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Fish community structure around main habitat of the Yangtze finless porpoise,

the Qingjiezhou shoal of Yangtze River
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Abstract: Protection of important habitat is crucial to the Yangtze finless porpoise. The community structure and
species diversity of fish in the waters around the Qingjiezhou shoal which is an important habitat for Yangtze finless por-
poise were investigated seasonally between April 2017 and February 2018. A total of 38 fish species from 29 genera, 8
families, and 5 orders were collected during the investigation, with cyprinids accounting for 68. 4% of the collected spe-
cies. The dominant species were Hemiculter bleekeri, Pseudobrama simony, Xenocypris argentea and Coilia nasus ac-

cording to the index of relative importance. Sedentary fish (78.9% ) species were the most frequent of the ecological
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groups, and omnivorous (44.7% ) and piscivorous (39.5%) fish species were the most frequent of the feeding functional

groups, whereas fish species were relatively evenly in spatial distribution. The values of Shannon-Weiner index, Simpson
index, Margalef index and Pielou eveness index were 0. 820—1.711,0.601—0.981, 1. 640—3.423, 0.249—0. 592, re-
spectively. One-way ANOVA indicated that there were no significant differences of fish diversity both temporally and spa-

tially (P>>0.05) except for the Margalef index between different seasons (P<Z0.05). Fish community tended to decline

in diversity and miniaturization in individual size when compared with historical data. Therefore, strengthening monitor

and protection measures are recommended to maintain the stability of the Yangtze River ecosystem and habitat suitability

for the Yangtze finless porpoise.
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Table 1 Environment characteristics of sampling sties in Qiejiezhou waters

FE 5 Hrts Ak 5 (Coordinates) K (Depth)/m i W fE (Transparency)/mes ' JiE i 26 14 (Sediment type)
S1 30.413394° N, 116.927696" E 8.5~21.0 30 e+
S2 30.374977° N, 116.894327° E 3.0~8.5 35 bk
S3 30.407359° N, 116.888979° E 4.2~9.0 33 bieAds
S4 30.445755° N, 116.924737° E 7.6~31.6 30 e
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Fig. 1 Sampling sites in Qingjiezhou waters
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Table 2 Species composition and ecotypes of fishing catch in Qiejiezhou waters
23 [ A 25 7 =1 A T 2P
PRk (Specics) (Slpgiini(j:e) (Trjpii niiﬁe) (Lié\lfzii gar:its) FHXT A LA AL (IRD)
2%} (Engraulidae)
J18% (Coilia nasus) ML O RS 529.4
fif At (Hemirhamphidae )
[8] & 8% (Hyporhamphus intermedius) MU C RS 3.3
i F} (Cyprinidae)
¥ (Clenopharyngodon idellus) ML H RL 15.8
IRMR 85 (Squaliobarbus curriculus) MU SE 21.6
H . (Mylopharyngodon piceus) ML C RL 41.4
% (Elopichthys bambusa) MU C RL 6.1
## (Ochetobius elongatus) MU O RL 0.9
WAt (Pseudolaubuca sinensis) MU (0] SE 16.8
88 17 ( Pseudolaubuca engraulis) MU O SE 7.3
& (Hemiculter leucisculus) MU (0] SE 0.3
& (Hemiculter bleekeri) MU O SE 5377.4
JME 811 ( Culter alburnus) MU C SE 382.4
S 611 ( Culter mongolicus) MU C SE 1.0
B [CHA ( Culter dabryi) MU C SE 6.3
fifg ( Parabramis pekinensis) ML H SE 216.9
13k 5 (Megalobrama amblycephala) ML H SE 113.0
# B (Xenocypris davidi) ML O SE 5.8
R (Xenocypris argentea) DE O SE 818.7
L ( Pseudobrama simoni) MU ) SE 4013.3
fift (Hypophthalmichthys molitriz) MU P RL 186.7
5 (Aristichthys nobilis) MU P RL 6.6
AE 88 (Hemibarbus maculatus) DE SE 0.7
27 Bt ( Pseudorasbora parva) ML (0] SE 0.2
g i) (Saurogobio dabryi) ML O SE 2.3
A0 (Squalidus argentatus) ML (0] SE 3.5
K% fiis (Acheilognathus macropterus) ML D SE 0.2
W ( Cyprinus carpio) DE O SE 119.1
1l ( Carassius auratus) ML ) SE 3.6
%} (Bagridae)
¥ Fifh (Pelteobagrus fulvidraco) DE C SE 16.1
FLICE Ffa (Pelteobagrus vachelli) DE C SE 458.2
G B it (Pelteobagrus nitidus) DE C SE 342.8
K1 v i (Pelteobagrus eupogon) DE C SE 34.1
fifi & (Siluridae )
i ( Silurus asotus) DE C SE 25.6
K165 (Silurus meriordinalis) DE C SE 126.8
fig Bl (Serranidae)
% (Siniperca chuatsi) DE C SE 4.7

b JEf# R (Odontobutidae )
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PRl Species) (Spii?iinic{hie) ('I‘rjjhi nizﬁe) (Lii Earbiits) HXT A LA AL CIRD)
WS a6 (Odontobutis potamophila) DE C SE 0.4
/N ) 8 (Micropercops swinhonis) DE O SE 1.7
W) 4T 18 1 5} (Gobiidae)
F B W) R & 11 ( Rhinogobius giurinus) DE C SE 1.0

TE:O, 2Rt PR W E W s 1 A B 5 D R 15 © BT s MU, o B )2 s ML, th R J2 5 DE L IEJZ s RL, W 1IN 4 5 SE, 22

JE M RS, VLI E

Note: O, omnivore; P, planktivore; H, herbivore; D, detritivore; C, carnivore; MU, middle and upper layers; ML, middle and low-

er layers; DE, demersal; RL, river-lake migratory; SE, sedentary; RS, river-sea migratory
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B J R AR T X AL A 2R Sy N 2 A
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amblycephala) 8 F, 5 125 DA =AY 16,400, B
B0 43.0% . H LR 2K 20 Bh L 4 W) ok A (Mylo-
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vidi) 8% (Siniperca chuatsi) #( Carassius auratus) .
B i) (Squalidus argentatus) . 18] T fi§ (Hyporham-
phus intermedius) | W¢ i) (Saurogobio dabryi) | /I ¥
)t (Micropercops swinhonis) . 5¢ i il ( Culter mon-
golicus) ¥ B 8CHF B2 a4 ( Rhinogobius giurinus) , 5

28 SRR Y 3,800, BLE B 15. 9005 18 WL Rl
£ it ( Ochetobius elongatus) At 88 (Hemibarbus mac-
ulatus) )1 V0 Y& 68 (Odontobutis potamophila) &
(Hemiculter leucisculus) . 2% F& i (Pseudorasbora
parva) MK 1 i (Acheilognathus macropterus) 6 Fi ,
HEROHENO 1%, BREEM0.3%.

L
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AN TR FE A Simpson 48 $0H T, JC W 35 M 25 R (df=3,
P=0.274) . Margalef$§ 20 (R)} 1. 640~3. 423, %
FOME R B WE S TR MAL E (df=3, P=
0.002) s AR S TC i M 22 7 (df=3,P=0.943) .
Pielou X&) ¥ 50 (J) R 0. 249~0. 592, FFE/K T
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Table 3 Diversity indices of fish species in Qiejiezhou waters

LD S1 S2 S3 S4 HE HZE 2 L E
L/ 20 22 18 25 27 25 13 12
Shannon-W einer $§ %t (H) 1.625 1.692 1.711 1.235 0.82 1.351 1.287 1.284
Simpson 15 %% (1) 0.711 0.738 0.729 0.601 0.981 0.63 0.638 0.635
Margalel $§ %% (R) 2.847 3.043 2.887 3.188 3.423 3.291 1.691 1.64
Pielou ¥ 5] BE46 4 () 0.542 0.547 0.592 0.384 0.249 0.42 0.502 0.517
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Table 4 Temporal and spatial differences of fish species

composition in Qiejiezhou waters

Hif 25 H g vt Jaccard AL 2R 4L
HH 0.486
R 0.29

ot il B& 0.345
-tk 0.226
H-% 0.423
k-4 0.316
S1-S2 0.429
S1-S3 0.357
S1-S4 0.452

25 [A]
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$3-S4 0.433

3 3t i

3.1 #EFRIAKRAZTA

AN N B 2 T B S AN R 77 ) [ O 2
TR T B, A2 A% R 9 B R S Y L T Bk
W N EE AT AR Z R AF I K SO
FE B 0 PR Rl LR 2SR R S RN E
Y Bt o AR U3 17 I 2K 38 A 38 % B 40 8 38, 47 Fil
i Kl S 1994— 2004 4F 78 70 3590 K b 1] 11 9
2B 38 M, 2013— 2014 4F fig 07 11194 £ 1Y 35 Fp,
DL K 2015 4F 3 22 76 0 2 28 2 VL0 I K 380 2 11 36
Fofr e hg 423 Y H AL T 1990— 2004 4F 76 T I I
fire AT 98 2 ) 4.6 FhRT 2017 45 78 357 I K S5 08 2 1Y 64
i N i s R S R N Rl e < S
e, 1 A0 S A 2 2 R R . W R B
KR M 25 S 0 I P — T RT BB TR T T K R B
8 A5 Ak RN I A 7 (A AT BB 25 F LU R AN &
T ST M EL SRR DR B i B B M
AR Fe 2013—2014 4F fig 1] 11 98 £ >R F i H o Fa Hi
P, 2 3R A SR FH Ut ELAT S e 0 D T L b R

W Z2 B H A7 AT R DL
AT K 2 55 PR 2 BRI, PRI O SR S o 2 A /b i >R
Z i B AR SS A R A 7k R GE R R 2 K
FIF R 1233 [0 F) 52 1), 80 2 EF ] R 235 0] 825 3 A, A0
o, A AT RESRE BT 2R
3.2 BEABELEMBIER TR

TE AR e ) [, 2004 4F 22 Bif B9 0 3R 32 2
hp i R BV A0 28 Eh ISR E MG, 2013 4F 5
T B BRp R i BB 2 ) BY D) B AR A R
B IR R R R RN R SRR 28
i1 2 H ) A AR, 5 0 X O A R R 2 0L il L AR
B FIBE S S /NI A S LU 0 BTt . X R IR Y 7 AR
FEAR KRR BE b2 BRI DR 23R aok 188 4 455 3 [m] 4 1 1) 45
H KV K TR i K 28 1 2 A 5 b 7= B 3 22
i, 1T B0 S SR U R T R B
FEATAAL TR IR, CH R R A, R T
X /N 2 A B s O, (/N AL £ S A DR B B
o | LRV 4 R /NELAR

R Al A= 3 >0 PR R 43 1 25 R I U A e VT
Ui M 2 5 Lol 5.3%0, B2 2017 4F B I K S8R
6. 1% {H AR F 1990— 2004 4 7b 355 9 K fiz ] 11
K S8 A B 10,9961 YT I 9 T £ 2 A ek 2 AT
Al 5 4 VT T Ui A B 5 B 0 0 R A 6 il B H R 1
BT B 2R A (U R R R AR A 4R
Th 33 300 i 1 £ 2 A8 ARV WA Y A AR
T2 Z e, SoE 2R . DLk a7 &
A B L0 001 e £ 2K T o BB ) A R AR E o FE S )
G2 T L I SN L N1 o9 P N S R T R ]
2017 4F 76 37 I 7K B0 A v £0 28 BE VR 9 2H R AIE 388
RWIAAY S AR R A AR £ 2 A M S
%, 5 DR IR A B Bm 0 — B0 R BRI B £
KR B R BN R E

KR B R AR H g s T
A ZET BEESEZBA 5 &MY R U X
SR SR BTG SO, FBE FEVWOKIRE
HOPEREE A 2 ) T AR R ROK B R’
FEH s BA Z= 35 K IR A, R BB 43 £ 28 25 i A TRUK
DX A Wl T B, — S IR I £ 28 DU 4k 2 A v K X
Wsh . e Abh, F B ZE T80 Margalef 3 & 5 502
TR LR RNAETYMEBEUREY
AR FH BB Margalefl $8 5 bl 25 50 1 B B9 1
R PR e 5 W R H B 2R A — B
3.3 BEFRBEYFOHETZN

KATVP WK SO BT 52 % IR BE R 42w B
R ZREET L A T R BT T K R



AW R

+ 635 -

111 2% Shannon-W einer % F£ P4 38 0l Pielou 2 5] [ 48
R T BAR K, HLZAR T R Be 2015 45 %/ %
FI 2017 4F fh o] A 25 2R 2020 — J5 TR T 28 4 A
Y DX S8 2 S, T 22 Y R U T N R 9 Bl A S
e Ol A 57 AR RV R Bt Rk
8 H 5 el Al 55 9 BE Y 3G ORI Y A OC OC
R, HWORW K TR, el 18 0 h Sk gk
VFR) SR H0T T [ A5 Ol £ SIS Y 3 A S, B A B
E I E R S A T T Sl S R O N | 2 R
L ALK KRILZ KRB MoK TR C F 8%
LB s 2Rty E T B TR ik, 0 F
IKIAEETG G SRR AR5 KBTS e AL B 425
Wi 01 2 BE YR, 3 X 7 U AR IS AT AR ) A5 2 T ) R
U5 % fe L R EE R a2 AR Ak AR
F T IE N g TR, 2 KR B Y S M 2Rk
B, RS P EOE ZFEME I REAR

MRMERAERRGE P E LR A T YRR
DRGSR R E B REE . I 1K S
R TTR U, sz LB 0 R IR B AR A R T 4
PZITBIL B RS RGN E . 1Ak, 2006—
2017 AE RV IR R B 22 45 IR 3R W, 2 PRIV B KL
RRRRAN S TRk N O RANE S /N TRIN € IS /S
KIS 3 R A 2 Tl T I RN R [ AL B R T
£ S 5 b AN B A, R AR S i 3 K Y £ 2
TR 2R T R o DTS SO VLT AT 2 b i) 38 25 A
A SRR AL B IR o AF 5 R T VI Y 43 A 5 [ Ak
T R T O Y BB G ORI DG B T
JRh R R B RS T B, DR AP S BT IR, 2 3 O R
HiE A BT IR AR hE e Wik, T
W M PR AP VT A S IR A B 5l VLV KA R
DL R AP RV AE S R G000 R B RN > in ok £ 2 E
RS ial

S % 3k

(1] mef, AL . T ILKE o d 48 K AR %
[J]. #2524z, 1993, 13(3): 223-234.
Gao A L, Zhou K Y. Notes on classical literatures and
contemporary researches on the finless porpoise (Neo-
phocaena phocaenoides) [J].
1993, 13(3): 223-254.

[2] Zhou X, Guang X, Sun D, et al. Population genomics

Acta Theriologica Sinca,

of finless porpoises reveal an incipient cetacean species

adapted to freshwater [J]. Nat Commun, 2018, 9(1):
1276.

[3] Wang D. Population status, threats and conservation of

the Yangtze finless porpoise [J]. Chinese Sci Bull,

2009, 54: 3473-3484.

K, XM . R IR B SARAT A [T].
B, 1993, 13(4): 260-270.

Zhang X F, Liu R J. The population of finless porpoise
in the middle and lower reaches of Yangtze River [J].
Acta Theriologica Sinica, 1993, 13(4): 260-270.

Huang J, Mei Z, Chen M, et al. Population survey
showing hope for population recovery of the critically en-
dangered Yangtze finless porpoise [J]. Biol Conserv,
2020, 241:108315.

B, SR, EwiE, B RUCTDIE N BRI RY A
L AT B 3t BUR B9 40 25 3R [T]. 84274, 2003, 49
(2): 163-170.

Wei Z, Zhang X F, Wang K X, er a/. Habitat use and
preliminary evaluation of the habitat status of the Yang-
tze finless porpoise (Neophocaena phocaenoides asiaeori-
entalis) in the Balijiang section of the Yangtze River,
China [J]. Acta Zool Sin, 2003, 49(2): 163-170.
THE, UL, ok, & K0 2 RILIKE 2
Xt A B g B A B0 e B (D). B 26 SR, 2005, 25(3):
302-306.

Yu D P, Wang J, Yang G, e/ a/. Primary analysis on
habitat selection of Yangtze finless porpoise in spring in
the section between Hukou and Digang [J]. Acta theriol
sin, 2005, 25(3): 302-306.

Zhao X J, Barlow J, Taylor B L, ez a/. Abundance and
conservation status of the Yangtze finless porpoise in the
Yangtze River, China [J]. Biol Conserv, 2008, 141
(12): 3006-3018.

PRIAGE , X, £T . AEIKAYE LI 579
(M]. Jbst: Bheg it 1997.

Chen P X, Liu RJ, Wang D. Biology of Baiji, and its
rearing and conservation [M].
1997.

WA K E AR B R E . RILAOEM
a2 BHA AL, 1976.

Fish Research Office of Hubei Institute of Aquatic Biolo~

Beijing: Science Press,

=

gy. Fishes of the Yangtze River [M]. Beijing: Science
Press, 1976.

R 55, ALDURR . VL IR R M b st b R Al
#t, 2006.

Ni Y, Wu H L. Fishes of Jiangsu Province [M]. Bei-
jing: China Agriculture Press, 2006.

Pinkas .. Food habits of albacore, bluefin tuna, and bo-
nito in California waters[J]. Fish Bull, 1971: 152.

Wi 52, 25Kk AR, BROBT 47 . w9 32 2 33 koK ekt 1
KU FZREERT ] AW Z 4R, 2007, 15(4): 373
-381.

Chen G B, L1 Y Z, Chen X J. Species diversity of fish-



636 - e R AR A AT S Y P K 2R TR

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

es in the coral reefs of South China Sea [J]. Biodivers
Sci, 2007, 15(4): 373-381.

Shannon C E, Weaver W. The mathematical theory of
communication: theory of communication [M]. Urbana:
University of Illinois Press, 1949.

Simpson E H. Measurement of diversity [J]. Nature,
1949, 163(4148): 688.

Margalef R. Information theory in ecology [J]. General
System, 1958, 3: 36-71.

Pielou E C. Ecological Diversity [M].
Wiley, 1975: 1-165.

RV, B4, 220k, % Ko meM] Bl k-
T RE 22 FOR H RREE, 2006.

Zhuang P, Wang Y H, Li S F, er al/. Fishes of the
Yangtze estuary [M]. Shanghai: Shanghai Scientific &.
Technical Publishers, 2006.

BARY, skfae, XIBL, AF . KL PV B AR 250 )
A Ay Z R AR AR [T]. R K244z, 2006, 33
(1): 76-80.

XuD P, Zhang M Y, Liu K, ez a/. Biodiversity varia-

tion of fishery community in Anqing section of the Yang-

New York:

tze River before and after the spring closed season [J]. J
Anhui Agric Univ, 2006, 33(1): 76-80.

FRIGER], T, LW, % RUCE BT 32 24
SRR 45 [T). AR5 224, 2016(7): 1832-1839.

Zhang X K, Yu D P, Wang H L., ez a/. Fish communi-
ty structure in main habitat of the finless porpoise, the
Anqing section of Yangtze River [J]. Acta Ecologica
Sinca, 2016(7): 1832-1839.

XU, 226, B 4 RYDL BRI R
SEHRAAE S Z REPEDR SR [0]. KA A= 45K, 2017, 38
(6): 64-71.

LiuM D, Li P F, Huang C, et a/. Spring community
structure and species diversity of fish in the Anqing sec-
tion of Yangtze River [J]. Journal of Hydroecology,
2017, 38(6): 64-71.

SR, RARY, XUEL, % RVCE PRI B i 4 [
Ykl Z REdE D B WFE T, 1A k24, 2006, 18(6): 670
-676.

Zhang M Y, Xu D P, Liu K, ez al. Ichthyologic survey
and primary studies on diversity of fishery species in An-
qing section of the Yangtze River [J]. J Lake Sci, 2006,
18(6): 670-676.

FAR-, B, WPHE, 5 RULZ PR K I8 f0 28 3
v AR S ZREPE D] AR AR SE AR, 2019, 40(7): 2417
2426.

Wang Y P, Kuang Z, Lin D Q, es a/. Community

structure and species diversity of fish around the Xin-

[24]

[25]

zhou shoal in the Anqing section of the Yangtze River,
China [J]. Acta Ecologica Sinica, 2019, 40(7): 2417 -
2426.

WRoCHT, BESCHR, s2 14, A5 . DR S £ 7 B K 3K 3
TR s Rk (], K AEAS #2555, 2009, 30(2): 130
-133.

Chen Y B, Miao W G, Peng Q D, et al. A summary
of hydrology and hydrodynamics conditions of four Chi-
nese carps’ spawning [J]. J Hydroecology, 2009, 30
(2): 130-133.

XUFCAR, TR, BRERE, 55 . KRG MmN alfhin
AR RTE DERE(T]. b g I P R 2 244l 2005, 14(1): 79
-83.

Liu Q G, ShenJ Z, Chen M K, e al. Advances of the
study on the miniaturization of natural economical fish re-
sources [J]. J Shanghai Fish Univ, 2005, 14(1): 79-83.
S I )| N S =6 I A < B TS S W R
IR 24 W) b 2 BE A8 3 (2001-2004 4F) [T, IR Bl 2
2005, 17(2): 169-175.

Shi W G, Liu K, Zhang M Y, et al. Changes of biodi-
versity of fishery species in the lower reaches of the
Yangtze River during the spring closed season [J]. J
Lake Sci, 2005, 17(2): 169-175.

PROCIR, Be=puk, X4, &5 Rl 5% I 42 ) F 4
BT KA AP R, 2002, 26(6): 685-690.

Chen D Q, Duan X B, Liu S P, ¢z al. On the dynamics
of fhishery resources of the Yangtze River and its man-
agement [J]. Acta Hydrobiologica Sinica, 2002, 26(6):
685-690.

PR, BEAK, R4, S KR BN P UTIT I IR
Hb 5 0 F A8 BIE AT (0], RO BB R S R A, 2004,
13(1): 65-71.

LuS, Lul, Lin SJ, e al. Impact of human activities
on lakes and wetlands along the Yangtze River in Anq-
ing, Anhui province [J]. Resour Environ Yangtza Ba-
sin, 2004, 13(1): 65-71.

Sala O E. Global biodiversity scenarios for the year
2100 [J]. Science, 2000, 287(5459): 1770-1774.
WREUEL, XIGENT, B2, &5 . AR 0 R T T AT 2L
WM [T]. AR, 2018, 38(3): 945-952.

Chen M M, Liu Z G, Huang J, ez al. Effects of artifi-
cial riverbanks on distribution of the Yangtze finless por-
poise in the Anging section of the Yangtze River main
stem [J]. Acta Ecologica Sinica, 2018, 38(3): 945-952.

O
(i SRATAL)



