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Fig. 1 Locations of sampling sites of the fish resource survey
in the Longyangxia Reservoir
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Tab.1 Historical variation of species composition and ecological types of fishesin the L ongyangxia Reservoir

A ] survey period

YiFh species A 252891 ecological type
1981™" 2005—2007® 2023
#7 H Cypriniformes

#Al Cobitidae

TEMIEFL Cobitinae
1. RSk Misgurnus anguillicaudatus ¥ D:O:S.LE:AHY

ZBKIEAL Nemacheilinae
2. JUBSEJRBK Triplophysa siluroides + + + D:C:S.LE:A:HY
3. WA IR Triplophysa pappenheimi + D:C:M:LO:A:HY
4. PURE R =5 SRk Triplophysa pseudoscleroptera + + D;O;S;,LO;AHY
5. Wil R, Triplophysa scleroptera + + + D:O:S,.LE:A:HY
6. WIKEJEEK Triplophysa stoliczkae + D:C:S;.LO:AHY
7. RI5E R Triplophysa orientails + D:O;S,LO;A:HY

##A} Cyprinidae
B WAL Schizothoracinae

8. {LEERREE Gymnocypris eckloni + + ¥ L:0:M;LO:DE:WT
9. WHERBL LM Schizopygopsis pylzovi + + ¥ L:0:M:LE:DE:HY
10. BB EIEf Gymnodiptychus pachycheilus + + + L;O;M;LO;DE;HY
11. Wil m WA 5 Platypharodon extremus + + L:H:M;LE:DE:HY
12. ‘B # 4 Chuanchia labiosa + L:O:M:LO:AHY
#F AL Cyprininae
13. #ll Carassius auratus + + L:O:SLE:A:WT
14. #8 Cyprinus carpio + + L:O:SILE:A:WT
15. §E#E Cyprinus specularis + L:O:SLE:A:WT

HEFaTR Leuciscinae

16. ¥4 Ctenopharyngodon idella
WA+ Hypophtholmichthinae

17. % Aristjchys nobilis

18. % Hypophthalmichthys molitrix
#IWAL Gobioninae

19. Jilfifl Acanthogobio guentheri
20. Bt Abbottina rivularis

21. FZ#fh Pseudorasbora parva

L;H;M;LE;DR,WT

U;O;M;LE;DR;WT
U;O;M;LE;:DR;WT

L;C;M;LO;DR;HY
D;O;S,LE;A;HY
L;O;S,LE;A;WT

# H Salmoniformes
#:R} Salmonidae
#: WA Salmoninae
22. WL Oncorhynchus mykiss + + L:C:M:LE:DE;WT
#R&aB Osmeridae
23. WiiH/Af Hypomesus olidus + + U:O:M:LEA:WT
P Salangidae
24. KR Protosalanx hyalocranius ¥ U:C:S;LE:DE:WU
5% B Siluriformes
#5BL Siluridae
#5WAL Silurinae

(%% to be continued)
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(£:F% 1 Tab. 1 continued)

WAL A survey period
Y17t species A 2525 ecological type
1981144 2005—2007'®! 2023

25. 5 Silurus asotus +
# H Perciformes
IFgE R Gobiidae
U FEf TR Gobiinae
26. FRWIREf Rhinogobius giurinus + D:C:M;LO;AWT
TE: SRR TRE R BR, U, P EJE L, hRJE; D, RN C, PR TE H, RN O, AxErtk M, Mllistk; S, et LO, HR
K; LE, E#hEEK; P IRHEDN; A, BiTESN; DR, U MESN; DE, UIPEBN; WT, Mnfi; WU, H LA HY, FFA.
Note: “+"indicates the species was collected in the survey; U, upper; L, lower; D, demersal; C, carnivorous; H, herbivorous; O, omnivorous;

M, migratory; S, sedentary; LO, lotic; LE, lentic; P, pelagic eggs; A, adhesive eggs; DR, drifting eggs; DE, demersal eggs; WT, with terminal
mouth; WU, with upper mouth; HY, hypostomatous.

D;C;S,LE;A;WU

R2 RFPKEABMHEXMELMBRERKMEESH

Tab. 2 Length and weight distribution of dominant and common fishesin the Longyangxia Reservoir

Yfh species X EEER R S %  EE A% - H A4 /mm ¥R g
IRI quantity ratio  weight ratio mean body length mean body weight
) Carassius auratus 3082 18.28 27.94 133.09+49.44 108.80+95.31
WLEE  Oncorhynchus mykiss 2722 1.64 39.19 415.23+125.23 1702.15+1121.63
T 4 75 Rk Triplophysa scleroptera 2717 17.91 9.26 133.23+23.86 36.83+17.45
FMifh Pseudorasbora parva 2354 33.67 1.64 55.56+10.56 3.48+2.51
BN Hypomesus olidus 1152 16.27 1.01 72.24+15.39 4.41£3.71
AEBERREE Gymnocypris eckloni 1014 5.17 10.03 195+44.44 138.20+88.18

TE: ALH A4 AR X T 2R BRI T 1000 #6034,
Note: Only fishes with index of relative importance (IRI) greater than 1000 are listed.

B TR RFAG 3Fh, 4> B AL B |
EIRTIE, LY SR = 3 ) = £ D s Y o
BARN/ 54 11916, 4400 1 1729, 5 kY B

HOENE S 5 54.90%. 23.92%7F1 7.45%,
AR Y R R T 0 e ) 64.25% . 20.08%
1 9.83%(% 3).

*k3 BEATRABHEENMERNMELXERNEESH

Tab.3 Length and weight distribution of dominant and common fish in the main stream of the Yellow River

yfh species AT EEEER R BE A% EEN e FHEK/mm R NGivs|

IRI quantity ratio weight ratio  mean body length mean body weight
AEBEH A Gymnocypris eckloni 11916 54.90 64.25 178.97+43.98 102.73+78.06
WML Schizopygopsis pylzovi 4400 23.92 20.08 160.73+54.7 73.68+51.68
JEIRLFEEM Gymnodiptychus pachycheilus 1729 7.45 9.83 197.32+34.56 115.86+55.91

TE: (LB AR R E AR A8 J(IRI) K T 1000 A £E2K.

Note: Only fishes with index of relative importance (IRI) greater than 1000 are listed.

213 YF M JEFEWOKEFEMZI Shannon-
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A 1.59, Pielou ¥15)EEF8%0(J)EFIh 0.57~0.70,
-4 {4 Jy 0.62, Margalef & JE 15 %t (D) N
1.81~2.69, “F¥J{H Ky 2.11, Simpson fit #EE 15 %k
(A" ){EFl4 0.61~0.83, “FH#{H 4 0.69. ¥ Fh LA+

PERRECTE = BRI B FRm, AR

(E 2).
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EbB SWREIE, AR E SRR IR
AL ARTEOKZE . K mAr IRt g sr 6 2%
17 DIAEER . 323 AN MR 1 2K
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FR AR e n &l 4 FioR. AR AKZ R4y, e
7K PR E 7K T (1981 4F) SIS A 1125 (5 Fift, 55.6%)>
R R4 Fh, 44.4%); JoSF ok R & KE
(2005—2007 4)i R 211 F, 64.7%)> |
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Fig. 3 Abundace biomass comparison curves of fish
communities in the Longyangxia Reservior

Fi e > PR A3, e S e K PR UK I (1981
EYERIEMZE 6 M (66.7%)>T ka2 3
(33.3%); o F-e /K B & 7K J5 (2005—2007 4 )i it
P02 11 7 (64.7%)>5E JEPE 2% 6 Fl1(35.3%); A
W57 (2023 42)5E JE 1 11 2% 10 A (52.6%) > 7 M

25 9 F(47.4%) . BT FEWoK FEDUE Rt 3.

FESEKPER 48, T K B # K HiT (1981 4F)
B K R 6 T (66.7%)>E M K P 3 Fil
(33.3%); oWk i % KI5 (2005—2007 4F) &
Bk PRt 13 Fh(76.5%)>F K PE K 4 Ff
(23.5%); AMIF5T (2023 4F) & Hrg K a2 13 Fb
(68.4%)>E i K Mt 2 6 F1(31.6%) ., i sk 7K J%
BRI ES, UEHEKAINE,

Fie p= BRI R 43, e 2 e K E K R (1981
AE)Bh B 25 5 Fh(55.6%)>TT1:BP 3 Fh(33.3%)>
LR 1 (11.1%); JB kK & /K 5 (2005—
2007 4E)EE MBI 7 F(41.2%)>TT 14 51 6 Fi1(35.3%)>
ALY 4 F0(23.5%); AHIFFY (2023 4F) F 51 13
il (68.4%)>UT 40 5 F(26.3%)>E PN 1 F
(5.3%) . HFWAKEZEKTTE S, 7= FhTEI0 i
P SR N, LAF= RO R 3

R 6 RIFUEKERE R HRY B 2 H R R AR N R H R B

Tab. 6 Comparison of fish composition and similarity indices between different periodsin the L ongyangxia Reservoir

YR %L species number

1981 vs 2005—2007

2005—2007 vs 2023 1981 vs 2023

M b e K +- 3 V] b 4 - ¥
1981 2005—2007 2023  number of ~accar number o ~accar number o Jaccard
. similarity mutual similarity mutual Lo
mutual species ) - . . similarity index
index species index species
fifkF} Cobitidae 5 2 5 2 0.4 2 0.4 3 0.43
il Cyprinidae 4 12 10 4 0.33 8 0.57 4 0.4
R} Salmonidae 0 1 1 0 0 1 1 0 0
KR} Osmeridae 0 1 1 0 0 1 1 0 0
iRl Salangidae 0 1 0 0 0 0 0 0 —
fifFl Siluridae 0 0 1 0 — 0 0 0 0
HRpEfaFl Gobiidae 0 0 1 0 — 0 0 0 0
A1t total 9 17 19 6 0.3 12 0.5 7 0.33

1981, 2005—2007 %4 >k A SCHk[11], [8]; 2023 #idli ok H AL I, vs TR B AL EHE HEA T3 .
Note: 1981, 2005—2007 data from the literature [11], [8]; 2023 data from this experiment, vs indicates that two sets of data are compared.

B R 4, e WK B 25K AT (1981 4F) T
fLE 2% 8 Fii(88.9%)>ui i I 2 1 Fh(11.1%);
T 2 K B 2 7K 5 (2005—2007 4F)dif a2 9
Fl1(52.9%)> T {37 1 £ 2 7F01(41.29%)> |- I fa 2 1
Fh (5.9%); 7 F5% (2023 4F) F {7 LI 2% 10 Fb
(52.6%) >3 11025 8 Fi(42.1%)> b 12 1
F1(5.3%) ., JE2F ek FE KT 4, IR AL Ak &,
(L BB AT AR, S 17 R R WY %

3 itig
31 RF¥FBKEEEBEEIRERETH

XiF Lo 7 SR AT, e S e K 2 £ SRR R 2
) A BH I B8 Ak o 1981 4 2 Ik K % 5 K Rif
JH A 3 1y 10 a2k 2005—2007 4E K 5 1 17
PSR AR YR A F 1 19 P, B KR
HOKE ) R, a2 R e bl 2 3,
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TR lower - il 11 I 2005—20074F
JESH demersal — 18 [_119814F
R carnivorous —
A8 &M herbivorous i 2
o Z+ & omnivorous - 12
E T migratory ————— i 2 11
) .
) FEJE M sedentary 6 10
g
g EWUKHE lotic 0 L
ﬁl EHGUKIE lentic m— 13
BN pelagic eggs |0
FiMEGR adhesive eggs |m . > 113
%ﬁﬁgﬂ drifting €ggs +4
YL1:BN demersal eggs — 6
¥y I with terminal mouth T S 9
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Fig. 4 Compositions of fish ecological types for different periods in the Longyangxia Reservoir

FE RN LR 2 AR R I A R 2 2
HANRECR AR C T s, —RE
DX At B B 2, s nT i 5 R 2532 o
PR S ARWEIE A B A AT iR A 3
T A 1 BE A8 i (Abbottina rivularis) 55 41 K (28,
Horpm g | b vE S R AR K R L B 45
W E s, HRTE & BUA AR 35 8 A0 . A
HEIR FE X, Mk E A B eI R A R, &
Tl e R A6 £ 25/ NRD £ 2R 5 | 1 20 £ Sl
K 2R, AT FR A A e Rl A Sy HO A
MG ABKEET . AN, B KT TE A ) AT G
o SRR AR T e D A R R OR AR B, XA 1
F RN EFUK M, AT RE GRS B AR B Y
J ZUAS AT IR B2 X b 0 K B, 53k
J& 2005—2007 4EXF L, AR 4 217 I i ok B () B
i BERIGE, XL TR SR BRI
X, AFL PR 22 DX P e =2 0 A O 38 4 0 7 8 A T
S (A R R D

o WK K G, MR SRR AN

K HE W AR o K E T LA K R A=
W E, BKEEXOKA T, A5EsE, &
VAR PR R A7 25 (6] 32 B TR 4, (AR XN &
T PEAR IR TSGR 2R RN . ARSI L
A5, RGN RS R GG, A s B
AR A 25 M s JE R WK PR 43 1 2E
WA T R BCE RZKE, X R KRR
ORI AR, 75 LJZ A R K A 2507 B
23, WA T8 A R R XA B BEIR, T e
WesK FEANR R LIZR B IE | BEEEOK . RPN
E, BATIZAE NN, A, ), iR A m
S S e B i D st T i DR e A 1 P
TR ErE. SOk RSB .
32 EFBKENMMEHEESHERE

YRl 2 BEPE R RONT DL S e £ S BT
FEKT AR, AT, YR 2 PR R
W FNEA, RAAFEFRTRE S, HE
TR SKEA R, METHKEFET, FFKR
g, BRI CE S, M e, A R A AR
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JLE K3y K PE Shannon-wiener £ 4E
PEFEECFN Margalef - & BE 8 850 T e F oK % |
W, {0 Pielou #4)EHEURT L™, xnl g2
KR K & KR, T8 TR 7K e B AR 355 T LAy
J7IE PR R Ak S PR A A A S5, T A S AR
Wz, MAEZHWRE S, MY EREKT E
Uie, PIRESE PR A H R 2 A Y S8 b T -
ABC 1 &id it = FE AL i 4 5 A Wy s A 3
JEE 1 2 B 0 DG R R o e £ 2 B 9 45 0 I AR
PR A g ABC i<k w KT 0, Td W £ 2B
AR, BEVE 2 TR /. P AR K
INTE—E R s B 5 AR W R B i 2 i
S 22 [PLITSB oK E g R A b R | AR
1.24%, i 5 AR A 28.06%, ZHY kA
mHEE S LESR, M ABC ZRHE.
33 EFUEKEEEBEEMNZMESE
331 RFIRKEBEGWEEFHEZELEHMHNEIN
U T 35 7K S 1O R B B A R 5
Wt 2 fe o EE R BIAREZ, KEE KR, R
AT B ER AT AR A A8 S A A, IR S AR
AR EI R Ry o A B B, RECE KM S
VR Dt 2R RS /b, 20 {4l 80 ARARAEBERR
i IR AFEA AR E S LR
80%“, A YA, HA PR 2 G W
HIY 24%; FERAEN A SRKIRANFE X 9 22 FHAL, 47
A —E W, K 2 pln I pE 2 Y,
AU A P R s IR BR A PR AR B 2 A0 2k
B ARl ) e R AR R A Sk AR K (Misgurnus
anguillicaudatus), J& 1 5 e S AL KR ETS%, A
WK X, AR FEELDIED . Rt iR A
AR AT T2 B S AT 2 RN B
5k A SR B, SRAE SR 2L+ 25 a2 de
AR RS = 5K Triplophysa siluroides) N = .
332 shkaEXMAEBELEMNRE Sk
3 H LAK ™ FR5E AN T R 5 ROy Sk AKAR . e
K R = ARV KGR, FRBE T T
URERA R S 78 AR L D W% X S L AN
INEIZR At H A A RN AT /N R AN Rt 2R RE TR
T 2 e K B B R B O A s AR, R
5 H S YRR ARG, 2 a i B

Bt , FEFRE KRR, A4 BT i | 5
Ji . mEESEECA A, TR RIA R R R B AR
PR f 28 2 — 029 B sz Sy Ze ik, B
AR AR T1, WAESIEH LR ULERE T r-
X SR A, PRI 3 N 7 5 RN A 0 L AT S, BT
< W 22 Tl A RN B 25 A1 R £ AR AN [R) A BE AP R ) 2
AR 2SR, AT DA A BE A5 R A B ARG s
WG, TE IR FER X BAR A K 18, (BRI
BB AT B AU I AR I A U R IS, H
AR S ) AT R ol LT DR G b 3 N A, A
PRt g 1 4548l

AR AR 23 I 22 07 THI A - 35 10 2838
W, HG, RS HEMM AR LR,
TR BN TE A KB PK B RE IR,
HH RV RS PR S 1 3 0 S DR W 1),
A W WA ERRSTE 1
fON, 25 T RR b rp G 7R APk i 2l vh e B
P 5 A0 i, < me VE I | DO R R R AN I TR
Wy ¥R 5§ fa1 (Rhinogobius cliffordpopei), 5 13
KEF-mMMEE &M, S EOEF
BEVCUR T S ok, Ahoe 0250 £ o ik 488
9 AR HE A KR, G A A, 20 20 2 fl i
Bl AT BRI i R AR, Hf S
HIR AR Sphaerothecum destruens RN 22 Ff iR
et s U B, Ahok s ke
HeAE o3 T BUTA PR B AL BE R TS Yy, b BT BE
TRk, = m R = Wb R A B R Sk 81 (Cyprinus
pellegrini) 5HN R LA, FEORMAEA Kk
B 2 245145500 T g o e (809 22 Sy A 8
it (Cyprinus specularis)Z2 3 WG, Ak
S HE TR e, FORERCE N M, 7EK
BRI AR, T A SR R I
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Abstract: To quantify the fish assemblage and its historical change, we conducted surveys in Longyangxia
Reservoir in May, September, and December 2023 and analyzes the data against historical data. Nineteen species
of fish were collected, belonging to 4 orders, 6 families, and 15 genera, among which Cyprinidae was the
dominant family, accounting for 52.63% of the total species captured. The dominant species of fish in
Longyangxia Reservoir were Carassius auratus, Oncorhynchus mykiss, Triplophysa scleroptera, Pseudorasbora
parva, Hypomesus olidus, and Gymnocypris eckloni, and the dominant species of fish in the main stream of the
Yellow River were Gymnocypris eckloni, Schizopygopsis pylzovi, and Gymnodiptychus pachycheilus. The species
diversity index was highest in May and lower in September and December. ABC curve analysis showed that the W
value was greater than 0, the biomass dominance curve was above the abundance dominance curve, and the
community structure of Longyangxia Reservoir was relatively stable. Comparative analysis with data from 1981
and 2005-2007 showed that, since the impoundment of Longyangxia Reservoir, indigenous fish decreased by two
species and exotic fish increased by 10 species. Currently, Longyangxia Reservoir is dominated by fishes that
prefer quiet and slow water, are omnivorous, lower-middle, sedentary, exhibit sticky egg-laying, and the lower
mouth. The ecological matrix of individual fish showed that the indigenous fish in Longyangxia Reservoir were
mainly in the lower middle layer (R=0.556) and the lower mouth (R=0.889), which provided ecological niche
vacancies for broadly adapted exotic fishes. The fish composition of Longyangxia Reservoir in 2023 showed a
similarity index of 0.33 (moderately dissimilar) with that of 1981, and a similarity index of 0.50 (moderately
dissimilar) with that of 2005-2007. The fish community structure changed significantly after the impoundment of
Longyangxia Reservoir in 1987. The analysis confirmed that the reservoir impoundment and the introduction of
exotic fishes were the main reasons for the changes in the fish community structure of the Longyangxia Reservoir.
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