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Tab.1 Themain fish speciesin terms of biomass percentage in the Yellow River estuary

%

& species

R H Y percentage of weight

44 year ¥ Z= summer #Z= autumn 2-Z% winter #Z= spring

77 FRMF J% . Chaemrichthys stigmatias 11.40 10.15 10.45 14.97 13.19
52175 5 Cynoglossus joyneri 8.60 9.54 8.18 5.44 8.42
77 K = i Enedrias fangi 4.34 3.08 12.09
Y Setipinna taty 434 4.77 7.73

B 52 3 R 5§ £ Acanthogobius ommaturus 4.26 5.00 14.29

7 4 13 6 Thrissa kammalensis 3.95 4.92 6.82

7N 224l R IR RS 1 Amblychaeturichthys hexanema 3.80 7.73 6.23
BEf% Konosirus punctatus 3.49 4.15 7.27

% [Ci# f. Neosalanx anderssoni 3.02 16.33 5.49
fiz Engraulis japonicus 3.18

FH%/Nb T f4 Sardinella zunasi 3.38 6.36

fi# Liza haematocheila 12.24
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Tab.2 The spatial clumping index of the main fish speciesin the Yellow River estuary

2K species 6 HJun. 7HJul. 8H Aug. 10 A Oct. 2 A Feb. 4 A Apr. 5 A May

% FeHT i £ Neosalanx ander ssoni 0 0 0 0 809.4 32.1 1.5
FiEfi% Konosirus punctatus 12.0 40.8 236.1 137.1 0 0 23.5
B2 49| R i £ Acanthogobius ommaturus 0.4 223 47.4 23.0 41.0 2.8 0.2
JR L 2 Thrissa kammalensis 1240.2 7.0 1401.2 900.6 0 0 7.0
RIW) £ 85 Cynoglossus joyneri 72.7 240.4 670.0 10.5 3.0 35.8 5.9
7 K = i Enedrias fangi 7.3 3.0 4.1 0 0.3 11.4 5.8
# il Setipinna taty 90.7 1.0 4323 34.7 0 0 9.4
I\ 2458 R IR B £ Amblychaeturichthys hexanema 0.4 1.6 99.5 250.6 0 8.1 55.8
F R UF g 4 Chaemrichthys stigmatias 5923.1 6736.9 1255.9 394.6 58.8 28.7 5.4
%/ MP T £ Sardinella zunasi 103.8 132712 440.4 1760.6 0.0 43 0

f& Liza haematocheila 0 0 0 0 46.5 0 0

fit Engraulis japonicus -0.1 1568.2 10554.3 1595.6 0 1.4 20.9
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Tab. 3 The spatial niche width of the main fish speciesin the Yellow River estuary

®3 BANKBEFESLXNTEESMER

SRR . EREFAN, JTREHNT R

FhE species 6 HJun. 7H Jul. 8 H Aug. 10 H Oct. 2 H Feb. 4 H Apr. 5 H May

LR i Neosalanx anderssoni 0 0 0 0 2.71 1.65 1.52
BEfi% Konosirus punctatus 2.11 1.28 1.32 1.82 0 0 0.56
BE 2 HUF pE 1 Acanthogobius ommaturus 0.67 1.20 1.38 1.72 2.49 1.85 0.00
B Thrissa kammalensis 1.15 0.00 2.00 1.15 0 0 1.17
W15 85 Cynoglossus joyneri 2.59 2.16 1.65 2.50 1.88 1.38 1.99
Jr K =t Enedrias fangi 2.36 1.17 0.00 0 1.03 2.40 2.58
il Setipinna taty 1.54 0.00 2.19 2.15 0 0 1.38
N2 4 IR FE 1 Amblychaeturichthys hexanema 2.31 0.61 0.42 1.67 0 1.91 1.14
I RREFFE A Chaemrichthys stigmatias 1.89 2.29 2.06 2.14 2.75 2.37 2.40
FHik/NP T 1 Sardinella zunasi 0.17 0.01 2.01 1.32 0 0.00 0

fi Liza haematocheila 0 0 0 0 2.14 0 0

fiz Engraulis japonicus 0.60 0.47 0.73 1.01 0 0.65 0.98
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Fig. 2 The temporal niche width of the main fish species in
the Yellow River estuary
1. Neosalanx anderssoni; 2. Konosirus punctatus;
3. Acanthogobius ommaturus; 4. Thrissa kammalensis;

5. Cynoglossus joyneri; 6. Enedrias fangi; 7. Setipinna taty;
8. Amblychaeturichthys hexanema; 9. Chaemrichthys
stigmatias; 10. Sardinella zunasi; 11. Liza haematocheila;
12. Engraulis japonicus.
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Tab. 4 The spatial niche overlap of main fish speciesin the Yellow River estuary

R 6H 7H 8H 1W0H 2A 4°A 54 wExr 6 7H 8H 10H 28 4H 5AH
species pairs  Jun. Jul. Aug.  Oct. Feb. Apr.  May |species pairs Jun. Jul. Aug. Oct. Feb. Apr. May
1-2 0 0 0 0 0 0 0 4-9 0 0.06 0.11 006 0 0 0.19
1-3 0 0 0 0 0.18 002 0 4-10 097 0 076 0.15 0 0 0
1-4 0 0 0 0 0 0 0.10 4-11 0 0 0 0 0 0 0
1-5 0 0 0 0 0.30  0.04 0.06 4-12 0 0 0.06 020 0 0 0.36
1-6 0 0 0 0 045 026 0.16 5-6 0.19 0.05 0.01 O 0.19 031 047
1-7 0 0 0 0 0 0 0.05 5-7 028 093 0.17 058 0 0 0.37
1-8 0 0 0 0 0 0.02  0.03 5-8 0.50 0.06 0.02 0.60 0 0.08 0.61
1-9 0 0 0 0 0.56  0.08 0.20 5-9 0.86 030 075 0.69 022 034 0.77
1-10 0 0 0 0 0 062 0 5-10 0.05 0.10 0.07 032 0 0 0
1-11 0 0 0 0 020 0 0 5-11 0 0 0 0 0.11 0 0
1-12 0 0 0 0 0 0.55 0.26 5-12 0.17 0.04 002 031 0 0.05 0
2-3 0.20 047 0.01 0.14 0 0 0 6-7 003 0 0 0 0 0 0.48
2-4 0.21 036 009 071 O 0 0.85 6-8 0.66 022 0 0 0 0.27 0.30
2-5 0.19 053 0.06 041 0 0 0 6-9 0.13 0.03 003 0 0.14 037 0.64
2-6 0.16 0 0 0 0 0 0 6-10 0 0 0 0 0 0 0
2-7 0.17 036 0.03 0.09 0 0 0 6-11 0 0 0 0 0.01 0 0
2-8 0.10 0 0.01 0.11 0 0 0 6-12 021 078 094 0 0 0.27  0.16
2-9 0.09 0.51 0.08 008 0 0 0.04 7-8 028 0 0.54 033 0 0 0.08
2-10 0.09 064 006 044 O 0 0 7-9 0.02 0.06 039 083 0 0 0.19
2-11 0 0 0 0 0 0 0 7-10 0 0 023 0.03 0 0 0
2-12 020 0 0 0.71 0 0 0.03 7-11 0 0 0 0 0 0 0
3-4 0.19 0 0.01 0.17 0 0 0 7-12 0 0 0 0.03 0 0 0.09
3-5 020 0.18 093 0.73 0.09 043 0.16 8-9 035 044 009 059 0 0.36  0.63
3-6 0 0 0 0 0.06 0.19 0.08 8-10 0 0 0.11 0.02 0 0 0
3-7 072 0 0.13 086 0 0 0 8-11 0 0 0 0 0 0 0
3-8 024 0 0.02 036 0 028  0.12 8-12 0 0 0 0.01 0 0 0
3-9 0 0.21 0.55 085 073 030 0.22 9-10 0 0.17 0.12 003 0 0.01 0
3-10 0.02 073 0.02 0.01 0 0 0 9-11 0 0 0 0 0.67 0 0
3-11 0 0 0 0 082 0 0 9-12 0 0.05 0.13 003 0 0.08 0.22
3-12 0 0.02 0 0.01 0 0 0 10-11 0 0 0 0 0 0 0
4-5 0.08 093 005 027 O 0 0.09 10-12 0 0 0.02 048 0 0 0
4-6 0 0 0.04 0 0 0 0.09 11-12 0 0 0 0 0 0 0
4-7 0.11 1.00 024 015 0 0 0.03 mjiﬁ{fue 0.12 0.14 0.11 0.17 0.07 0.07 0.13
4-8 0.03 0 0.04 0.11 0 0 0.19

FE: L RIRHTR MG 20 BEEE; 3. BEREMINRSEfM; 4. FREREL 5. BWLE; 6. FIRE; 7. Will); 8. NLGRIFEM; 9. FRIFE
;10 FENSTMM; 11, 12; 12, 62 1-2 FoRZ [CHHR M0 SRR S R A S RS, L.

Note: 1. Neosalanx anderssoni; 2. Konosirus punctatus; 3. Acanthogobius ommaturus; 4. Thrissa kammalensis; 5. Cynoglossus joyneri; 6.
Enedrias fangi; 7. Setipinna taty; 8. Amblychaeturichthys hexanema; 9. Chaemrichthys stigmatias; 10. Sardinella zunasi; 11. Liza haemato-
cheila; 12. Engraulis japonicus. 1-2 represents the spatial niche overlap between Neosalanx anderssoni and Konosirus punctatus, and so on.

LI M, TIRa ., PRIFEAMEMMNZ  ZE S A S0 ESE R, JERRERE A,
[ (4 25 () A A A (B DR . R e dd W) £ B A R M B2 A0 P P 22 ] ) 2 ) A 2
Wil NeZBIRIFE S FEHEND T mME R EEERE.



7 o N 3 2 S e -
551 EWIRESE: W KR BB A R A S T E R ES 943
o
20+
2
£ 40}
=
3
= 60f
-
80+
1007, 4 s 1010 01 0010 VD O NI D S (100 = OV NI 00 (IS D D 00 T (N = I O D O e 00 IS (N S 00 AN 00 T AN Y
NN RARNNNORASIRASIRANRNERASNRAAIN IS SNNARAIN NSO N
BORN S NS T SOOI IS =T S S OT AT TATRANNON T TANNNNNNODN T T AN A0
D e e e e R e e R e A D N N S S PR
£ FhXT species pairs

(&l 3 vyl K S A ot 23 [A] AR 28 B B (AR R 2
L Z2[GHTAR AR, 2. DERE; 3. BERRINF R, 4. JREMREL, 5. WL H 5, 6. TRz, 7. Bl 8. N4 IR,
9. FRUFFEM; 10. HEYNDT i 11, #2512, 2. 12 FRLICHR A SRR 2 A SN ESE, Pk
Fig. 3 The hierarchical cluster dendrogram of spatial niche overlap of main fish species pairs in the Yellow River estuary
1. Neosalanx anderssoni; 2. Konosirus punctatus; 3. Acanthogobius ommaturus; 4. Thrissa kammalensis; 5. Cynoglossus joyneri;
6. Enedrias fangi; 7. Setipinna taty; 8. Amblychaeturichthys hexanema; 9. Chaemrichthys stigmatias; 10. Sardinella zunasi;

11. Liza haematocheila; 12. Engraulis japonicus.1-2 represent the spatial niche overlap between Neosalanx anderssoni and
Konosirus punctatus, and so on.

AN [ e o [E0] g s (0] A 2857 o 2 12 A 1 PR
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Tab.5 Thetemporal niche overlap of main fish speciesin the Yellow River estuary

P2 species 2 3 4 5 6 7 8 9 10 11 12
1 0 0.88 0 0.01 0.03 0 0 0.20 0 1.00 0
2 0.42 0.53 0.38 0.21 0.56 0.92 0.36 0.97 0 0.46
3 0.19 0.31 0.09 0.27 0.37 0.40 0.44 0.88 0.34
4 0.49 0.56 0.92 0.24 0.35 0.40 0 0.41
5 0.23 0.75 0.10 0.75 0.47 0.01 0.93
6 0.51 0.19 0.29 0.09 0.02 0.07
7 0.25 0.45 0.49 0 0.72
8 0.21 0.90 0 0.20
9 0.47 0.20 0.50
10 0 0.54
11 0

TE: 1 ZIGHTR A, 2. BEEE; 3. BERMIAFIRM; 4. AR, 5. WL 6. Jr IR, 7. WY, 8. NZEIRIFRM; 9. FRIFE

f; 10, FHg/NDT M 11, 18] 12, 67

Note: 1. Neosalanx anderssoni; 2. Konosirus punctatus; 3. Acanthogobius ommaturus; 4. Thrissa kammalensis; 5. Cynoglossus joyneri; 6.
Enedrias fangi; 7. Setipinna taty; 8. Amblychaeturichthys hexanema; 9. Chaemrichthys stigmatias; 10. Sardinella zunasi; 11. Liza haemato-

cheila; 12. Engraulis japonicus.
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Width and overlap of spatial and temporal ecological niches for main
fish speciesin the Yellow River estuary

WANG Yuqun', WANG Jing', XUE Ying', ZHANG Chongliang', XU Binduo', REN Yiping'*

1. College of Fisheries, Ocean University of China, Qingdao 266003, China;
2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Sci-
ence and Technology (Qingdao), Qingdao 266237, China

Abstract: “Ecological niche” refers to the sum of the physical space, functional status, and environmental re-
quirements occupied by species in a community. The ecological niche plays an important role in studies on com-
munity structure, interspecific relationships, and biodiversity. Based on data collected from the bottom trawl sur-
veys in 2013-2014 in the Yellow River estuary, the spatio-temporal niche width and overlap for 12 fish species
were examined using the mean crowding, niche width, and niche overlap indices. The temporal niche width indi-
ces for main fish species ranged from 0 to 1.53, which were relatively high for Chaemrichthys stigmatias and
Enedrias fangi and relatively low for Neosalanx anderssoni and Liza haematocheila. The spatial niche breadth of
the main fish species varied with season, and it was high in winter for Neosalanx anderssoni, Acanthogobius om-
maturus, and Liza haematocheila and low in summer for Konosirus punctatus and Thrissa kammalensis. The
temporal niche overlap indices among main fish species ranged between 0 and 1, and 11 species pairs reached
significant ecological niche overlap. Thirty-two species pairs had low temporal overlap, occupying 46.48% of the
total species pairs. This showed that the main fish species were not similarly distributed in time. Clear seasonal
changes in the spatial niche overlap indices were observed for fish pairs. The spatial niche overlap indices between
Cynoglossus joyneri and C. stigmatias ranged from 0.22 to 0.86, and were high in summer and autumn and low in
winter. The mean spatial niche overlap indices for all species pairs varied between seasons, they were highest in
autumn at 0.17, followed by summer (0.11-0.14) and spring (0.07-0.13) and were the lowest in winter (0.07).
Cluster analysis showed that all the species pairs could be divided into five groups in terms of spatial niche over-
lap, with relatively high niche overlap among species pairs in each group. Niche breadth and overlap for fish spe-
cies was strongly related to species abundance, spatial distribution, ecological habit, and habitat conditions, which
revealed the different abilities of species to effectively utilize the environmental resources in the Yellow River
estuary.
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