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Ecological niche breadth and niche overlap of dominant species of fish assemblage in Yangtze
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Abstract; Based on the fishery resources data from the bottom trawl surveys conducted on the R/V
Beidou in the Yangtze River estuary and its adjacent waters in June, August and October of 2006,
the index of relative importance (IRI) was measured to determine the dominant species of fish as-
semblage, and the niche indicators and their seasonal variations of the dominant species were ana-
lyzed. A total of 10 dominant species in the 3 survey cruises were recorded, which were divided
into two groups by the Bray-curtis similarity clustering and non-metric multidimensional scaling
(MDS) analysis, with a significant seasonal variation of niche breadth and niche overlap. One
group included Engraulis japonicus, Champsodon capensis, and Acropoma japonicum, whose niche
breadth and niche overlap were larger in summer than in autumn, with a migration from the Yangtze
River estuary and its adjacent waters to outer deeper waters, while the other group included Trichiu-
rus haumela , Chaeturichthys stigmatias, Apogon lineatus, Larimichthys polyactis, Psenopsis anoma-
la, Argyrosomus argentatus, and Benthosema pterotum , whose niche breadth and niche overlap were
larger in autumn than in summer, with a reverse migration from southern Yellow Sea and northern
East China Sea to the Yangtze River estuary and its adjacent waters. The different migration direc-
tion of the two groups was related to their ecological habits and environmental factors.

Key words:; bottom trawl survey; index of relative importance (IRI) ; dominant species; ecological
niche; Yangtze River estuary.
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Fig.1 Survey stations.
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Fig.2 Changes of the IRI of dominant species.

1) L Trichiurus japonicus; 2) 7 FEHF & . Chaeturichthys stigmatias;
3) 41 SR Apogon lineatus ; 4) -oin. | Acropoma japonicum; 5) 7N
8 i Larimichthys polyactis; 6 ) FIfi§ Psenopsis anomala; 7) A1 Arg-
yrosomus argentatus; 8)-L B JIEAT £ Benthosema pterotum; 9) #51 fi
Champsodon capensis; 10) 82 Engraulis japonicus. a)6 H June; b)8
H August; ¢)10 A October. T [f] The same below.
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Table 1 Ecological niche breadth, habits and optimum temperature of dominant species

Fre eSS 6 H 8 H 10 A AT TR
Number Species June August October Ecological Optimum
habit temperature
1 8 Trichiurus haumela 1.8817 2.6686 2.2996 D o
2 T BUF R Chaeturichthys stigmatias 1.1617 1.3174 2.0181 B A
3 Yl 55 KR8] Apogon lineatus 1.3908 1.6157 2.1964 D A
4 KICH Acropoma japonicum 0.9068 0.7868 1.2002 D O
5 /NE AL Larimichthys polyactis 0.8859 1.8378 1.8711 D A
6 HUBE Psenopsis anomala 1.3744 2.0178 1.2306 P A
7 &t Argyrosomus argentatus 1.2773 2.1926 2.1144 D A
8 £ B JEXT 1 Benthosema pterotum 1.3553 1.5917 1.8283 P O
9 #2150 Champsodon capensis 1.0333 1.2934 0.8172 D O
10 fig i Engraulis japonicus 1.5690 1.0804 0.8199 P A

D.E)ZE Demersal ; B LI Benthic; P th 2 Pelagic.

O BE/KE Warm water; A : BEIR Y Warm temperature.
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Fig.3 Clustering analysis of niche breadth of dominant spe-

cies.
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Table 2 Ecological niche overlap of dominant species in June and August

1 2 3 4 5 6 7 8 9 10

1 1 0.1778 0.1739 0. 1465 0.3900 0.3065 0.4654 0.4236 0.2992 0.0878
2 0.0221 1 0.0492 0.0953 0.0714 0.0833 0.1494 0.5253 0. 1468 0.0695
3 0.2421 0.0473 1 0.2342 0.0280 0.1597 0.1834 0.0209 0.2246 0.1205
4 0.6839 0.0002 0.0103 1 0.0017 0.0466 0.2023 0.2372 0.9450 0.0121
5 0.4523 0.1950 0.5318 0.0062 1 0.3477 0.3222 0.0362 0.0099 0.0609
6 0.4961 0.0300 0.4399 0.0759 0.7104 1 0.2483 0.1063 0.1278 0.0904
7 0.7365 0.0227 0.2908 0.5818 0.5398 0.6025 1 0.4783 0.3015 0.8121
8 0.4723 0. 1566 0.1617 0.0004 0.3314 0.2433 0.1763 1 0.2332 0.4412
9 0.5432 0.0003 0.0055 0.4425 0.0037 0.0971 0.5337 0.0009 1 0.0121
10 0.1182 0.5504 0.3984 0.0133 0.2875 0.1772 0.1413 0. 1694 0.0024 1

1) it Trichiurus Japonicus; 2) o JBIR g ff Chaeturichthys stigmatias; 3) 2] S5 R AL A Apogon lineatus ; 4) Vo] Acropoma japonicum; 5) /NEE G Lar-
imichthys polyactis; 6) $Ifif Psenopsis anomala; 7) FA U Argyrosomus argentatus; 8) & B IRLT 4 Benthosema pterotum ; 9) #2156 Champsodon capen-
sis; 10) #2401 Engraulis japonicus. T [f] The same below. TXTAZELIT & 6 AMEFMAAESM TR, EXFALLL L8 A UL RF iy A4 AL 58 B

Values under the main diagonal were the niche overlap of dominant species in June, and those above the main diagonal were the niche overlap of dominant

fish species in August.
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Fig.4 MDS plots of niche overlap of the dominant species in different months.
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Table 3 Ecological niche overlap of dominant species in October
1 2 3 4 5 6 7 8 9 10
1 1
2 0.0799 1
3 0.2433 0.0907 1
4 0.4730 0.0205 0.0514 1
5 0.0197 0.0058 0.0174 0.0000 1
6 0.2016 0. 0065 0.0522 0. 1498 0.0293 1
7 0.3291 0.2399 0.2974 0.2199 0.3319 0.2395 1
8 0.1667 0.0591 0. 1416 0.0713 0.1725 0.0523 0.3025 1
9 0.4304 0.0219 0.0247 0.3249 0. 0000 0.0564 0.0949 0.0030 1
10 0.1324 0. 0405 0.2186 0.0122 0. 0000 0.0138 0.6934 0.2826 0.0037 1

B, 10 D FEEAAE) MDS Fr K 5 S ES
GYMTEE T A B AR b R T B AT T 43 A AT
10 A, 10 MESF AN ESS 8 A M it
— RN (R 3) , P Db BT M 5 6 g A S
N B, N 0. 6934 /N ikt 15 68 0 1 R fA
FUE IR0 A= 50 B S E AR T 0. i MDS 43
W33 2B 0.13 (K 4e) W& —Hk. Hirp,
A NSRRI | I DB R AT i A B
AR AR RIS 53 00 5 HoA 6 B £ 1) o3 A A E
B AR /N B o R AR PR | R G | 6
W fa B AR o A AR UM AR 10 S F A R Y
MDS 5 J7 [E 5 A4 2540 B 43 M4l St He 430

3 i it
3.1 ABMAESAESAITE

PSR bR R B PR 50 TRT) S e 17 4 Fif
FERETE v A B R R R 0 5 A VS L AR A
3755 5 D 52 e 1 0 o G G o AR A A
T B FLRE R 7K 30 £ 253V b 2 £ 7E 6—10
TE1) 7 265 4 1 ) 2 0 RS T R 0 A Y R, TRT AL
JERTA(E 2) R e AR RS i e 3 e . ()
Bf o 118 A 25 A6 9 3 4 BOTE BV v 2 R
(F2) , FWPH AL i BT, 16 2h X
AR, AR NI 5] A R S ORHE Y 6—10
AT TSRSl vl £ B AE | A Y 2 X R
LG el a3 20 S5 HAAY.

e B R v rp b2 a2 AR TR A AR
fL(E2) /T LLES],6 K IR {E R, ZAHA Y=
FERETE TR B EL B A0 A E R S I 4R 8
A0 H i IRT AR, 22 B HAE 9 6 1) L ) 1%
G TR B WA NI N g 2 0 L0 VAN oo VA 3+ 1
A (£ 1) BR824 6 A LR HSHE A

Az AR A S 2R ST I8 T e Al i £ Y
BN Bl DX, Rk 2 B 0 AT = I O R T %R
AR SR EM e 5 H M A= 6 A
RVHIR , B I AR B8 T e R AR T 1 4083 1
7O BKEE B AT 7 K 0% T 1) B g AR
WA LFBRAK X A S5 TR

INEE A g2 B R RIS 12 VI SR Vi e 2
HEENAXINZ —. WEE IR 2L (K 2)
AL B3 X0/ B 0 B i AR R . 6 /B
DI 380 FEE 5T, Dt PRI IR 2 A 3 T vy 6 2 19 9 455 3
JRHE T B A KR e A v TP Y EE BRI 8 A B
AR STREAC A B, /N O DL F R 10 H AR
EIRULS ARG AR 57 1R W], /N A B b SERE AL
R PRI AR, A 20 9 A8 (3%
1) AT 8 A M 10 A /INei £ i A 25 S R T
6 H, Ul W1 /IN B £ 1) 21y £ S5 5 VI 1408 30 A S )
ARSI AR BORHC B K IT 10 40 I Vi SR
/N A (1 5 P O 3 R A fa R AP0 12 ik
AT

FOGHR IR |k g R - R IR AT Y IR A
6 HE 10 Hids (K 2) HROGHE A 2507 58 IF
AMEJR =B S (R 1) e TE 8 A i
A, Z W YT 101 QBT 3R 58 B 2= 1928 Ak X e ol B
0 A e FB ™ A T i 24

7 MR FE ORI 45 K226 6 H A 8 i1 IRI A
BAR, 10 F TSR0, s DL (B 2) . Y
AN BRI 5 IR (E AR a3 Fe i
TEE BEERA U WA R EIT R ) k.
3.2 AEBNTEE S B

A A T8 S W) b AR s v ) o AR
SRR R R i M B o A B 2 A S T
RIS 10 A DL AP (1 i 73 A1 50 R PR 2



2358 NoH A

2 24 %

RI(E 3). 55— 3 Fhfa LB E B0 BT,
B AT B YA KRR A A Y AR X /N,
IYATRE T AN A]. 45 20 7 Fhta ) 7E 2 2= FIRK 2R 4y
A BT K, B0 Ay A A 24 5 AR SR K 2R 114 43
a0 O o A R 35 ROk
TR FERTT AT ViR duk 2 £ 04 £ ) A ) e 5 40 A
W F TS H B >FEE; i R /N
Wit 7E B Rk ZE 0 AR AR i, ELAR AR,
AR E AR R T 5 25, o7 AR R M 4 5 R 256
£ B RAT i AR Y R R T A B R R
Zx[20700 gL B HE | A A B B A RS A M ]
DA It TEE A o (10 5 A A .
3.3 WEXRSAEBNES

YIFR s 25 43 A SR B T 2 B M B AL IR B A
PR i R sh DR R i B S a X R 2
TR AT AR A T A A R R MRS B A
232032 ERKE 10 AR R T B — 4 R
i 7 BEFE M A NS T R AR
i KR RIEE b RAT f 851G B2 DR
KFRKE F—HEmEsE, AR ilas. N
A=A E S MDS F3J7 5307 (&1 4) AT 55— 20
S5 T R AR — R B 25 1138 Rl P SR B
ISR R I A B B 3 R 5 b
TF5 25 (MB BEYE %2518 5 5k FEBF 45 I o 45
JARRT. A= 250 1 B (4 A8 A Al S Wl 1 50 — 2 A b 1Y)
BEEAFEmRLE. N, KOG #5150 bR K
KT A0SR R A | I /)N o £ ) J B
B AR T OO SR | (it N S R
S Yt A S R R AR T AT
BEMIEHARE T AR S, LSS
Yot N S N A Y AT = e W A S
ke,

5%k

[1] LiJ-S (Z##4:), Cheng J-H (FEZKYE). Analysis on
the dynamic of fishery biological resources on the fishing
grounds of the Changjiang estuary. Marine Fisheries (1ff
PEH) , 2005, 27(1) : 34-37 (in Chinese)

[2] LiJ-S (ZE#H), Li S-F (ZEX1E). Seasonal variety
of fishery biology community structure in fishing ground
of the Yangtze estuary. Journal of Fishery Sciences of
China (P EKFERI) , 2004, 11(5) ; 433-439 (in
Chinese )

[3] Hall SJ. The Effects of Fishing on Marine Ecosystems
and Communities. Fish Biology and Aquatic Resources
Series. Oxford: Blackwell Science, 1999

[4] Warburton K. Community structure, abundance and di-

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

versity of fish in a Mexican coastal lagoon system. Estu-
arine and Coastal Marine Science, 1978, 7. 497-519
Das SK, Chakrabarty D. The use of fish community
structure as a measure of ecological degradation; A case
study in two tropical rivers of India. Biosystems, 2007,
90. 188-196

Cheng J-S (FEB54) . The structure and diversity of de-
mersal fish communities in winter in the East China Sea
and the Yellow Sea. Marine Fisheries Research (V7K
FERFSE) , 2000, 21(3) : 1-8 (in Chinese)

Cheng J-S (F2BF4), Yu L-F (fili%4%). The change
of structure and diversity of demersal fish communities in
the Yellow Sea and East China Sea in winter. Journal of
Fisheries of China (7K/=%%4t) , 2004, 28(1): 29-34
(in Chinese)

Jin X-S (4 &A1). The change of community structure
of nekton in the waters off southern Shandong Peninsula
in spring. Journal of Fisheries of China (IKFE2EAR)
2003, 27(1) : 19-24 (in Chinese)

LiuY (X B§), Li S-F (Z=3%7%), Cheng J-H (FEHK
4t). A study on seasonal changes of the fish communi-
ties in the East China Sea and the Yellow Sea. Acta
Oceanologica Sinica (TFH4R) , 2006, 28(4) : 108-
114 (in Chinese)

Li J-S (Z=g4), Li S-F (Z=33L), Ding F-Y (T4
JG), et al. Analysis on annual change of fish diversity
in Yangtze estuary offshore water area. Journal of Fish-
ery Sciences of China ( FE/KF=EI2E) | 2007, 14(4) ;
637-643 (in Chinese)

Ye S-W (RFA30), Li Z-) (FBhA) , Cao W-X (B
SCH ). Species composition, diversity and density of
small fishes in two different habitats in Niushan Lake.
Chinese Journal of Applied Ecology (N FAZS24)
2007, 18(7) : 1589-1595 (in Chinese)

Jin X, Xu B, Tang Q. Fish assemblage structure in the
East China Sea and southern Yellow Sea during autumn
and spring. Journal of Fish Biology, 2003, 62 1194-
1205

Xu B-D (#FE4), Jin X-S (& H), Liang Z-L (3§
PEM). The taxonomic diversity of fish communities in
the Yellow Sea. Periodical of Ocean University of China
(h BB 2240 , 2005, 35(4): 630-634 (in
Chinese)

Subalusky AL, Fitzgerald LA, Smith LL. Ontogenetic
niche shifts in the American Alligator establish function-
al connectivity between aquatic systems. Biological Con-
servation, 2009, 142 . 1507-1514

Podchong S, Schmidt-Vogt D, Honda K. An improved
approach for identifying suitable habitat of Sambar deer
( Cervus unicolor Kerr) using ecological niche analysis
and environmental categorization; Case study at Phu-
Khieo Wildlife Sanctuary, Thailand. Ecological Model-
ling, 2009, 220. 2103-2114

Cong P-T (\dilifil), Yan T-F (BZEZY). The study
on ecological niche overlap relations of several popula-

tions on leymus community in Northeast Plain. Bulletin

of Botanical Research (FI#)WF5T), 1999, 19 (2):



8 1 2 ARG KU O R L ARVl B AR AR AR SR S B 2359
212-219 (in Chinese) China Sea Continental Shelf. Shanghai: Shanghai Sci-

[17] Guo T-Y (BRKTF), Xu R-M (4% ). Study on ence and Technology Press, 2003 (in Chinese)
time niche among the ectoparasites of the rodent in [27] Zhang H-Y (5KFEEF) | Lin L-S (#kJELL). Spatial het-
Dongling Mountain in Beijing. Chinese Journal of Vector erogeneity of Trichiurus japonicus and small-scale fish in
Biology and Control (" [EWEAN L W24 e 243K, East China Sea and their spatial relationships. Chinese
2003, 14(1) : 30-32 (in Chinese) Journal of Applied Ecology (W FHA=Z5%43) , 2005, 16

[18] LiQ (& ), ZhuJ-Z (KE£J), Zhu Q-K (K& (4): 708=711 (in Chinese)

#L). A review on niche theory and niche metric. Jour- (28] LiJ-S(Z@4), HuF (¥ ZF), LiS-F (ZEXE),
nal of Beijing Forestry University (b 50 Ml K 2% 2% et al. Quantity distribution of Benthosema pterotum and
#R), 2003, 25(1): 100-107 (in Chinese) in relationship with surface layer water temperature and

[19] YuZ-H (F¥EE), Jin X-S (£8M), Li X-S (L salinity in the East China Sea region. Marine Fisheries
F%). Analysis of ecological niche for major fish species (i) |, 2006, 28(2) : 105-110 (in Chinese)
in the central and southern Yellow Sea. Progress in [29] LiJ-S (ZF#E#4), Lin L-S (#J1l1), Cheng J-H (2
Fishery Sciences (i VBL2EREE) | 2010, 31(6) : 1-8 K UE). Distribution characteristic of small yellow croak-
(in Chinese) er ( Larimichthys polyactis Bleeker) and its relationship

[20] Pinkas L, Oliohant MS, Iverson ILK. Food habits of al- with bottom water temperature and salinity in the north-
bacore, blue fin tuna, and bonito in California waters. ern East China Sea in autumn. Journal of Fishery Sci-
California Department of Fish and Game Fish Bulletin, ences of China (EK™F5) | 2009, 16(3) : 348~
1971, 152, 1-105 356 (in Chinese)

[21] Shanon CE, Weiner W. The Mathematical Theory of [30] Shen W (¥ fli), Cheng J-H (F2ZHE). Biomass
Communication: Unknown Distance Function. Urbana: distribution of Champsodon snyderi and its relationship
Tllinois Press, 1949 w%th eflviror‘lmint‘al factor in the East China Sea. Marir.w

[22] Pinaka ER. The structure of lizard communities. Annual g;jhenes) (L) , 2008, 30 (4): 219-226 (in

. . . inese
Review of Ecology & Systemat.ws, 1?73 , 4. 53-74 [31] Lin LS (AJEIL) . Yan L-P (FFIF). Food habits of

[23] Tang Q-S ()3 F+). Marine Living Resources and . . . . o

Habitat Environment in China’ s Exclusive Economic h‘%lrt‘z‘ul‘ in the ast China Sea region. Marine Fisheries
. L. (ML) |, 2005, 27(3) : 188192 (in Chinese)
Zone. Beijing: Scllence Press, 200§ (in C.hmese) . (32] Zhang B (3 %), Jin X-S (4 L), Dai F-Q (#

[24]  Clarke KR, Warwick RM. Change in Marine Communi- FHE). Feeding habits of the two sciaenid fishes near
ties; An Approach to Statistical Analysis and Interpreta- the Changjiang estuary. Acta Zoologica Sinica (¥
tion. Plymouth, UK: Plymouth Marine Laboratory, 7)., 2008, 54(2) : 209-217 (in Chinese)

1994

[25] DengJ-Y (X5 #), Zhao C-Y (#MXfL4H). Marine
Fisheries Biology. Beijing: China Agriculture Press, EEEN ZTEHE, P 1961 F4: 5. FEMNFHIE
1991 (in Chinese) WS AR, KRB 21 F. E-mail ; lixs@ ysfri. ac. cn

[26] Zheng Y-J (ABICH ), Chen X-S (FEZEH). Marine EEEE N 4

Living Resources and Habitat Environment in the East




