatus

H ki Argyrosomus argentatus
WSk Mg A Collichthys lucidus
S R G tt Johnius belangeril
INTE £ Larimichthys polyactis
A8 Oplegnathus fasciatus

W% R% Decapterus maruadsi
N5 Caranx sexfasciatus

TR AU Enedrias fangi

%58 Azuma emmnion

=W Enedrias nebulosus

W Trichiurus japonicus

N A Eupleurogrammus muticus
B8 Pampus argenteus

Ji WEF 8 Ablennes hians

H A% Hyporhamphus sajori

L RAAR . Neosalanx anderssoni
Kt Protosalanx chinensis
/NRAL Leuresthes tenuis
IREBMNE Thryssa kammalensis
WY Setipinna taty
A /NS L Scutengraulia commersonii

H AR Engraulis japonicus

+ o+ o+ o+

+ o+ o+ 4+ o+ o+ o+

+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+t

+ o+ o+ o+ o+ o+

+

+

(¥4 to be continued)
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(3% 2 Tab. 2 continued)

Bl family il species % spring FX autumn

i B2 Thryssa mystax + +

HAEMAE /Nt Stolephorus chinensis + +
iR} Clupeidae ¥ Konosirus punctatus + +

HE/NDT Sardinelia zunasi + +
TRl Paralichthyidae FWE Paralichthys olivaceus +
H#3RL Tonguefish W EE Cynoglossus semilaevis +

W)L E 8 Cynoglossus joyneri + +

KWL %585 Cynoglossus lighti + +
¥tk fa Rl Synodontidae Kl Saurida elongata +
e Bl Syngnathidae H A S Hippocampus japonicus +

R Syngnathus acus + +
il #87%} Pleurobranchidae TS EY Pleurbranchaea novaezealandiae + +
G DLRE Mytilidae LG Mytilus edulis + +
VP &Rl Aphroditidae WISV Aphrodita australis + +
R Asteriidae LR Asterias amurensis + +
WEHERL Asterinidae WEME Asterina pectinifera + +

7 FoRHi.
Note: “+” denotes it appears in catches.

R =" 100%
w

C =R,
1

2, Wk 30 IREBURESR i FPifadR W Y B o W o
30 YREURE BBk B
22 BERYMMEZEMER

RESHWME 2 P, FERMEIEE=1.8 i,
23 FPia Ry oy R 2 1 AR — R AEE 15 P Fb
RO Bl | 2T PR PR fn | ANESHE . S A M | BEEE
WU EE 0 HASEEER | FTHRdG | SRR 2R
MR . BB | GO EEM . N RARE A, Ky
WA, B R 8 MR R IR &
BB . FEE/NDT . BEER . TR . HAREE . H
AW, NEA . R T,

AL E Ay e Mg e 55— 2Edd v, X
2250 R MR BT A AH AU DT R A o 26.68%; HLk
R, TTHVRE N 16.86%; B G HF A1 HR g
)BTRS 3 11.01%F0 9.42%, iX 4 IR
EHTTERERIEE T 63.97%, WK 3, RIEHxX &
B RBYAAX FEFEREN 4 R, R

v, NEAORHLIE TR R R, KRBT
41.74%; W Z = PetR F B H A S0, STk
ROHH 18.50%F1 17.13%, % 3 M B 5T
BRI R] T 77.37%, [FERHAE 3, X 3 MR E
O RSN B A I

JINEE IS 2250 R M R 0 Dk S 3R 25 21 4R
YIRS L B 25 5 1 A IR, DTRREE 300k 11.87%
Il 10.28%, HIKZIRMEFI.(8.66%) . HAHE & ik
(6.57%) F 11 HF 1% (6.39%), = Wi ¥ 118 i1 fif B 5t
IFE STRRE N 6.15%F1 5.96%, HAh R 5Tk
FINLE 5% LT,
23 BERYMEHRZET

A BE 1 2 YEbR B AT SR, NV k) R
YIRS A Ry 22 R 25 5 B, PR
F AL 43 BT (one-way  ANOSIM) K 56; {7 ¥ 3K
VRPN AE Se i 24 £ 57 8 3 (P<0.05); i 7E
A Z B2 SR RN, HFHAESIE R ER
A3 (P>0.05),

mEl 4 rhab i E TR, R BB | X
Wi E S RN AR 55 K AEAE A Sl o7 HE 30003 A X
B, /ANE IR FEEAE B w7 A AR
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Tab.3 Relative abundance and codes of main catch species of stow net in Haizhou Bay

F 2R Mg AR B E Ril% BHREEE C/% LRI
main species total weight relative abundance cumulative abundance species code
N2l IR FE A Amblychaeturichthys hexanema 63127.18 16.03 16.03 sl
JNTE 8 Larimichthys polyactis 30434.91 7.73 23.76 s2
R Syngnathus acus 26379.35 6.70 30.46 s3
FHERG Oratosquilla oratoria 25739.03 6.54 37.00 s4
=R T & Portunus trituberculatus 20041.49 5.09 42.09 s5
SEIAGLNR Alpheus heterocarpus 18515.21 4.70 46.79 s6
FHHER Lophius litulon 16587.42 421 51.00 s7
H A B Loligo joponica 16398.00 4.16 55.16 s8
LIMR ZF MR R 41 Odontamblyopus rubicundus 15042.22 3.82 58.98 s9
WL Charybdis bimaculata 14648.35 3.72 62.70 s10
J& KR Trachypenaeus curvirostris 10552.55 2.68 65.38 sl
S Octopus ocellatus 9413.42 2.39 67.77 s12
H AR Alpheus Japonicus 8414.27 2.14 69.91 s13
ARG B Thryssa kammalensis 8082.56 2.05 71.96 s14
HE/NDT Sardinelia zunasi 8068.95 2.05 74.01 s15
H A Engraulis japonicus 7855.88 1.99 76.00 s16
KW Octopus variabilis 7053.61 1.79 77.79 s17
Wk B 5, Sepiola birostrata 6240.08 1.58 79.37 s18
MEEUF Leptochela gracilis 6156.26 1.56 80.93 s19
T RAIF R Amoya pflaumi 5893.13 1.50 82.43 $20
S EEMT Callionymus personatus 5040.97 1.28 83.71 s21
K Konosirus punctatus 4096.06 1.04 84.75 s22
E il Ammodytes personatus 4077.21 1.04 85.79 s23
3.0 -
2.5+

B 2.0 -

)

E sk 96%

®

—_
(=]

93?_‘ 99%
H ()
56% Wg%
93% 93% 97%
88% ’7 73% ‘
05 ’ ’ 83%
on
o

1 [83% o ) Y
- o 90% e e D o - T 97% + 96%
»n 173 = N @
[ w @ “ g
ol% 2 o ~ o A 39
w v — (] v w
v w
55— RIS first cluster %5 B4 second cluster

HEARIRE: MR REHWE: Ward 5 BA¥C TRfETHPE B BIHFERE: n=500
distance: correlation  cluster method: ~ percentage: approximately number of bootstrap
Ward method unbiased P-value replications: n=500

B2 N R B it R K

Fig.2 Dendrogram of cluster analysis of catch species in Haizhou Bay
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Fig. 3 Relative abundance of catches of each cluster group of catch species in Haizhou Bay

ARG HBYNDT . H AR FIZR IR
AR C uh B AR . B uli i gk 4 e
AP, WAL C Y TS H
PR E . AR RN, EF RIS 3 AN EA
AR Z 1B o0 A B o3 B, A R A ] £ 4Ry 2
[ A2 . A B LR oR, 3 7 4 XU H- 1
WAL M QTR A IRAERSE A AR B
WA E R, 4 IR | s A DU
ViR o AR, 12 A HARSE . ARG oA
B, S5a RS HT Al Ik LYy il 32 B A
—RBU P 5 ARG SR, By
W%, 10 ANt =R, HARY
WA LB e HAER | TUERAE 11 7 453 73 A1
AERTE AT, SRSl 32 B A e R
2.4 BAERE, HEETFHREE
=R IT 2T AR R Ay . A Gy M7
Z A B 52 ELASON X BB Ll 55 I B S I DN,
PR 4 A8 T I 28 = R 0 X 3R 05 L il
PN T RYSZ . ek 4, KBS, IBRIEEA RE

IR 225, Hid 2014 4RIREE ST 2013, 2015
i, A EZER . REVRER S, 23 ET-
TR, MR a fA7ERFNRE 2R, Hi
2015 4EWRIEE T 2013, 2014 48, AMEILL 4. 5
Hm, REERF ISR BREERE
BEREER, BEILERTKE, wiME B, C
T A MR A GRS, &, KET
IR EF—T R, KR, BRI
ZRIZES . ANKIEF 2RSS Ah
H 4 e, 10 HsAR, BIREES TS, uifs
] A &b, B Ab Ak, H #3847 7 3
732258, A 0yE) 10 A0y ics, sl B b .
2.5 BRYMESHE, BEBEFHXER

R BHXE R4 M ET 4 A HE R P A K il
(2.3253)/NT 3, IEFRLAMERA, SR IRY AP
HEL W K 775 DCA HEF RS, 47
RDA 734, 6 DNIEEH T 2 B A 7L [F) fi
BT S411%MMAR A RA k. SR Bk
K56 (P<0.01)Z B, BRI [H 1 r I Joit 288 B X ¥ 3¢
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Temporal-spatial variability in the composition of catch by a stow net
installed at Haizhou Bay and its influencing factors

TANG Yanli, CHENG Shasha, MA Shuyang, WANG Xinmeng
College of Fisheries, Ocean University of China, Qingdao 266003, China

Abstract: The Administrative Department of Fisheries and Researchers has focused almost exclusively on the in-
dustrialized fishing sector. Nevertheless, small-scale fisheries account for more than 90% of the world’s capture
fisheries and fish workers. Thus, complete understanding of the dynamics of small-scale fisheries and exploring
the factors that drive fishery activity are urgently needed. Many multivariate methods have been applied to
small-scale fishery data in order to distinguish the factors that influence catch composition. This study used mul-
tivariate methods to evaluate the spatial variations of catch composition and analyzed the relationships between
environmental/fishing factors and catch composition. The survey data from 2013 to 2015 were obtained from 3
stations in Haizhou Bay where stow nets are used. In all, 103 species were captured. We selected 23 species whose
weight was more than 1% of all catch species, to analyze the factors that influenced the catch composition. The 23
catch species accounted for 85.79% of the total weight. Cluster analysis (CA) was used to assess the catch species
composition, and the CA dendrogram showed two groups, which were significant at the 95% confidence interval
(P<0.05). Approximately 15 catch species were included in the first cluster and 8 in the second cluster. According
to the results of similarity percentage analysis, Amblychaeturichthys hexanema, Syngnathus acus, and Alpheus
heterocarpus were the main contributors to the similarity between the samples of the first cluster, and their simi-
larity contribution rates were 26.68%, 16.86%, and 11.01%, respectively. The second cluster was represented by
Larimichthys polyactis, Portunus trituberculatus, and Odontamblyopus rubicundus, and their similarity contribu-
tion rates were 41.74%, 18.50%, and 17.13%, respectively. Further, the two clusters were distinguished from each
other by A. hexanema and L. polyactis, and their variance contributions were 11.87% and 10.28%, respectively.
The non-metric multidimensional scaling (NMDS) discriminated stations, years, and months with respect to spe-
cies catch composition. Both NMDS plots and one-way analysis of similarities indicated that catch species com-
position changed significantly among different stations and different months (P<0.05), but not significantly among
different years (P>0.05). The redundancy analysis (RDA) suggested that environmental and fishing factors had
significant effects on catch species composition. These variables jointly explained 54.11% of the total variance of
the selected species. Among the fishing factors, effective net was the most important factor that explained 67.49%
of the total variance, and the daily catch explained 32.51% of the variance. Among the environmental factors, sea
surface temperature was the most important factor that explained 27.74% of the total variance, followed by land
distance (18.43%), chlorophyll-a content (16.22%), sea surface salinity (13.78%), and wind speed (13.68%); depth
only explained 10.15% of the total variance. Effective net was the most important factors driving catch species
composition in the first cluster. In contrast, catch composition of the second cluster was influenced by sea surface
temperature and wind speed. The partial RDA that included only environmental variables explained 26.40% of the
variance, showing that environmental factors explained a significant proportion of the variation in catch species
composition. Approximately 8.18% of the variance was explained by the removal of environmental variables. For
example, L. polyactis and P. trituberculatus in the second cluster showed a positive relationship with daily catch,
and Engraulis japonicus showed a positive relationship with sea surface temperature, whereas A. hexanema had no
significant association with any of the variables. Catch composition of stow nets installed at Haizhou Bay varied
temporally and spatially and was influenced by the combined effects of a range of environmental and fishing fac-
tors. Identifying factors influencing small-scale fisheries could be a critical step to implement marine fishery
management measures that are more likely to succeed.

Key words: Haizhou Bay; stow net; catch; multivariate analysis; environmental factors; fishing factors; small-
scale fisheries
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