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Fig. 1 Sampling stations in Jiaozhou Bay and adjacent waters
Symbols denote the survey years of the corresponding station.
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T O FE AN
I 7 2250 BT (ANOVA) K 30 45 R 3 1Y)t 25 1k,
F| R 225F 5 Fl(sum of square)5 H H1 ¥ (degree
of freedom) fIr 1158 %) 41 8] 55 2H N ) J5 (mean of
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ESONTYE Y I =R A LT O S PSS W e
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HRESH

2.1 BRMEEKRFMIEAEMR
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Tab.1 Composition of fish fauna in Jiaozhou Bay

FHE JE%x ik

H order number of number of number of

families genuses species
izl H Lophiiformes 1 1 1
¥ H Pleuronectiformes 3 5 7
#:72 H Clupeiformes 2 5 6
f:JZ H Salmoniformes 1 1 1
W) H Syngnathiformes 1 2 2
#59% H Perciformes 18 30 37
[ H Anguilliformes 1 1 1
filifi.H  Aulopiformes 1 1 1
BEIE H Rajiformes 1 1 2
#fiJ¥ H Scorpaeniformes 6 7 8

22 RBEFREWL
7N 225 2 MR j% 411 (Chaeturichthys hexanema) .

77 Bz i (Pholis fangi) % B 2 LA FR (R 2),
TE 2008—2012 4F, 7N 22 ffi FE U % #1034 3 O e
%, HIREEHER R BT BRILLISN RIS
2k ff1 (Hexagrammos otakii )th J2: fise M 725 15 2 i 45 i
IR, 5 FCHT IR B2 £ (Ctenogobius pflaumi), 7k
Bl i (Thryssa chefuensis) 55 9 4 i1 (Argyrosomus
argentatus) i UL 1) SCHER

F2 ERMNEEE 20082012 FEBEAREEREERFERXE
Tab.2 The IRI and confidence interval of fish species in Jiaozhou Bay in 2008—2012

2008—2009 2011 2012
JE species LB IRI JE species L JE IRI JE species LB E IRI
INY jo INY jo AWay
INLLR AT i 4595 (4271,4701) NEBERIFIE M 3206 (2389,3968) 1 LC A 2076 (1009,3380)
Chaeturichthys hexanema Chaeturichthys hexanema Pholis fangi
PSR | 5 Rz i B £
. . 1455 (1450,1564 . . 1863 (700,3368 L . 1343 (267,2451
Apogonichthys lineatus ( ) Pholis fangi ( ) Liparis tarakai ( )
N ST oY Stz - L - 2B
KUl /<2t N 685 (689,772) N EE*“%.’%@ ) 1635 (658,2509) KUt N 1168 (360,2164)
Hexagrammos otakii Ctenogobius pflaumi Hexagrammos otakii
Fis B3| ﬁ& r
/M _ 417 (178.424) B 829 (236,1340)  HIMifh 829 (407,1873)
Larimichthys polyactis Konosirus punctatus Argyrosomus argentatus
W FCHUR % £ I G b i IR B i
N e . 414 (411,507 . 775 (275,1373 o . 765 (30,1704
Ctenogobius pflaumi ( ) Thryssa chefuensis ( ) Thryssa chefuensis ( )

TE: RS AR PR BE HT T B M (555 NSRS AR IRTABLAY 95% LA DX [H]).
Note: The table listed the first five dominance species in each year. The 95% confident interval of IRI for each species were denoted in the
brackets.



1094

Hh K R

4%

H
[N}

23 RBESFTE

ISP VS 2 A 3 A R 7E 25 [ AP AR AR K 22
(& 3). BEMBFA TR, W80T
(Liparis tanakai). KiE/\4ifa . NLERIFEM
RN I N R =R S R R S B N
(Apogonichthys lineatus) . 7~ 22/ FE I jg fa Fl&k i £
(Chelidonichthys kumu); £k 2=t $Fh 5 7S 22 i 2
R pg fh | /]NE f0 (Larimichthys polyactis) . [0 17
Ebilid; KRR 7S 4 R EFFL f flfg fa(Liza
haematocheila), 7~ 22 4ifi F& W 8 1 A1 7 FR 2 3 1 35
BERSE, ISR AR AL A BRI L& FE

Wt B ER R, VIR A 2 R IRAE
BEMBELN, . RETHER D,
24 RBEZEE

BOFPREAEER X EGEN A X, B0 B
X, ¥4 C KOWAFFER R 2ZERGE 4). IENILH
Pl 7S 22 sl BARFE . 5 Q2 M AN FC A I PR £
T RSP AT S 225 AR P A1 . 7 G o B AR G
1l (Sebastes schlegelii), 15 AMERAFIA T5 K 2 i
RS2 RIR et . Hi oS 2zl R U T fa R i [K
RO EEAREF, EIA XIS A, B

A N ALFARI AL RAR L, (H5 P22 R

x3 RMNEBHINENEEXMBERAERERXE

Tab.3 The IRI and confidence interval of fish species in four seasons in Jiaozhou Bay

2 species % spring B summer Fk fall £ winter
7R =8 Pholis fangi 5650 (3788,6187) 0 (0,0 22 (7,50) 587 (210,679)
Lo Liparis tanakai 3548 (2091,4185) 6 (4,9) 2(1,3) 0(0,0)
K2t Hexagrammos otakii 2904 (1998,4307) 194 (130,291) 32 (25,58) 285 (206,423)

N5 R EF S f Chaeturichthys hexanema
W AR &1 Ctenogobius pflaumi

1735 (1426,2406)
1556 (799,2180)

41 4 K244 Apogonichthys lineatus 0 (0,0)
Lktgfa Chelidonichthys kumu 0 (0,0)
TR Thryssa chefuensis 17 (6,37)
/NE{f8 Larimichthys polyactis 0 (0,0)
Filfifi Argyrosomus argentatus 0(0,0)
% Liza haematocheila 8 (4,18)

2924 (2756,3224)
376 (325,501)

3737 (2662,4977)

194 (37,379)

6821 (6547,7729)
911 (554,1062)

5373 (4684,6665) 77 (44,135) 0(0,0)
1251 (1071,1722) 8 (1,14) 0(0,0)
670 (115,799) 1980 (734,2930) 0(0,0)
1(1,3) 2378 (1501,3555) 85 (51,137)
0(0,0) 2087 (1338,2730) 0(0,0)
0(0,0) 0 (0,0) 2100 (1851,2602)

TE: RPBN T NI 2% = 0SB 5 LAl (I 5 R L RE TRT B 95% B A IX i),

Note: The table listed the first five dominance species in each survey season in Jiaozhou Bay. The 95% confident interval of IRI for each

species were denoted in the brackets.

x4 RMNEINPFEEXEXMBERAERRXE

Tab.4 The IRI and confidence interval of fish species in the three survey regions in Jiaozhou Bay

A X (& inside the bay)

B X (¥ 11 bay mouth)

C X (¥4 outside the bay)

2 species LA IRI 2k species LA IRI 2 species LA IRI

AN LB 0 3206 (2413 3894) 3£ HEFRUF IR B 3377 (493,8133) PN 2994 (1569,4528)
Chaeturichthys hexanema Chaeturichthys hexanema Pholis fangi
ﬁEE.Z% . 1863 (788,3469) ﬁEE.Z% . 1535 (869,3629) ﬁ%%@%ﬁﬂir}%@ 1388 (404,2425)
Phalis fangi Pholis fangi Chaeturichthys hexanema
S G = 3 S e B8 b R
HICHIAR R 1635 (657,2656) LT IC Al N 1167 (142,2311) BB : 888 (23,1797)
Ctenogobius pflaumi Sebastes schlegelii Thryssa chefuensis
TR At el - fih RUgAL A

829 (206,1363 . 535 (27,1197 . 618 (65,1270
Konosirus punctatus ( ) Sebastes hubbsi ( ) Hexagrammos otakii ( )
TR L (AR ki £

775 (261,1451 328 (68,462 607 (214,912
Thryssa chefuensis (261, ) Ctenogobius pflaumi (68,462) Johnius belangeri (214.912)

T RPN T A LT 5 A7 0990 B0 (5 5 A 2R AL IRTE Y 95% 817 X [A]).

Note: The table listed the first five dominance species in each regionin Jiaozhou Bay. The 95% confident interval of IRI for each species were

denoted in the brackets.
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Fig. 2 The multiple linear regression model of IRI for Chaeturichthys hexanema in Jiaozhou Bay
The points denote the observed values, the line denote the mean values and the shade denote the 95% confident interval.
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Fig. 3 The multiple linear regression model of IRI for Pholis fangi in Jiaozhou Bay
The points denote the observed value, the lines denote the mean values and the shade denote the 95% confident interval.
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Temporo-spatial heterogeneity of dominant fish species in the
Jiaozhou Bay community
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Abstract: Although dominant species exert the most control on community structure, the temporo-spatial hetero-
geneity of dominance as an integrative indicator has been often overlooked. To study fish community structure in
Jiaozhou Bay, we analyzed 2008-2012 survey data from this area to determine species dominance (with IRI, index
of relative importance) and variation in dominant species (with bootstrapping and multivariate linear regression).
The results indicate that dominant species have changed substantially compared with previous studies.
Chaeturichthys hexanema and Pholis fangi were the most dominant, comprising 9.79% and 10.71% of the total
catch, with dominance indices of 3285 and 2068, respectively. Species dominance changed significantly between
seasons, with P. fangi dominant in the spring, Apogonichthys lineatus in the summer, and C. hexanema in the fall
and winter. Species composition differences were minor between the mouth and inner bay but notable in the outer
bay. Multivariate linear regressions showed that during the survey period, P. fangi gradually increased in domi-
nance whereas C. hexanema decreased. This difference was significant across years (P < 0.01), implying obvious
succession. Our analysis suggested that dominance heterogeneity between species may be driven by migration
habits, seasonal fluctuations in water temperature, sediment type/depth, and the availability of forage organisms.
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