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Fig. 1 Distributions of sampling stations ()
and water depth
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I FH 2 VR SR 200 B 7 v e 4 b i) AR 25 0 A
KR, FER— 2o brdh, i 2 RE [ B &
FERNEZS A By A E R AT et o, THER
KREE P, VTP REL R AT E M, Hhb
FERECH 1000, il R0 EIRS, 2 U3 A B
FARE AR P EDL AU R, IEAH B EdhAE
AW PAELL BP Fon, ZRE A BEMAEE P B
e T IO A 12

BUE MR R3.2.2 AF5e i, Horp A0
Sl spaa AT, BN TEE . DCA, CCA
M L vegan AL EAT; BRIl o
pvclust T,

2 ZEREHSW

2.1 IEETIEE

P 1 AR A T AR R GE T AT
TIZMRZMEEE a FIWE N 0.34~0.33 mg/m’,
KA 0.65~0.68 mg/m®, F I A 48 FREE Y
A5 THLEFIWE R 0.2~0.14 mg/L, £ZME
EETIRE, WRIAATERENER ., RZR
FERS TR, A i SRR, Hid T19 uh i
AL, T12 A s, FhEEEAR, &ubfhiAs R
BN, TO9 NERE e, Tol Ak, K25 EZE
BUAA R, W EERAR I R B A, PR DL T04
fermr, T AR, SubifiAs SR, B KIRRT GE
ZENAFMEFUK A sz, s NI T11 S,
T19 A, BN FE /N,
2.2 THEARFIX REFE

57 5 VS Ui e A 0 K 408 30T v R VR 1 )

=1

Fif 84 Fh, S8 16 H. 48 BL. 69 J&. Hrh, HE
A 3R, rREEHAEH, 38383 E,
20351 423k BHA & (Scoliodon sorrahkowah) .
% [CXEE & (Sphyrna lewini) Fl JCHEES 5% (Aetobatus
flagelbum), TiEFMMNA 14 H., 45 Bl 66 J&. 81
i, Hh LIS BRSE S X, A 23 B, 37
J& . 47 by FUCREEH, A 45 6 8. 8 Fl Al
mHEHA 1R 408, 6 Fh, BAEME. B 8. Fh
BONT 2,

221 BEMERER MR AKNERSE,
AW A B AR S )R 43O 2 Fhid 2R A

(1) BARA: £ 73 b, (5 ESEFEY 86.9%,
F B 7 A (Trichiurus japonicus) . i & K HR
(Priacanthus macracanthus) . Bi#{l(Setipnna taty) .
Wt (Ilisha elongata) . Je3kfa(Harpodon nehereus)
- B R ST fi(Benthosema pterotum) . [FIfE 8% (Auxis
rochei). 1 W #5(Caranx helvolus) . ¥k £f
(Chaetodon kleini)% o A5 VAR BT o i 4R T i
9 96.0%, FJE 4 EFEHY 99.8%.

(2) WA A7 1150, (ISR 13.1%, 5
HRIBE(Psenopsis anomala) . Sitth(Engraulis japonicus) |
Yy Jé i (Trachurus japonicus) . ¥ M (Saurida elon-
gata) . 7~ 2240 B UF IR 4 (Amblychaeturichthys hex-
anema) . ¥k T (Siganus fuscescens) 5 . it
BT R iy AR T 1) 4.0%, =FRE B 0.2%.
222 BEMHRRAER W AKNIXRIFE,
AU A Fr AR S a4 430 6 X R KB

WESEHMERE FHEAR ST 2

Tab.1 Descriptive statistical analysis of environment factorsin investigation watersin summer

)2 surface layer

JEEJZ bottom layer

G WM e MR gy R
statistics depth IR/ C TR (mgm™) (mg'L™) i/ °C I (mg'm™) (mg'L™)
temperature  salinity Chi inorganic  temperature salinity Chl-a inorganic
-a nitrogen nitrogen
#¢/]N min 52 27.73 31.19 0.20 0.10 15.93 33.88 0.20 0.06
I K max 132 30.45 33.79 0.65 0.37 26.88 35.40 0.68 0.23
F-14 mean 82 29.51 32.95 0.34 0.20 23.28 34.44 0.33 0.14
trifE = SD 23 0.58 0.62 0.13 0.07 3.33 0.40 0.15 0.04
TR REU% CV  27.54 1.96 1.89  39.05 34.87 14.29 1.16  46.01 30.48
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Tab. 2 Compositions of order, family, genus and species of
fishesin investigation waters

2 class H order ﬂ a ﬁ].
family genus species

%59 H Perciformes 23 37 47

filfi J2 H Tetraodontiformes 4 6 8

filifa H Aulopiformes 1 4 6

% B Clupeiformes 2 4 4

18 H Syngnathiformes 2 2 3

134 H Anguilliformes 3 3 3

BEF 09 ikt 4 [ Beloniformes 2 2 2
Chondrich-

thyes il H Scorpaeniformes 2 2 2

fitz i H Lophiiformes 1 1 1

;T %46 H Myctophiformes 1 1 1

%% B Pleuronectiformes 1 1 1

W35 H Zeiformes 1 1 1

#%JY H Gadiformes 1 1 1

H 1 H Lampriformes 1 1 1

HEMMM % H Carcharhiniformes 2 2 2

Actinop- " ) )
terygii fili H Myliobatiformes 1 1 1

(1) KREGZEEKIEZMEIE: FH 21 Fh, LAk
AR 25.0%, FZH KIGCHH(Acropoma japoni-
cum) ., 348 (Muraenesox cinereus) . 224 ffi(Atrobucca
nibe) . Z%E& 0 (Chelidonichthys kumu). 4155 K%
i (Apogon lineatus) . #3 B J5 Hl i (Gastrophysus
spadiceus) . MG . TR B AR BT
= 5.6%, A EEER 0.8%.

(2) REZRBKHPIRZEMZE: A 12 #, ffa
FKME 14.3%, FEA ALt (Argyrosomus ar-
gentatus) . i A fil B8 | 0 4k 8 (Johnius belengerii) |
ekt EREIES M NE A (Larimichthys po-
Iyactis)5% . A VAR i b7 SR TR ) 77.2%,
FREBFE 94.4%.

(3) KRB KD EEMS: A 16 Fi, fifa
HFhELE 19%, FEA MACER (Auxis thazard), H
At (Scomber japonicus)., B 3t EEY. 15
i%(Atropus atropus) Kt KW B2 (Thryssa dussumieri)
& AT B SR TR Y 12.2%, SRR
SEEM 1.6%,

(4) KREZR GRS A 29 Fh, h @R
By 34.5%, FEA MW Iv(Trachyrhamphus ser-

ratus). KW 5 (Megalaspis cordyla) . 5 & SR |
= K 85 (Caranx  equula) . #; [B] 85 (Decapterus

maruadsi) . FNEE L (Chaetodon modestus) . 75t
% (Caranx sexfasciatus)? . &1 & & B
PR 1.7%, FE 5 EFER 0.4%

(5) REEZRRFEMWeh B2 M2 A 35, 4
fRFEN 3.6%, A B W ol £ 0 (Ablennes

hians) . W EE & (Sphyrna lewini) . % K Eﬁ’“"
(Bregmaceros mcclellandi). &3R5 &

ARBUEAY 2.0%, FREH B FER 2.8%.

(6) KIFEGIKIKZMIE: F 3 Fh, SRl
1 3.6%, A MG (Lophiomus setigerus) . T h&
(Gnathagnus elongatus). JoBEESM; . A 1HiAAR)E
o SR BT 1.3%, FRE B EE A LR BT
F 0.001%,
2.3 BEMMHBFFIE I

AN R 28 0 R o) i S i A0OR B 67 e AR =
RN 3 Fron. RHEFE 2 Fh, 430 -E R
oA A, Hor DU B AT £ ) S e AR 5T
=, PR AR F 33.84 kg/h, B SR T
1Y 36.92%, XFFUK A= 1 A R B (819 BT Rk
EEFER, R 0.62, IR XEGLT
Fh, SEER R A 31.56 kg/h, {UBRET-£ 2K
KT A, ED6 R i AR o 1) 8] ST ER(ELA £ RIS
KT 172 2247, B0 0.30, 8 DURA 22 [ |
BB RN B ARG 4 F, SR TR A E] S ke/h,
o B AR BT Y LR T 10%.
2.4 LHEBFFE AR £ E

NS I -1 R o = L 1 T O e BN VA -3
AETE R 0.64~2.32, ARSI AW A &
[CRR S HER, A2 070 v8 BE 43 5ok 2.32.1.63.1.51,
& Y 33K L A 28 1) A 0 L) B 3R L0 A v
A SRS A CENRAT A AR, R
BOITEREN AN 1,17, 0.99, 0.64, FKIUNKLHOH
DL AR B AN B B AT AN S 0 G AR AT L
PO BB R SRR SE o AR 2 B B e T £
WRMLHARZ —, BT/ Amfh, R 18 -k
At Bt 17wy BOREE—OUHFh-L BT i gk
b s, B TR 25 [ R AR FEE, A58
J&E RO 25 [ AR 3Ry )42 i 22 DR B R 6
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Tab. 3 Fish composition of dominant species and common species

1125 species Wi(kg-h™") W% N/(ind-h™) NI% F/% IRI B B;
-+ BJELT 101 Benthosema pterotum 33.84 36.92 65829 92.60 38.89 5036.85 0.62 1.17
WA Trichiurus japonicus 31.56 34.43 666 0.94 94.44  3340.61 0.30 2.32
# KR % Bregmaceros mcclellandi 1.79 1.95 1990 2.80 61.11 290.29 0.01 1.63
WY Setipnna taty 4.92 5.37 261 0.37 44.44 255.01 0.17 0.99
RIS Psenopsis anomala 2.43 2.65 26 0.04 61.11 164.26 0.03 1.51
B AE R Auxis rochei 2.80 3.05 9 0.01 33.33 102.22 0.09 0.64

TE: W ORI AR R, W%k B 4r L, N O SR R AL, N% I REUA 4 b, Foooh i BUR, IRT S AR X 8 E PR 0B, A 354

L.

Note: W: weight per hour; W%: percentage of weight; N: numbers per hour; N%: percentage of numbers; F: occurrence frequency; IRI: index

of relative importance; B;: niche breadth.

BN ESREEI TR 4 YESNESE
BORT 0.6 B, I Pfh b S masi m &Y,
ALK, BRI QR A AR S R R R,
S 0.84; FHUR N AR A VE B fie KAl 0 R 65,
FEEIRBCN 0.82; WAL R A ESHK
W, M 0.75; HyflRNAZ QRS | S Y SR
BB 0.68.0.69, & B2 JECKT £ HE 6 B 5 4K
H0.65, HAWFNAEZ 8]0 E SR B HRAL, WA
WE A4 A, A 5 AR, H5HAALZ
B RRI B R ES, XRS50 4R
Al BEAEAEAS BRI S S G B R
25 MBBF=ES

R Vi IR AN () 3 437 14 ol £ R4S 30 3R o 0 A
T 0~128.8 kg/h, [ TO9 vl A gk, HoAl 4%k
B ol B 2), SRR fo7E & T e A i
WU Z A AR R A Y A AN S,
i e AR W A B TS Vel 1 v e KB T12
uhi, JEAEIZG JE Y B AR R o A . IR
T e A i A3 A B O Y ERAE 5 VS G A ) 4R 30 37
] T, PR R BT A v AT B 97.6 kg/he B

VS T e b R IR K X R R o AR W RIR, K2R
F 20 kg/h,

LR RS KT 0 A A5 il a5 B 0 AT A 43 A
4 0~315.7 kg/h, ZYMEEERERTE, G5
el 1 2 AL K S A B (K 3), 7E TOL .
T12 I T13 3507 4 a3 i ¥ 880 100 kg/h, X 3
AN AV AR IE A A A O R AR, T LAY
5 1 B KT 0 7 Jm) 3 v 1l EL A e 1Y &5 ()
o LRSI AP AR F 3B R Z Y 25 (7]
S BUPERRAE, R A o AT XA, TR 2 B0 Y
A i AKOTARAR, 5 7 g e v 3505 0 g 08 08 3l o7
AXCAE I 151 51) I8 B AT K B A A S0 sl o7 B B, 39 L
PSR R IK X 4317 LA Ry # 3 o
26 YFhEHEME

VIR ZREMERE B T3 5, AR WA 4,
Sl 7 B AR — I AN 2 R S B () Y AR AR LR
0.22~2.31, EHH 1.44+0.58, 475 5030 T4 b
T DA B % A Y 3l R ol 57 Y 2 R R AR A e, b
TARAT 75 V8 5 AR sl 57 LA B FH L S M OB Tl 7 4
fiko YIS R B AR LIE RN 0.11~0.72, V350

x4 MBEMMBERMESMEREN

Tab. 4 Niche overlaps among dominant species and common species

A QPRI e palicE

Bregmaceros mcclellandi  Setipnna taty — Psenopsis anomala

RRAT I
Benthosema pterotum  Trichiurus japonicus
W T japonicus 0.75
F QRIS B. meclellandi 0.50 0.68
T S. taty 0.65 0.69
8B P anomala 0.54 0.82

[BIAEER A. rochei <0.01 0.08

0.21
0.84 0.52
0.15 <0.01 0.17
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Fig. 2 Spatial distribution of Trichiurus japonicas in biomass
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Fig. 3 Spatial distribution of Benthosema pterotum in biomass

0.51£0.17, ZSHIM MR ERAR, FiZEEEELL
JLHE N 0.36~4.04, V1K 1.59+0.87, Afb#atis
ZREVEFEEORILL, 76 578 B AR b 7K SR o A i 45

T A AT Vil A v, LA K R X AR
AT EE R F (R 6): FREEES M
AR ARG, IS IR A IE ARG, XA
AL 5 HAS [ 3 A I AR —F, T4, TS, T6. T9.
T11 s /K GRS 100 m, SEXiakE{L 13.6 kg/h,
FE@ AR 2.36, BT HA . 2R
R, YIS AR SR T A DG I AN I
AR RN ARG, RIAYF ZHEPEFREAE— &
FREE b2 B 03K T s2 R . WD 2R S B
IR BT 4 ARG D 0B A O E, HAH DGR 55 o 47
£ F-E B AT 0 5 S R BT A G R, X
SR PUIATIORT S v A S5 A 38 v DL R A B
27 HMERFEEEBELEHNZEHXESHT
WA N T 5 CCA HEFR 45 RE, 7
PEH 6 AN ICEEIRBE R Tk A CCA BEIRLA T (3 7).
RIS CCA fliILRE T 38. 7% MM AR 5%, HEF
S5 R M A R T IRBE R T R f Eas [E) SR AR A A
M52, CCA Si—RMREE N 0.75, RefsfffE
YIRh A ) A A ARG 20.1%, B 5K . R .
JRIZTEHA . WEFAERENHEELR, KUK
—h R R T R)ZE A, 5 AR R
0.72, REtEREREYIFI ALY R A B0 19.1%, B
H5RZIENAFER B EN LR, RILTRZ

*k5 BEEHIEHRMBEEHEAXEESHEN
Tab.5 Diversity indices of fish assemblage

St statistics Shannon-Wiener £ £ 8 % Pielou 14%4) B +8 %4 P E
Shannon-Wiener diversity index, H’ Pielou eveness index, J Margalef richness index, S
J[H range 0.22~2.31 0.11~0.72 0.36~4.04
{4 average 1.44 0.51 1.59
FRifEZE SD 0.58 0.17 0.87
27° 27°
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N
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Z5 55 latitude
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AR
25° +
& &
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23° 23°
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Bl 4 (2R 2R RS 2R 1k
A: Shannon-Wiener Z#EEFE%L; B: Margalef F & FEEFE %L, C: Pielou ¥4I BEHE %K.

Fig. 4 Spatial variation of diversity indices of fish assemblage

A: Shannon-Wiener diversity index; B: Margalef richness index; C: Pielou eveness index.
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x6 FEMXBRRE. ZHMERSFEETFH Spearman HXAH

Tab. 6 Spearman correlation between main species biomass and environmental factors

[A % factor B3R & total biomass i Tj-1 L EJE  Bp H J S
B3R biomass 1 0.86* 0.76* —-0.44 -0.16 —-0.65*
WP depth ~0.35 -0.39 ~0.04 0.26 0.01 0.48*
21 surface temperature 0.09 0.09 -0.06 0.04 0.21 -0.03
#3h surface salinity -0.08 -0.11 0.13 0 -0.25 0.11
FIEEHE 2 temperature difference -0.17 -0.25 -0.05 0 -0.21 0.15
JiKJ2 TEHLA bottom IN -0.51* -0.29 -0.36 -0.13 -0.35 0.12
22 TCHLA surface IN -0.26 -0.29 -0.29 0.35 0.45 0.24
e R RIR 255 1 3 (P<0.05).
Note: “*” means significant difference (P<0.05).
R7 PAEEAFELENEXRTERTFRESER
Tab.7 Statistical information of fish assemblages
and key-environment factors 2+
SHEEREE T SHET A A O R B
key-environmental ~_intersect correlation with ;2 P 1+ © D
variable Axisl Axis? g it ./BIN
JiE £ bottom salinity 0.99 0.06 0.85 0.001*** g0 I BS
= e - ‘ .
RIZELHA 05 ~0.87 0.86 0.002%* &
surface IN 1+
e DE
JRELHLR 0.95 0.31 075 0.001%**
bottom IN )
e SIN
it -0.96 -0.28 0.74  0.002%* N
bottom temperature . . . . . )
. -3 -2 -1 0 1 2 3
f%% ware diff 0.94 0.34 0.69 0.003** CCAl
emperature difference . S LP 27 i T
P S R RS S PR EE i CCA HEIF
JKIR water depth 0.79 -0.61 0.56 0.024*

TE: o 3RIRAE 0.05 K- 28 57 3 7R IRAE 0.01 KF- 28 53 135
CRERDPIRTE 0.001 K25 57 8

Note: “*” means significant difference at 0.05; “**” means signifi-
cant at 0.01; “***”means significant at 0.001.

WEER A e, Bk, IR . IRIZETTHLAE S
i FE v AE W d s () S A de R BB 7, RIZT
LA, R, IR2ZERUKIRENZ MR EE,

Kl 5 bRk AL o () S5 40 5 IR B R 7
) CCA 4 HEIT &1, MR AEAS [ A58 - [a] 4 2
FAFR/NATRN, IRJZTCHLA 52 . AR
KCPE, R R KM, JKETTHLA b
F REANRZE R E LA B A, R
AN, 2 OR)E LA, KRS R E R 7
FHOC, JRCER U 55905 IE AR OG, BB TR B R,
IR R T B, JRCER Wz B ks

Ry ik — 25 A3 AT R T L AR R A ) i s TR 254
HXHEATEFRCR, BRIRHA R, 55k
U B — Wk HAY & L BURT 0.5% M Fh, 8

BIN: JKJZTCHLA; BS: JiEdh; BT: Jigii; DE: /KiF;
SIN: RIZTHLA; TD: 2.
Fig. 5 CCA biplot of fish assemblage and environment factors
in investigation waters
BIN: bottom inorganic nitrogen; BS: bottom salinity;
BT: bottom temperature; DE: water depth; SIN: surface
inorganic nitrogen; TD: temperature difference.

MR TR S5 SN T X R . DCA 4R WK,
HeP Sl KAEN 3.3, J3nTik#E CCA #4704
ME 6 —4eHEFEIFTLIE H, BER LR BRI
15 Fhfadlpl, W fRn-E 2R KT A T2 —Hl A
SR, R SEAES WA B AR
WINIKR, e E BT, s, sl iy
k0 5RZIHAMET K EL Z M B E LR/,
Wb =z Ml SR PE Ay, DX 3 e g
TRZRIOCERMWNNL, FEAS R A EEA RSN
— i, XHHIEEMEM . T ERKE A
KRIFFF G o & QRS RN 7% il fh (Tentoriceps
cristatus) BB, HIK)Z THLA T K iEL B
X, UL 3 R EZ R )Z MR, AT
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Q
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-3 -2 -1 0 1 2 3
CCAl
K6 il e i S5 T CCA HEJF
Aj: RICER; Ar: BIEEE; Bm: Z [CRRES; Bp: LAEIRIT fA;
Gs: FEBREAE Rl Hn: ok fh; Te: 867, Me: HR4Ef; Pa: i
5, Ss: Ak BHA & St-1: UG hil; St-2: TP, Tc: % iy
1 Tj-1: 7 f0; Tj-2: AT 3efa.
Fig. 6 CCA biplot of dominant fish species and environmental
factors in investigation waters
Aj: Acropoma japonicum; Ar: Auxis rochei; Bm: Bregmaceros
mcclellandi; Bp: Bbenthosema pterotum; Gs: Gastrophysus
spadiceus; Hn: Harpodon nehereus; le: llisha elongate; Me:
Mene maculata; Pa: Psenopsis anomala; Ss: Scoliodon sor-
rahkowah; St-1: Saurida tumbil; St-2: Setipnna taty;
Tc: Tentoriceps cristatus; Tj-1: Trichiurus japonicas;
Tj-2: Trachurus japonicas.

Jetn | R SR C R R KR, WZEXNHAA —Em
SO o A TR il 1 S 8 43 0 %o G TR AR A ¢
=R, HRB% i (Mene maculata) PRI fE 6% Fy %
IKRPERNZS, o340 XU —3, SR R T2 [E) 1Y
PRESHRAE, ZIRBE RN, RS RHA B E
FKIBFERE, SIHEEHE TR CR WAL,
28 MEEFXM AL EENIZMEESH
HET R RN BRI b, ARSI+
JERIE S KRR T R B i SR+
e R b, RER L RIRARE A S
KRR PR R, R RN, IR F 50
HHEVRA 1 HEP R de o, AHOCHE R/ IMERIRH
JEE> IR E T AR ZE>KIR, 55 1 Hvhh
EAHDG 55 1 HP MBS 7, HEF K
MECAIRIR IR Z AL A . SRR, A% B
KMETr 1), AN AR, 555 1 HEP iAo
PEARYR R - IER> IR G2 WL A > 25>3R)Z oL
BRI, 55 1 HEP R E 2 e 172 ny 2

P AT 55 2 HIF MRS R BEESE 1 7
WA A, URH RIS 1 HEP Sl A Sk
THEVR-AEMAHEOCR, BT 55 2 HErih
FHRMER MR . BB ESKIESEZE>IK)Z
TCHVESICIE>IGER, 2 T RZATE A E

BE T 0 RV A S AR A W i 1) 25 [B) S 4 43
Br, BEHRIAEEH Fr, IR ER AR Z THLA
R RSN AR ARE, N
WEIH T 5 m2KRE% 5 1 HErhnJe s, M
K K/MK R 2 LA KRS R, FREE
FH5E 1 Hp RN IEASE; 55 1 H7
TSR FHEF A LA IR 22> . AH IR
FHIEHETT 1), AN EEA RN, 556 1 HEP 4
FIFH PRI R IR )2 TCHLE IR >R Z TCHLA
SIEESIRESIRIR . 55 1 Heopflh =2 e mt 7 el
RIEEME, EEMBEYRA e fh | B 6
RIS | MG 05, 55 1 oyttt 7
B 5% 2 HOPRhag A ST Pt wr, R
2 HEF O AE ) RAE T RIS SR AR AL, PRI R
5565 2 HeE P BlAE SRR /IMKRIR R - SR> IS R > TR
Z>RIZTWNESRE>IR)ZTOHLA, FERBET
CJZ IR E BV, R T AT e . fIBE | AR EE
o i 250 o 25 () 53 AT RN 5 5 B AR AL

HRE R AR AT AP SR RRIESS R (A 7),
A LR A K SR R 26 50 2 4 A AR S,
S R RN L ) AT AR o W IR R TR b
FEALFE TO1, TO7. T12 Fl T13 3, FH7KIE 70 m,
TO1 RJZEREAA 31.19, IR B MR
fEEkfa | WD B SERRE, AR R R
A BRI @, A, Pryed . fileE
2 IQ R G AR TN HIR B o R [ fi b o 5 S — 2,
XA B 1 5 PR 2 A1 78 P8 Ak B 36 A
RS, (G B0 b A A B, B
oK (B =R SN = ) 7 LB S o SO N £ 157 o T
22V R AR RN A RO A i S (R o A,
Bl 8 Fis. TRIGEFREREMERGR, ZHE P7EREk
FLAGHR T Vv, T ) A7 PR HE A 5 VS TR D) S
B8 AL AT M AME A KRR B, HAY
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Aj: RIEHE; Ar: RIFEER; Bm: 2 FCBRE; Bp: b2 RAT
Gs: FEBEME Al Hn: JB3kfh; Te: #); Me: AR4EAH; Pa: Hil6E;
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Fig. 7 Cluster analysis for dominant species of fish assem-
blage in the Taiwan strait and its northern adjacent waters
Aj: Acropoma japonicum; Ar: Auxis rochei; Bm: Bregmaceros
mcclellandi; Bp: Bbenthosema pterotum; Gs: Gastrophysus
spadiceus; Hn: Harpodon nehereus; le: llisha elongate; Me:
Mene maculata; Pa: Psenopsis anomala; Ss: Scoliodon sor-
rahkowah; St-1: Saurida tumbil; St-2: Setipnna taty; Tc: Ten-
toriceps cristatus; Tj-1: Trichiurus japonicas; Tj-2: Trachurus
Jjaponicas.Values of the clustering are P-values (%). Red values
are AU, and green values are BP values. Clusters with AU lar-
ger than 95% are highlighted by rectangles.
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Fig. 8 Spatial distribution of coastal species group (a) and dispersed species group (b)
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Tab. 8 Speciesdiversity comparison among different areas
NN Shannon-Wiener ZHEMEFEEL Pielou ¥4 154 REFE ,
sf\%yﬁq:ilr?le X3 area specqi%jrl:liymber Shannonl-Wiener%:itir:iilfﬂz PielQl? eji:;ﬁ Mazjequrzzﬁess reécrijﬁce
index, H' index, J index, S
A5
2014 . sum. MD 84 1.44 0.51 1.59 the sfudy
project
1999  H sum. MD 87 2.05 0.57 2.45 “126”% T
2011 B sum. JZW 32 1.73 0.76 1.24 [28]
2000 B sum. YSS - 1.50 0.58 1.88 [29]
2000 H sum. DHN - 1.45 0.51 2.29 [29]
2000 H sum. DHZ - 1.53 0.55 2.39 [29]
2004 B sum. cJL 30 0.87 0.26 3.76 [30]
2004 3-7 H Mar. —Jul. XS 115 3.24 0.58 2.62 [31]
2004 3-7 A Mar. —Jul. NS 101 2.58 0.66 2.46 [31]
2013  spr. NS 374 2.68 0.70 6.40 [32]

{E: CJL: KL RABUTHEIR; DHN: ZRiEILHER; DHZ: AREEPE; JZW: RN, MD: MR- Pifi7; NS: MRS, XS:ubat
By;YSS: #ifFRIHR.
Note: CJL: the Yangtze River Estuary and adjacent sea areas; DHN: north of the East China Sea; DHZ: east of the East China Sea; JZW: Jiaozhou
Bay; MD: the fishing ground of east Fujian to middle Fujian; NS: the Nansha Islands; XS: the Xisha Islands;YSS: south of the Yellow Sea.
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Fish assemblages and environmental interpretation in the northern
Taiwan Strait and its adjacent watersin summer

LIU Zunlei, YANG Linlin, YAN Liping, YUAN Xingwei, CHENG Jiahua

Key Laboratory of East China Sea & Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture;
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: The Taiwan Strait, located between the South China Sea and the East China Sea, is an important channel
for migratory fishes between the two waters, and therefore has a unique and high diversity of fish species due to its
spatial marine environment. However, the rapid development of coastal aquaculture and excessive exploitation of
natural resources has resulted in habitat degradation, and the ecosystem has been reverting to a low stage of de-
velopment. Understanding the relationships between environmental factors and fish assemblages is thus essential
for sustainable exploitation of fish resources. In this paper, fish species composition, dominant species, fauna
characteristics, species diversity and spatial distribution in the Taiwan Strait and its adjacent waters were studied
using data collected from bottom trawl surveys in summer(July) 2014. We also identified the spatial structures of
fish assemblages and their relationships with environmental variables. In total, 84 fish species were captured in the
survey, belonging to 69 genera, 48 families and 16 orders; these were mainly composed of warm-water, continen-
tal shelf demersal fish and continental shelf reef-associated fishes. The primary dominant species were Trichiurus
Jjaponicas and Benthosema pterotum with an average biomass of 33.84 kg/h and 31.56 kg/h, respectively. Cumula-
tive biomass accounted for 46.92% of total fish biomass, and the regression contribution of the biomass to total
biomass was 0.30 and 0.62, respectively. High biomass of the dominant species was mainly distributed in the off-
shore waters of the northern Taiwan Strait, an obvious overlapping of ecological spatial niche. According to hier-
archical cluster analysis,fish assemblages were classified into two groups: a coastal community dominated by
coastal species such as Harpodon nehereus, Setipnna taty and Ilisha elongata; and a widespread community
dominated by species such as Trichiurus japonicas, Tentoriceps cristatus, Benthosema pterotum, Trachurus ja-
ponicas, Psenopsis anomala and Bregmaceros mcclellandi. Diversity analysis showed that the Shannon—Wiener
diversity index H' ranged between 0.22 and 2.31 with a mean of 1.44; the Piclou evenness index J ranged from
0.11 to 0.72 with a mean of 0.51; and the Margalef species richness index S ranged from 0.36 to 4.04 with a mean
of 1.59. Significant linear negative correlation existed between the Margalef species richness index and total bio-
mass. A positive correlation with water depth was also found, which indicated that the Margalef species richness
index rose with depth, but decreased as biomass increased. Canonical correspondence analysis suggested that the
main environmental factors affecting the spatial patterns of the fish assemblage in summer were bottom water sa-
linity, inorganic nitrogen, temperature and temperature difference between surface layer and bottom layer. How-
ever, the main environmental factors affecting the spatial patterns of the dominant fish assemblage were bottom
water salinity, temperature and inorganic nitrogen.

Key words: Taiwan Strait; bottom trawl; fish assemblages; biomass distribution; canonical correspondence analysis
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