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Abstract; Fish resources were investigated once a month from July 2017 to February 2021, and the customized gill nets,
shrimp cages and fishing hooks were used as the main operating tools, analysis methods such as Index of Relative
Importance (IRI), Abundance Biomass comparison Curve ( ABC) , similarity percentages analysis (SIMPER) , non metric
multi-dimensional scaling (NMDS) ecological network, temporal niche and null models were use to explore the impact of
the Datengxia Dam on the fish community in Xunjiang River, Guangxi Province. During the survey, a total of 77 fish
species were collected, belonging to 7 orders, 19 families and 63 genera. The Index of Relative Importance values of

Prychidio jordani, Squiliobarbus curiculus, Cyprinus carpio and Leiocassis crassilabris were between 850.59 and 2347.23,
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which meant that they were the dominant species in Xunjiang River. The results showed that a series of changes have taken
place in the fish community of Xunjiang River after the operation of this dam; (1) The similarity percentages analysis of
fish community showed that the similarity of fish community was more than 59.73% in each year, and these similarity were
lower with the time going by. Besides, the number of fish species has decreased from 69 to 51; (2) The disturbance of fish
community in Xunjiang River increased with time. Firstly, the results of fish Abundance Biomass comparison Curve showed
that the W value decreased from 0.052 to —0.004. Moreover, the number of ecological network nodes constructed based on
fish in Xunjiang River was decreasing, the structure tended to be simplified, and the stability was weakening; (3) The
results of temporal niche showed that competitions between fish species has intensified, and the species pairs with the
largest increase in temporal niche overlap were tilapia and Garra orientalis, Ptychidio jordani and Carassius auratus; (4)
The results of the null model constructed based on the time niche overlap index revealed that the construction of Xunjiang
River fish community depended on the environmental factors. After the dam impoundment, fish community has changed to a
random distribution development pattern dominated by competition. To sum up, the operation of Datengxia Dam had a great
impact on the fish community in the Xunjiang River, and it is urgent to take corresponding protective measures. This study
contributes to environmental protection and provides a theoretical basis for the follow-up work on the recovery of fish

resources of Xunjiang River and suggestions on the operation of the Datengxia Dam.

Key Words: the Datengxia Dam; Xunjiang River; ABC curve; ecological network ; temporal niche; null models
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Table 1 Details of catch in Xunjiang river in recent 4 years
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Year q B PR 7 # P 7 B %
Summer  Autumn Winter Sum Summer Autumn Winter Summer Autumn Winter
2017 33 41 21 53 12.03+£2.78 11.73+1.87 8.20+3.46 301174 301169 89+42
2018 38 24 35 55 8.85+2.27 9.59+1.76 9.89+0.62 326+127 131+28 162+7
2019 31 27 26 45 10.24£0.61 9.84+4.19 7.54+3.19 229+125 187+116 169+114
2020 23 22 17 34 8.89+2.46 11.01£2.46 10.78+0.98 105+74 120+17 202+25
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Fig.2 NMDS analysis for fish assemblages structure in Xunjiang

river in recent 4 years
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Fig.3 Fish species difference between different stations of Xunjiang river in recent 4 years
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Fig.4 Similarity clustering of fish communities in Xunjiang river
#1048 Prychidio jordani; 7% R 85 Squaliobarbus curriculus; 8 Cyprinus carpio ; MUBfE Leiocassis crassilabris; BE#E Mystus guttatus; 8% Cirrhinus
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Je Biti 5 FsF T 8 HE % T i)
3.3 BEKAESMZ AT
331 mEERY

S 5 MR Lt A 77 F Horh 2017 4F 53 B, 2018 45 55 F L2019 4F 45 #2020 4F 34 R, E
FHILH 2—4.4, TREYF (AU E A, EFRH>3.4) A 68 5 84 ( Cultrichthys erythropterus) % ( Silurus
asotus ) JRIKA B KW ( Leiocassis longirostris ) 55 P 5 L FIFE 1—20 FIFRSS, v (a9 Fh ( [R)BHAE A& &
S5WHEH 3<EFH<3.4) [P0 #EFi ( Pelteobagrus intermedius ) MU & 2265 ( Coilia grayii) 5 ¥ 5
JLHEITE 21—58 RUFRS, 47 2K i S 1 (Acrossocheilus hemispinus cinctus) . 22 ¥ I HL8Z ( Cirrhinus mrigala) | #%
( Cirrhinus molitorella ) %5 15515 [l 59—77 WM SEREIF (VBB , B R H<3) (K 3)
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Fig.5 Fish ABC curve of Xunjiang river
ABC . a2 A i L 28 Abundance biomass comparison curve
*x3 FIEXERR
Table 3 Trophic levels of fishes at Xujiang
i wRg | e e
R 2 o M X4 v
Serial L. Trophic Serial L Trophic
Species names Species names
numbers levels numbers levels
1 L14E A Cultrichthys erythropterus 4.4 40 KARAESR Sinibrama macrops 3.2
2 % Silurus asotus 4.4 41 B UE Pseudohemiculter dispar 3.2
3 RIKG . Cichlasoma managuense 4 42 TR UG Toxabramis houdemeri 3.2
4 KW Leiocassis longirostris 3.9 43 AW Xenocypris argentea 3.2
5 KRR Siniperca kneri 3.9 44 SR 1LI/INEE) Microphysogobio fukiensis 3.2
6 Tt Siniperca scherzeri 3.9 45 1) 301 e Spinibarbus deniculatus 3.2
7 SRARIESY Eleotris melanosoma 3.9 46 HARVPEK Botia robusta 3.2
8 YT Clarias gariepinus 3.8 47 Ve ik Misgurnus anguillicaudatus 3.2
9 X @31t Macropodus opercularis 3.8 48 KEFRIVEH Paramisgurnus dabryanus 3.2
10 T 5% Tinca tinca 3.7 49 JINEE B £ Micropercops swinhonis 3.2
11 AT Clarias fuscus 3.7 50 TF-BIWIUF £ Rhinogobius giurinus 3.2
12 L Mystus guttatus 3.7 51 AN Nicholsicypris normalis 3.1
13 PR3 YEBY Eleotris oxycephala 3.7 52 48 Rasborinus lineatus 3.1
14 H1t# Channa asiatica 3.7 53 LU Osteochilus salsburyt 3.1
15 P Channa maculate 3.7 54 il Cyprinus carpio 3.1
16 g i Pterocryptis cochinchinensis 3.5 55 04 Prychidio jordani 3.1
17 PEIT A5 SilurusgilbertiHora 3.5 56 F A Pseudorasbora parva 3.1
18 W Pelteobagrus fulvidraco 3.5 57 TCBERG Bk Schistura incerta 3
19 FLR it Pelteobagrus vachelli 3.5 58 FESCR K Schistura Jasciolata 3
20 L85 Leiocassis virgatus 3.5 59 2 Hemiculter leucisculus 2.8
21 v i) # g AT Pelteobagrus intermedius 3.4 60 i Hypophthalmichthys nobilis 2.8
22 M B Leiocassis crassilabris 3.4 61 KAEHE Barbus capito 2.8
23 L #8% Coilia grayii 3.4 62 KAk Mastacembelus armatus 2.8
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= ey = ey

numbers Species names levels numbers Species names levels
24 fi Elopichthys bambusa 3.3 63 iﬁfﬂiﬂ%ﬁemﬁpinus cincius 2.7
25 I~ 2585 Megalobrama hoffmanni 3.3 64 B A Onychostoma gerlachi 2.7
26 [Bli Hemibarbus medius 3.3 65 AR Rhodeus ocellatus 2.5
27 JE 4 Hemibarbus labeo 33 66 #ll Carassius auratus 2.5
28 R Squalidus argentatus 3.3 67 K80 Garra orientalis 2.5
29 I fi) Saurogobio dabryi 3.3 68 J 55 ENRSE Piaractus brachypomus 2.5
30 PUZB LA Discogobiotetrabarbatus 3.3 69 T O Hypostomus plecostomus 2.5
31 KBEHHK Leptobotia pellegrini 3.3 70 ZHINPLEE Cirrhinus mrigala 2.3
32 AEBERNVPEK Parabotia fasciata 33 71 R % Acheilognathus tonkinensis 2.2
33 rhAEAEBIK Cobitis sinensis 33 72 FEINUR Acheilognathus barbatulus 2.2
34 SHELR I Takifugu ocellatus 3.3 73 HiAf1 Crenopharyngodon idellus 2
35 FeAch 3.3 74 fi§ Parabramis pekinensis 2
36 41 Mylopharyngodon piceus 3.2 75 % Cirrhinus molitorella 2
37 IRHREE Squaliobarbus curriculus 3.2 76 i Hypophthalmichthys molitrix 2
38 MFRIRA Culter recurviceps 3.2 77 B AR sp Tilapia 2
39 BiAh. Pseudolaubuca sinensis 3.2

£ 2B IR BRI B 2883 1 (hitps . //www. fishbase.se/ )

3.3.2 ABMLFRME:

T A SRR 4 1K 6 TR 12017 4555 2018 4R R4 %5 B /K SF-AH S, 444 0.11,2019 4 W 45 %% Ji 1
TFEAL(0.09) ,2020 4 L% B WIS 0.13, FHBAERKERN 1, TS, ZRMNE h e
Y BRI /D, 2017—2019 4F 3=a>2, H. p>0.05, A2 W 4% F A7 A /D i AR T 04, S JOhn JE R 02 2% I 445 2%
14,2020 4F >3, EF A= 25 R 28 R EE AR AN AR AE SR 0T i, A TRTER 2% T LRI B SRR ECH 0,

R4 BIBEBEESMERE

Table 4 Ecological network characteristics of fish community in Xunjiang River

ugn EEE s AR K BAERH AR »
Year Network density( D) Average path length(APL) Clustering coefficient( C) Power exponent( o)

2017 0.11 1.00 0.11 2.41 0.59
2018 0.11 1.00 0.06 2.80 0.83
2019 0.09 1.00 0.06 2.81 0.70
2020 0.13 1.00 0.00 3.04 0.70

3.4 BRI E U BRI ] AR A
3.4.1 IR AR S TE R
AT IITR] 4 10t SR AR Y # RR h {3458 (IR1>500) , IRI 4351 2347.23 ,1317.83 ,1029.10 ,850.59;

Bkt sp( Tilapia ) BEHE (Mystus guttatus ) 55 7 Fh 2R WA IRD (B AE 104.47—451.23 Z [A]; iy | 76 R i
( Culter recurviceps) \KHREHK ( Siniperca kneri) 55 9 Fpea ey —efp . AR SCATHE TRI> 10 T a2, Kk &
JKHI T , 20 Fh 322 40 S 1A) A 25007 S8 FEAE 0.81—2.47 22 [0, 25 7K i sk 1) A= 2547 0k 9 ) S 8 2.47 ) ,A{K%j?
MR (2.46) , H 78 BY & BB £ ( Osteochilus salsburyi) (0.73) o & 7K J5 B[] A= 2540 e B ) & 4 11 £7(2.42) |, Hiy
el (3.35) , lRAEJEHE(0.81) o BKHIEUGZ N A AL (B,>2.00) BYA £ 1 i JRHREE B4 424 izlﬂﬁi
AR (1.00<Bi<2.00) EVJﬁEEEIFﬁI sp HREE B oAk, LAZRTT 35Sk 00 1 R 9 A £0. 208 AR 2507 58 5 78 5 5

BEOAE I 11 A SIS RS . KRR A & /K S5, Bt py AR A S A AR Shy rh AR 2 A s B el b AR S A
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Fig.6 Fish ecological network of Xujiang river form 2017 to 2020
TR RN LR 3

Tl g 7 A 2SN o R85 0 v 01 e 2R S LR AR g ) AR AS AR AR Ty B Sk 5 SUR 0l AR AR SRR R
ARSI (RS,
342 BHEAESMES

BB 1T 32 B A 2 ) A S E A A N FE 6 TR . L3045 EE AP A 380 X, I ] A A
HEME( Q, ) EEHR 0—0.92, Q, >0.6, RN EFEZ R A 83 X, fi MXF 4 21.84%; 0.6= Q, = 0.3 [
P 170 %, o5 BXTEUR) 44.74% ;0.3 > Q,, FIFXTA 127 X, b BXTEUAY 33.42% ; FLUEGE #Uf0 -1 2285 (sp8-
sp20) A A B B 5 (0.92) , FOR Z 8- (spl12—sp15) | [A] - 22685 ( sp9—sp20 ) TS 7514 0.91
0.90, ¥ BB KIS o M7 7K i Az A543 5 8 i e A RO 2 - 54 (sp3—sp10) , A7 0.85 ; HVR I o1 MR it K]
fifk (sp2—sp11) | [E - B £f (sp9—sp10) , FI8 0.82,3X = AFRIXTAEZ KT bR T 2% MR 65 - Bk AT by S 35 F B 4h
THHNA TR R (Y KGRI, BOKAT)S , B35 & MR BT TR, i 46 XTRE R 37 %F;0.6=(0,=0.3
FFPT A T BT, 76 XF_ETHh 94 X,
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x5 FEEHEXRIERMNEESMEETL

Table 5 IRI value and temporal niche width of major fishes

e i IRI s} [ A= 25457 9 B; Temporal niche width

Order numbers Species names 22K BT 2K G PN
spl Fr 2347.25 2.19 2.42 -0.23
sp2 % MR i 1317.83 2.46 2.14 0.32
sp3 i 1029.10 2.47 2.35 0.12
sp4 bil=3 850.59 2.23 2.31 -0.08
sp5 Bt sp 451.23 1.47 1.46 0.01
spb B fi 411.22 2.22 2.19 0.03
sp7 fi% 288.51 2.03 2.08 -0.05
sp8 PLIR B 232.64 2.37 2.07 0.3
sp9 i) i 128.38 2.29 2.21 0.08
spl0 FiAh 109.94 2.11 1.41 0.7
spll Rtk 104.47 1.87 2.20 -0.33
spl2 73 95.75 1.66 0.81 0.85
spl3 TR 75.14 1.99 2.14 -0.15
spl4 KR G5 35.05 1.79 1.91 -0.12
spl5 ) 31.59 1.01 1.41 -0.4
spl6 Rk 24.88 0.87 1.96 -1.09
spl7 LR 18.37 0.73 1.39 -0.66
spl8 AR 17.63 1.33 1.04 0.29
spl9 & 12.73 1.32 1.04 0.28
sp20 -+ 24 5% 12.08 1.73 1.59 0.14

FEE R B 7K AR B 8] A 2507 9 B0k 2 25K 1 AR 25 67 56 B 5 TR1 A FEZE M HE 4L Index of relative importance

3.5 FHILAREEM R SR

BETTR VLA SR ] A= 2507 F B A A i) F AR 45 2R (78 : 2017—2020 4, Pianka $5 50520 B (R 24 0 T A8
PLFIIME, R 4 4F ST A 2EREE A9 RO TIREE IR AR U8 5 £ . v R R R T
2, LWIZAE T AR BERL M AL T BAR RS . Pianka Hi5 ACRT BT IR FASE by UL 1 55 A UM 22 TR AT I 35 22
5 (p<0.05) , WARMIT LR A B AEREL Y 325, (H 2020 AEARUEMSON R 28 2.70 , SN 3 42
UTRAUEL, SR WG I 18] B4 RS , T T A R R 1) T 5 4 22 A BERIL 0 A3 2 JReAR Jmy , A S 3L ) S TR AT o
IR (R T) o

4 e

4.1 R E KRR A B o e 1k 15

YL B AR A W AN KA AR W 2R SR R sE M B R 2 — 1 KA 21 5 K BRI T 9T
T YE MO TN A K SR XA T B TR A T AR B, tetn RIE K S R RIR VL H 4k
X 5963.64 m’/s, IR 5709.63 m’/s 5 EXIKALH 24.87 m WEERFEAKHR 22.78 m, KINEK)G T
AT B W 2] ) £ SR 2t 5K TG 69 Rl S1 P MRl A BIr P I, X SR ABF e 45 AL, K
WX 21 5 7K AT, £ 28 ABC HH 8 n R AR R B A 13l 42 A2 BV i AN A T3, OF L4 22
KIETF N R dbiBs . Fe LR, nT RE At ] (%) St LA K N T 38 B 5 A0 A Ik Fofi 5 o P ot EL 2 78 T it L e
/NI E (Bl ) RO B X 2 B IR B A T — R BRI A ST R B R [R] B R it R 4 R 2
AR, W E RS/ NS R B v T s KRR 4155 /K5, 2019 41 ABC #hZk iR, AR i 2k 5 F
BE M ETIT 4R AR 22, I HL 31 2020 47, F ML TG 00, W HD &/NF 0, B B fa S5 22 28 ™ i T
P02 BeAh, A & B E K AT A S R RO RN H R R T E K, HE KGR LN LR
R F XWERY TIRLASEVR A TE B ARG B T — ks
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£7 ET Pianka EHHIREURNRESF

Table 7 Distribution of standardized effect scale base on Pianka index

Ay SEIE R (E p NSN3
Year Observe value Simulated value Standardized effect size
2017 0.31 0.24 0.001 9.43

2018 0.34 0.26 0.001 10.43

2019 0.35 0.28 0.001 9.23

2020 0.27 0.24 0.017 2.70

2017—2019 4F 57T #8125 T by 8 14 A 745 190 46 5 700 58 30 A IR O T R 200 A 1) TOA I3 B R R 4%, S R 251840
R, KRB AR Th T/ E0T 8, 3% M L5 A AL RN R BREAIL P T AL A S A S . ASBIFSE 25 3R 2 B, 2017 —
2019 4 28 S5 KA R4 B IRIB Y e 5, F 7 I 28 rh I SR T80T s BT IR/, 2% e A BE ML T A, S5 A ) T
{7 Ak, SRS ZR BT LA Ok Bl A ol ) AR 1, SR 6 R BOBAIG , i IR0 A 3K B 0177 | AR if 5 P SR R 5K
FFEERRAI , Fe IV A AP ] 6 RO BAR L, 25 52 2R AR, 2020 4F B 28 2544 it/ |, BEAT o>3, 2%
HRIE AR BT o, IF HLRE R EOH 0, X RES SR ML i1 ' . Dunne 25 7°Y 35 MRE R E Y
I i A B 2 IR R A3 A, 3 5 AR SR S 5 SRS

LA AR S N BB BRI O 1, RIS R G rh B 5L vT DLl A 38 8 ¢ R P AE A ] 5 FR 4y
f S AE ) AR T Y N B K MIE W T/ (1.3—3.7) P KB E K5, BiiE Al HER2 | a2k
FRBOB D 2% b 5 B AIG R0 45 5 3 Lol N 3, R BETR 45 0 B B2 SR B AR Ak i s i Y IR
TR AR 2 ) T Ui, HK SCIR G 2552 B R WA BLEERZ ), PREE PR - ) e AR 25 BRAF O [ 2R B 46 2R 1) i A 5 i
DI 21808 52 i 2 (0 S A TEVR G548, DI 5 | R A 2 X 45 (4 I 1
4.2 KW E KX 25 1 25 A0 52 )

AT ESEHEA T O W 55T F AR sp IR NP AE SN RO, Hofl B I ER 2R T A SR, )
FA L 5 B ) A= 25 B R/ N — e W IEAR G, AE A0 5 B 2 W X PR B 3 1o B A 1] 55 4 0 A1 91 [
PEAS A EELE bR | S FE (R , 12240 b X 9 Y5 ) AR FH AT 10 R ) e ) Kok 35 7K s 2R 8 Sk £ s ]
AP RE G N 2 0% T R R, e B AR J7 A5 S A0 0 0 78 5 1) BRI 3 7 B 5, T B % 24 T IR 38 1 B PRI
TR B8 5 Vg T 1) A A B B A T R R BT, R AR S RN AR R T AR S B AR T SRSkt S aUR fa i 7
A SRR kg i A 256 i 35 S £ IS P R () A 2SS T BE 3 0T BB T AE AR IR R 48 S BOE 5 ) p AR T
., BN AR SE N EREE A PR > K RS A R IR A A T X R A A R K, R
TR S | B 0 858 95 R A F) ] e e, RGP ek ) 4 e, B RE O N 2 Y AR e 5 R ) B B AR Ak
Olsson 25V 45 | Ahsle AR A BAG TR A A 807, AT v B A i sp I JR] A 2547 9 8 AT LAGA A oK & 2R A
b, U XA B35 N RE IR , IR AR LI BE LT MR R A B R AR )

Fis e A 2 A7 i 25 3 7 0 o % R R P A 1S ) (%) ARBL R B R S i R o D) 5 I R P A B ) 326 5
1 I e R al T oe 220 ANHIFSY S BRIk a] AR 25 B A AR Ak 32 B A v e s R b A R
T E 2R, B KATA ] A= 254 5 St e R - A (0.85) , FE B /K E S (E R, X & = IR K IR
B A ] IR AS T B, X S ARG A LB K 45.45% B A e S5 SRFE S BRI 4E R—3, eI
SEFp AT EERN R BKE RREH L 226 0 S0 EER TG R 0.92, “H Y Nk
028, 2R A AR B ve G, ] DLE KGR0 0 28 Fh ] 55 4 Ik, ABHEAEDS 4 Y O BRI 2 1) IR 85 A
FORHAMS RIS SO ESE, AN A i R A 250 51 S 50 05 B A -6l (&K 50.91) ARHR
fl A )k ( /KA 0.82) , HiEr Pk 1 25 S K, vl AW R B (H A S IR s o i, A TR 2 B &
ARSI B AN [, KRINEK G, 5 rE 77 PAEE 42 04 Fh X B () A 2540 55 S B it e R, ndill-mig o7 U8, 8U%
fh-r T PUE , T IR N R B s S SR o i N 2 s BAROK A BRI S T 8w T B S 5 AR
B2 ) R A )5 S AH RS T U AN B3 2K IR a2 1) R U /K X G B8 AT s 5 4 | T X R ) S
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AT R B EE K G F T EAAE S5 SRAEEEHR . Pratchett 5% fYRFFE WA, ZERb )52t B o, i Ha
F R 2L SR IR R & AR B A X, AL T 25 S A28 B A M Ak e AU e A5k
WD TE g
4.3 K7W EE KRt ST A LR 1 52 0

Stegen 45 VA A= WIRETE AL A T A3 SR 0 2 o i (IR P e | S e e bR ) AP BE LI R ( [R] J
PE i BRSO R ) o ASWIFFEEE T 1) A 25 T B R B M Y R BRI 2017—2020 441
SRR BRI TR N R AR B g o SR AT, W ARBENL A B 7 B RS S5, AL TR TR A R Y S B e
AR, AR AN BRI ZEA BRI BRSO AR b 23l o A A 43 LA ] 5E G LN S 4 HE SR
I 385 RS 23 ek AR BT IR LTI 2020 A5 EE Y TR R S ROEE SR R b AR RUBE R 2 2,70, S
(E SR MADUE , Z ARG I TR A HERS | T s i v 1) T 5o 4 32 S RO BERIL oA A A Jey A7 8 M 1) 5 ot
PEA BRI BEAT AN TR AR 03 4 R R 28 NMDS 2347 ¢ B3 7K 5 2% SR il £ 208 22 S W ARl S Hpa — WL
WU $8 2 AR BT 52 (45 W) R RE G T 18] A HERS 0 A AR A8k , PRI ARUE I W ep 18] F9 A A T AT RE 27845 S I
T ARBFTER I, REWAR AL %K RIS Joy IE e P A AR AR AL, B H RDE AL TR BENL A 1
(0 BAR Sy , (R B 2 W0k 18 ph 5 4 3 S IO BEAIL M AR AR Jm K R A 3

5 #ig

KRR LA R8> LA ABC 248 /R fa VR 7E &K 5 T iR &2 2™ T4, O
B P ] B RS 2 ) A4 -0 I ™ B 5 5 G R A0 28 A A W 2% S R PR ARG, e A BEL I Ak, 8 o0 #1226
R A ) A 250 R B L T, SR LB 40 ST (4 o ] 3 S I it 5 19 VLA 2 g o AR B i 8 o 2 AR TR AR FEAIL 2>
A (450 B Joj [0 5 4 2 T RO BERIL O A A A SR e A o DRI, R /K 8 8 XA VAR R i SR I T 52
Wil , T S AT BRI S B S AR B WA A /e JE AT 7K 3 A v (7 b it it K E B <5 D B A [R] e, -t et
DRIFIR IR AR 2R 2l | 7 0 2 SEARIYIHEA T A AR e AN e ik f 2 B, b, DR i 0 380 19 1908 AR5 — 5
AR , LAGEIF ~) 1 0 b A 71T 4% |

£ 3L Hf ( References) :

(1] Whorsd, 25806, B, 280K, i, 2, IRA. oKD 2 RN R HT I 5k, A 382841, 2017, 37(15) ; 5228-5237.

[ 2] Schmolcke U, Ritchie K. A new method in palaeoecology : fish community structure indicates environmental changes. International Journal of Earth
Sciences, 2010, 99(8) : 1763-1772.

[3] =R, KRGS, B4, TAR, @il LBRGEERE N LRI BT sRiR. A, 2006, 17(11) : 2196-2202.

[ 4] Piet GJ, Jennings S. Response of potential fish community indicators to fishing. ICES Journal of Marine Science, 2005, 62(2) : 214-225.

(5] JHATH, v, Tk, JR®E, XIE, SKEW, Jr0eR. BREE S BRE XTI AR 48 I i S pE DO IR A 17 DO Bl 43 A0 (s ). K™ 2441, 2020,
44(6) : 924-935.

[ 6] fafkfipe. vhEVCHGH GF(Trichiuridae ) # WANZS 4040 FPHESSH S EFRAEBVIFE[D]. BT £36KE, 2019,

[ 7] R AR IRt M RIEIE [ D], Jbat, hEUKFIK i BHERF 5T, 2015.

[ 8] Cyrus D P, Blaber S J M. Turbidity and salinity in a tropical northern Australian Estuary and their influence on fish distribution. Estuarine, Coastal
and Shelf Science, 1992, 35(6) . 545-563.

(9] b, A=y, XM, K&, KITEIR - ARKEE, PRI, FOME. 788 A B0 + i (S eV 25 1 SO SRR I IS0 R AR
&, 2017, 36(12) ; 3558-3563.

[10] XL, ek, FEREL, Z2kdar, MIKTE, R, BRI, BRIRSS, MOMRE, R4, sk, SRING. AR W) (0 S REVE S5 A Rk S
LGN TR, LA, 2021, 41(2) : 769-780.

[11] gy, BUEF, BREIME, Z5FF, BG%, W, £50, HES. JET GAM MRIT A M3 BEm 28 /34 B E 3R . K722 4k, 2020, 44

(6) : 936-946.
[12]  soBse, Siik, 2R, REfE, OBR, R, SR 2010 4R F KT O ABEHE 2 A RAE. P EDK R, 2011, 18(5)
1141-1151.

http ; //www.ecologica.cn



17 34 TER W IN KR AR TR 15 7155

[13]
[14]

[15]

[16]
[17]

[18]
[19]

[20]
[21]
[22]

[23]

[24]
[25]
[26]

[27]
[28]
[29]

[30]
[31]

[32]
[33]
[34]

[35]

[36]
[37]
[38]

[39]
[40]
[41]
[42]
[43]
[44]

[45]
[46]
[47]
[48]

B, WARME, MHEA, SR, R NS R ILAR IR IR A S SRR R hEK RN 2014, 21(4) ¢ 810-821.
Jennings S, Warr K J, Mackinson S. Use of size-based production and stable isotope analyses to predict trophic transfer efficiencies and predator-
prey body mass ratios in food webs. Marine Ecology Progress Series, 2002, 240 11-20.

Power M, Attrill M J, Thomas R M. Environmental factors and interactions affecting the temporal abundance of juvenile flatfish in the Thames
Estuary. Journal of Sea Research, 2000, 43(2) ; 135-149.

S, BFEME, BFR, FRA. KO R HAR Ol A= W R S RE. RS2k, 2009, 29(9) : 4761-4772.

Chapin Il F S, Zavaleta E S, Eviner V T, Naylor R L, Vitousek P M, Reynolds H L, Hooper D U, Lavorel S, Sala O E, Hobbie S E, Mack M
C, Diaz S. Consequences of changing biodiversity. Nature, 2000, 405(6783) ; 234-242.

RAAE, X R, PR, ZWoKPEB KRR IT N AR SIS, KITHBEE 53058, 2004, 13(2) : 119-123.

AR, R, BROCDST, 2R, REFIE, WEUT, SRR RWIAKAAK IR TE 4 2 AR R I K R KRR 2011, 22(6) ;
844-850.

XUMNGR , FEARIOL, £, EEM]. G A 7K PR B — F BRI = AR . R ITTRBRFE I 5 258, 2009, 18(4) : 384-396.
BESCIE, RRLTIE, ZE35 58, AR, KR T ARSI A2 A5 —— US| = ek RIAR AL Ry 9. A= 252448, 2018, 38(5) : 1750-1757.
REW, B, AR, RME, A, XN, fERMA. NSRBI : ThARETE R YIIR & A/ NI A AR . IR REE, 2017,
24(3): 425-431.

Zhang H, Wei Q W, Du H, Li L X. Present status and risk for extinction of the Dabry’s sturgeon (Acipenser dabryanus) in the Yangtze River
watershed : a concern for intensified rehabilitation needs. Journal of Applied Ichthyology, 2011, 27(2) : 181-185.

ZEf, SRARAS, B ARE, BRI, W, WRAR. DOK TR A S PR R AT, KITHAR LS, 2019, 3(4) : 75-82.

W, s, 11, BT, B/NMA. ARG KT S VLR i SR 00 28 B AR B fb. KRS EAE, 2019, 40(6) ; 8-15.
Rowell K, Flessa K W, Dettman D L., Roman M J, Gerber L R, Findley L T. Diverting the Colorado River leads to a dramatic life history shift in
an endangered marine fish. Biological Conservation, 2008, 141(4) . 1138-1148.

BUNIE, JERE€, MW, REK, BT, REM. )RR B K BRI, LI R4, 2005, 25(3) ; 34-39.
BRIGES | Z=si WO SR AR A 0 P 3 D75 e oA, AL TR @R, 2020, 46(9) : 169-171.

SRRk, BOREH, 2P0, XUELH, ZEHE, FERK, i, RPAL. T AR A IR B AT, B 5K TR, 2020, 16(1)
42-52.

Warwick R M. A new method for detecting pollution effects on marine macrobenthic communities.Marine Biology, 1986, 92(4) ; 557-562.
Bianchi G, Hamukuaya H, Alvheim O. On the dynamics of demersal fish assemblages off Namibia in the 1990s. South African Journal of Marine
Science, 2001, 23(1) : 419-428.

Ak, LIS Y LA AT AR T SRS IR0, i (K™ B, 2008, 15(1) @ 136-144.

I, )R, EITR, EEE. 20152018 FBRVT LR IR A5 BOREE ME. KA, 2020, 44(11) ¢ 1841-1850.
Dorogovtsev S N, Mendes ] F, Samukhin A N. Size-dependent degree distribution of a scale-free growing network. Physical Review E, Statistical ,
Nonlinear, and Soft Matter Physics, 2001, 63(6 Pt 1) 062101.

Sheather S J, Jones M C. A reliable data-based bandwidth selection method for kernel density estimation. Journal of the Royal Statistical Society :
Series B: Methodological, 1991, 53(3) : 683-690.

Newman M E J. The structure and function of complex networks. SIAM Review, 2003, 45(2) : 167-256.

Holland P W, Leinhardt S. Transitivity in structural models of small groups. Comparative Group Studies, 1971, 2(2) . 107-124.

Dunne J A, Williams R J, Martinez N D. Food-web structure and network theory: the role of connectance and size. Proceedings of the National
Academy of Sciences of the United States of America, 2002, 99(20) : 12917-12922.

Newman M. Power laws, Pareto distributions and Zipf's law. Contemporary Physics, 2005, 46(5) : 323-351.

Wickham H. ggplot2. Springer International Publishing, 2016.

Pinkas L. Food habits of albacore, bluefin tuna and bonito in California waters. Fish Bull, 1971, 152. 1-105.

Shannon E E, Weaver W. The mathematical theory of communication. Urbana, Chicago, London: University Illinois Press, 1963.

Pianka E R. The structure of lizard communities. Annual Review of Ecology and Systematics, 1973, 4. 53-74.

Wathne J A, Haug T, Lydersen C. Prey preference and niche overlap of ringed seals Phoca hispida and harp seals P. groenlandica in the Barents
Sea. Marine Ecology Progress Series, 2000, 194, 233-239.

With K A, Gotelli N J, Graves G R. Null models in ecology. Ecology, 1997, 78(8) ; 2642.

Lytle D A, Poff N L. Adaptation to natural flow regimes. Trends in Ecology & Evolution, 2004, 19(2) : 94-100.

PRI, MK, skitbse, 2B, ARSOR. He TSR 2 AR PR bR 00 TR SR I EA L PERE 24T TR W TH I iR, 2019(2) : 70-80.
S, AU, BRI, o T 2 ) s RIS SR AR M KRR JBBRBIESE , 2015, 34(4) : 711-728.

http ; //www.ecologica.cn



7156 JAE = 43 4

[49]

[50]

[51]
[52]

[53]
[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]
[63]

Marina T I, Salinas V, Cordone G, Campana G, Moreira E, Deregibus D, Torre L, Sahade R, Tatian M, Barrera Oro E, de Troch M, Doyle S,
Quartino M L, Saravia L. A, Momo F R. The Food Web of Potter Cove (Antarctica) ; complexity, structure and function. Estuarine, Coastal and
Shelf Science, 2018, 200, 141-151.

Coll M, Lotze H K, Romanuk T N. Structural degradation in Mediterranean Sea food webs: testing ecological hypotheses using stochastic and mass-
balance modelling. Ecosystems, 2008, 11(6) : 939-960.

FEWE, KRN, FETRIE, AR, PAILSE SRS, JUERTE SRS AR R MO S B TR OC R, IR AR, 2010, 34(10) ; 1579-1586.
Soberon J, Peterson A T. Interpretation of models of fundamental ecological niches and species’ distributional areas. Biodiversity Informatics, 2005,
2. 1-10.

EW, BRORER, BREL, XURE. AT G T A A R i B AR IR PERT Y. FRERL2A24R, 2017, 37(6) : 2379-2386.

Olsson K, Stenroth P, Nystrom P, Granéli W. Invasions and niche width: does niche width of an introduced crayfish differ from a native crayfish?
Freshwater Biology, 2009, 54(8) : 1731-1740.

TRTE, Vo, Jnt 4R i X B SS A A 25 A i TR A 257 ST oh A A 2 Rkl s, 2003, 14(1) : 30-32.

FAEWD, FRIPCHR, BhoCHE). g AR R 4 B I N LS E TR A S AL RN EOC R, AR, 1996, 16(1) : 71-76.

Gaymer C F, Himmelman J H, Johnson L E. Effect of intra- and interspecific interactions on the feeding behavior of two subtidal sea stars. Marine
Ecology Progress Series, 2002, 232. 149-162.

HAE, MRoehe, 30K, sKI3CH, AEY], ETAR, BHhd. LSS RS 5k
i, 2014, 34(13): 3635-3649.

TR S A ) AR AL B . A3

Pratchett M S, Berumen M L. Interspecific variation in distributions and diets of coral reef butterflyfishes ( Teleostei; Chaetodontidae). Journal of
Fish Biology, 2008, 73(7) : 1730-1747.

Stegen J C, Lin X J, Fredrickson J K, Chen X Y, Kennedy D W, Murray C J, Rockhold M L, Konopka A. Quantifying community assembly
processes and identifying features that impose them. The ISME Journal, 2013, 7(11) ; 2069-2079.

e, XIET, WESR, MR, s, BRI P e A A BE. B 2R, 2009, 17(6) @ 579-593.

SOBESE, WHTR, Lok WS MRS WAL —— LRI S 6. R ERRE, 2016, 23(1) @ 169-176.

Zhang C, Fujiwara M, Pawluk M, Liu HZ, Cao W X, Gao X. Changes in taxonomic and functional diversity of fish communities after catastrophic

habitat alteration caused by construction of Three Gorges Dam. Ecology and Evolution, 2020, 10(12) ; 5829-5839.

http ; //www.ecologica.cn



