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Distribution characteristics and ecological types changes in fish communities

under hydropower development from Xiluodu to Xiangjiaba reach
LI Ting"?, TANG Lei', WANG Li', AN Lei', WANG Jun', MO Kangle" ", CHEN Qiuwen'
1 Nanjing Hydraulic Research Institute, Nanjing 210029, China

2 College of Water Conservancy and Hydropower, Sichuan University, Chengdu 610065, China

Abstract: Natural rivers are divided into the riverine and lacustrine zones owing to the construction of cascade reservoirs.
However, changes in habitat conditions have significant effects on the spatial distribution of fish and changes in ecological
types. Changes in fish species composition, dominant species, community diversity and variation in fish ecological types
between riverine and lacustrine zones were used to evaluate the effects of fish habitat. Data were obtained from the fishery
survey in May 2018 and previous literature. The results showed that the number of fish species decreased and the rate of
decrease slowed, whereas the proportion of big fish species increased after the construction of cascade reservoirs. The
dominant species were constantly changing under the influence of habitat changes, and the ecological types of fish in the
riverine and lacustrine zones were different. The species that inhabit the slow-flow zone, the middle and lower layers of
water flow, and require initial spawning water temperature higher than 18°C were the dominant ecological types. Finally, the
study showed that because of fish autecology, there were distinct patterns in fish spatial distribution and community structure

characteristics affected by the operation of high dam reservoirs. The riverine and lacustrine zones caused by the
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hydrodynamic variation of cascade reservoir construction were the internal driving force for the changes in fish community

ecological types.

Key Words: cascade reservoirs; fish community; ecological types; riverine zone; lacustrine zone; distribution

characteristics
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1 #BRE55H

2.1 fZERRAN AL

2018 4F 5 JJRIKPEI T HoR A2 31 Fh (3R 2) , 20 JE T 6 H 8 B 28 J& , HrP#RL( Cyprinid) 15 2
FLH WL 8P} (Bagridae) SANVF}( Cultrinae) , 2ERER Z R T 1% IR 15 Bl 1 4 ALY T
G5 1 ( Pelteobagrus vachelli) 8530 ( Pseudolaubuca engraulis) JGE 8550 ( Pelteobaggrus nitidus) |5 1]
%ﬁ@( Coreius guichenoti) ; Hop VbR 23t 4 Fp s f0 45 3K G (Acipenser dabryanus) | 5] 171 4] 1 ( Coreius
guichenoti) SEEEBKEE ( Gobioboti Tchang) ALV ( Sinibotia superciliaris) , 2008—2011 o &= A N T TR |
23 9 Fl, 4145 X BE R VD 8k ( Parabotia bimaculata Chen ) | 1< 1 8k ( Leptobotia elongata ) | A 17 i £f1 ( Coreius
guichenoti) K EEW) ] ( Rhinogobio ventralis) . 5 BEBKfE ( Xenophysogobio boulengeri) . %8 751 54 i§ £f1 ( Schizothorax
wangchiachii ) | 5% 1 24 I8 i1 ( Schizothorax prenanti) | £ %2 %4 B 1 ( Schizothorax dolichonema ) . W1 1€ 4> V> ik

( Jinshaia sinensis) o

R2 RBENTAERERY

Table 2 Fishing composition of riverine zone of Xiluodu dam

F*5 Order number T2 Species T Fb Weight ratio/ % BB 5 F Quantity ratio/ %
1 KR Acipenser dabryanus 2.79 0.43
2 FLEREE UL Pelteobagrus vachelli 4.49 38.20
3 ST Pseudolaubuca engraulis 2.14 15.02
4 FeHEF A Pelteobaggrus nitidus 1.51 11.16
5 F 4 £ Coreius guichenoti 18.93 6.87
6 A Pelteobagrus fulvidraco 1.17 3.00
7 7 Silurus meridionalis 16.68 2.58
8 i Coreius heterodon 9.84 2.15
9 #& Hemiculter leucisculus 0.56 2.15

10 K W)fe Leiocassis longirostris 8.99 1.29
11 FAMESA Culter alburnus Basilewsky 18.05 1.29
12 4 Cyprinus carpio 0.23 1.29
13 85 Aristichthys nobilis 0.14 1.29
14 il Crenopharyngodon idellus 0.86 1.29
15 5 Silurus asotus linnaeus 2.86 0.86
16 fi Hypophthalmichthys molitrix 5.47 0.86
17 A () il i Spinibarbus sinensts 3.33 0.86
18 BRI B BKEE Gobiobotia abbreviata 0.07 0.86
19 WA Saurogobio dabryi 0.11 0.86
20 Al Pseudorasbora parva 0.07 0.86
21 TEHERE Zacco platypus 0.17 0.86
22 (8] T 5 Hyporhamphus intermedius 0.06 0.86
23 148 Carassius auratus 0.25 0.86
24 I WA £ Rhinogobius cliffordpopei 0.02 0.86
25 fié%éf Hemiculterella sauvagei 0.18 0.86
26 L5 144 Opsariichthys bidens 0.08 0.86
27 FRAEV K Botia superciliaris 0.04 0.43
28 UK Xenophysogobio boulengeri 0.03 0.43
29 SRIK 1 Semilabeo prochilus 0.86 0.43
30 ARSIk Glyptothorax fukiensis 0.03 0.43
31 dn— — —

“—" FORRGEHE SN I )
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Fig.2 Variation of fish species number

2.2 RFEKRIE AT

XFHE 2011 4F 2015 45 2018 AEaARY) , He IO SRAE I [R] B A= W 6 o5 L RAMARI S Lo HEZA T 4 1y 28 4y
Pk PER B AR E A g 20, 25 R A 3 s, 4 PRSI Ah A ) i AR B0 HE 335 3 609% LA L A3
RO R, 3 WORAEE Won , A 5 AR R 0 R R FR €6 ( Coreius guichenoti) (8 (Aristichthys nobilis)
FHMESA ( Culter alburnus Basilewsky ) 55 K H A0 2 FNEE 50 & ( Pelteobagrus ) S5 /RIS  ANMKREL Y Hedw = 10
P £ ( Coreius guichenoti) 5111 ( Ctenopharyngodon idellus ) %5 K H 401 2 Jo g fif) # 46 f0 5 /NI 2 0 Horr
14 £f1.( Coreius guichenoti) 32 1% X [] (R PRl T AN ARBI S HEHRR SRR A, 1 A 0 o RS T
2018 4 5 H I AHBL 2R 04[5 1 i £ ( Coreius guichenoti) YW 8 7E 0.4 kg VA I, 2 2—3 ik iy fa K&

ARAXFER D | it #31 J 2R o IR i A 7 L)

AT ZE R (2011 4R ) KARTTAHEE: R 5 (2015 48 ) WIAH B 5 PUAFE (2018 4R ) Y] A B 18 1o 2R e VK 45 44
PEAFARAAE 204, e 3, 25 W, S I 1 R SR T A B 5 BRAE I AR BOAR LM B v o 57.18% , 3¢ K JZE i
I AT A B 2 5 R AT BB R 45 3 v PR AR L A R R SR T A B 5 e TR S T B ) 1 R B AR AL Sk

48.13% R W HR PRI T AR (AR A2 0] £ SR R S AT R BRSO A I R U 2 1) 0 X BE N LA

®3 TREREEEXEERSHEMELILR

Table 3 Comparison of fish diversity in different spatiotemporal

Shannon-Wiener Margalef
FEIRZE ke ] ZHETEEL F R R A
Fishing in different spatiotemporal Shannon-Wiener Margalef

diversity index richness index

Y B

Species richness

Pielou’s YJ5] JEHE 4L

Pielou’s uniformity index

2011 4 #H B¢ Riverine zone in 2011 2.44 6.13
2015 4F-WiHIEL Lacustrine zone in 2015 2.45 —
2018 4] #H B¢ Riverine zone in 2018 2.33 5.50

54 0.61
35 0.69
31 0.68
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Fig.3 Ratio of biomass and individual number of dominant fish species in different spatiotemporal

T ARE 5 A BEAR IR SRAR , AR 44.15% , 3R B /K PR U 0208 28 o I 338 B AR B, T 9 20540 0 THD T ) A
SRR, SR, R AN 22 S R K & X Bt AR 1 5 FEFR B JC Wl 2 22 5%, (H 2018 4F 4= 5 BEFR 4K
GIEZ 2 EiEg Ve 3/
2.3 SRR AR RO R AL

WA T A i B KT A RS e TR 7 B S Y K DA AR K TR R A 18 AN AR SR Rk
ST AR (R 1) DI R A SRR N, A R R, BA B L R AR R
A (ARBOM APy [R5 L) SR B R A /AP B A JE A R A AL A B | K B ) IR KR T
18°C (Bl 4) , H P OIta/KIR N 18°C LA B Ry fZS A Uit 7 U RS e 3k 96% LA 1, BNZ X IR LA
1 e £ S ARARN o i Sl b/ = e W Gk ) R S A D -6 R A ¢ Pelteobagrus ) N F= 853441 ( Pseudolaubuca
engraulis) S /N 2R . B0 ZH YRR R EA Y SO, B LLR DR 2 ( Coreius guichenoti) |
Hil 4. ( Coreius heterodon) KWIifs ( Leiocassis longirostris) JBWE A ( Culter alburnus Basilewsky ) 55 K 421 25 Ay i
Ffee , MBI MR B AR,

FET AR R DAY 5 LG A R AR R R BE R(3R 4) o SRR ARRIAER
APratasE SR TS N gE R AR TS K 2 R BRI AR K IR 18°C LA b i AR AR At A= A5 2R Y
SZIKPEIBA TR YA EAER AR, S HAR B LB T AH S AR |, AR S A A T B W A8k
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BT 18°CHF #2750 Start spawning above 18°C | ESE T S 7
KT 18°CIFHA 7= Bl Start spawning belova 18°C = 34 R
FEREAEDN Adhesive cgg NI 3 XX AMAB L b
PR/ YUtk BY Microviscous/Sunken eggs Iy
FEERIE B Drifting eggs R oo OSSOSO 'oxorrorororoa 82
2 - SN g! Sefjent'f‘ry OB Aoroxoor SOOI
KA o T
& T Cravelohn e 70
3 WHRA /B4 Gravel/pebble o AT T8
o Yeri /8 Blockstone/rock [N . 19
;Téj L Upper levels Iy 27
ﬁ HURJE Lower lovels R 5 63
Ji&)Z Benthic | B
#4x Phytophagous 11
B Omni'vorous »YQYQYQYQYQYQYQYoYoYo‘YoYoYoYoYoYoYoYoYoYoYoYoYoYoYoYoYoYoY 81
g};‘;ﬁzcl‘zz;?:;;: bz:j:j:j:j:j:i'o'o'o'o'o'o'o'o'o'o'o'o'o'o'o" 68
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B4 2018 FEBEAERBLETEKR
Fig.4 Fish ecological composition of the Xiluodu riverine zone in 2018
x4 BEFHENRERE
Table 4 Ecological or life history requirements of fish community
AWy LR R R
U S S The ratio of biomass environmental demand
Ecological types - -
2011 4FAHEL % 2015 AFIH B % 2018 4F M AHEL %
LW A 30.9 6.5 38.7
Velocity preference SR 69.1 93.5 61.3
BT HE 4.7 7.7 46.9
Feedings preference HE 94.6 39.2 52.3
ENEY 0.7 53.1 0.9
VISPNILESE JE)= 31.9 11.4 35.6
Water depth preference LRI 58.7 61.0 37.8
bz 9.5 27.6 26.5
B T i 7 Pt/ HA 10.3 11.3 18.6
Bottom material preference WA/ B 85.6 23.3 70.2
JEE R/ K 4.4 65.4 11.2
R e 27.4 88.9 36.6
Migration characteristics E JE M 72.6 1.1 63.4
=] PR B B 32.7 85.9 40.9
Spawning type okt UL BR 5.2 0.5 18.3
i e 61.8 13.5 40.8
7 BRI R KR fiXF 18°C Below 18°C 3.0 0.5 3.8
Initial water temperature for spawning 5T 18°C Above 18°C 97.0 99.5 96.2

A SR N A Y 5 22 S AN 5, 2015 AR ARSI 22 3 B KT HAAR . /KRB AT 3 4F )5 (2015
) BTLIHIA B T (2011 4F) I AR B EE , 508K/ 90 4 £ S I S i/, T35 JEG D/ 7K £ 38
SE it B A D T A0 SR 5 7 S £ B AR S i, TG M B £ 2 K B AT 5 4R S (2018
AR BRSNS YA B K B BRI (2011 4F ) JEURTRTAH BOAH LU, % B Pk f0 i/ i Py B PR 28, oh T 2
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* 201 143 HA L
B 201543 EE

SR
(-61% -9%)

il b
(62% 9%)

HE
(53% 0%)

JEE
(-20% 4%)

A 20184EHEB

JRIB/AREE
(61% 7%)

HFE
(2% -21%)

DIEE  gog LR
(fsz% -15%) 2&4? ?f‘; (18% 17%)

B 5 HESLBAMLEGHTL
Fig.5 Variation of composition proportion of ecological types
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prochilus) A7 &Mk ( Euchiloglanis kishinowyei Kimura) 2510 7K FEAG 33 Jm 12 9% U 22 1) 58 300X Ji) 471 28 Fh 25 0
A B LA PR - (1) 1) 43 DX 5 Y A 85 2 A AR Ak, KPR T 4 2 0.2 22 O I AR AR B A £
28 ATAH Bt ) AH B -5 B0 ME B A S B, DR abg - 3t 2R D B g 5 (2) TTAH B B X £ 28
03 B T e e B ) SR A A5 2 R A T TT R B i K 28 1 L i 5 25070 £ IS e e AN A2 2 T
Uip I £ A (g PR O ek /5 [ ek, VB M £ B0 PRI i B R | BTG T LA MR, S5 2 R B T it e = T
TPEII SR A AR EAHRE IR W, i TOK R AT N T, Aok 2R R S BOA A i m, il 4n, g
Capivara /KR IE1THIAG 36028 57 Fh 3247 20 4FJ5 L8 25b 27 Fh (RGBT AMDRM25 11 F s DU AT
SRK R B K PR X [RIK R AT 37 4R B bk a2 22 A0 Aol fa 2838 0 322ty L3R PR RIS BE 0
BB BRI 2 0 ZINIX ), KR A0 28 5 /N £ 22 AR TR AR 25 1) B 3 %ot A B A8 Ak 1 335
BE ISR A, B ( Ctenopharyngodon idellus ) g ( Ctenopharyngodon idellus ) \@%(Aristichthys nobilis) SRR R
N TG FE O Y e B4 i, e OO S & LU A B R A T ARG A B 0 IS 20 Al A 7 7 22
S, K IIUE S VA6 Tl AR B f 2 [] BRAF TR AR B IR AR | DR I Tl AR B # S Fh SO X A 1 | 78 — WK R AE AR B
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3.2 AR B AN f 2 A AR R I S

TR BT VPR B SRR KA A W A TR AR A () o A 22 S 22 RN R R A S R
ARV, SV B Tl AH AR AR S | 0 o s e A i e 1 A5 A S 2R AR iR o 3 . BRIK /K R AE 2t
Jo ) R PEVE Y W i 2 | HLUR VOB A0 Ak LA RS I A A o B S5 U U e A XIS R 1T VR
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5t 22 W3tV B Ve v b URRURI AR TR A OB A RS DB | RIS s 8 BEK O 2% (AR G 4 0%, S IRV 28 35 I ik
B4 £f1 ( Coreius heterodon ) %1 8] 14 61 ( Coreius guichenoti ) 41 i J 2% 61 B4 95 Fi £ )& ( Pelteobagrus ) ¥t T
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Bt Bas (Bl AN 2, A5 TR T R )2 N B D O A S RS 45 B 88T ( Gobiobotia abbreviate) | i K V0 ik ( Botia
reevesae) Bk ( Leptobotia elongate) \55/INY 4 25 46 25 56 v BE 1K T Rg 7 K H il ( Silurus meridionalis ) (1< W)
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