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Fig. 1 Sampling points of Longyangxia Reservoir
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Tab. 1 Composition and importance index of fish catches in
Longyangxia Reservoir

H Order FlFamily FSpecies IRI
LA fifkFtCobitidae
Cypriniforms
TEHR T FF Vet Misgurnus 162
cabotinage anguillicaudatus
SR FOLY e Ji 408
Noemacheilinae Triplophysa
siluroides*
TN iy A 13
Triplophysa
pappenheimi*
FOUBE ) e i A 59
Triplophysa
pseudoscleroptera*®
AR vy Lt 3259
Triplophysa
scleroptera®
RT3 e 2
Triplophysa
orientalis*
21 R R Paracobitis 2
variegates
5} Cyprinidae
Bt I TEBEAR AT 2578
Schizothoracinae Gymnocypris eckloni*
AR LA 874
Schizopygopsis
pylzovi*
BIEREES 481
Gymnodiptychus
pachycheilus*
AR i PR 145 1 6
Platypharodon
extremus*
Yl fiy 3263
Cyprininae Carassius auratus
# Cyprinus carpio 774
B Cyprinus carpio 12
var. specularis
iy U Bl gudgeons Jillfif] Acanthogobio 377
guentheri*
FEAE fi Abbottina 169
rivularis
Z #f8 Pseudorasbora 2576
parva
(EAE| fiFtSalmonidae
Salmoniformes
fi V. Salmoninae %L Oncorhynchus 2446
mykiss
B} WA A L Hypomesus 2213
Osmeridae olidus
% H filiFlSiluridae
Siluriformes
fi R} Silurinae 5 Silurus asotus 111
LA fi 2 10 7
Perciformes  Gobiidae
5% R TR R 180
Gobiinae Rhinogobius giurinus

o RoR R F
Note: “*”denotes indigenous fish species


https://worldclim.org/

4 KR R

2026, 50(3): 032602

£ 378
2.4 BEMIES TN

T8 Maxent AL B J 3455 PRl 2 [H] GV, 51
Fr A B K DT R 2 R B PR BE R Gk B9 A
PRI~ FH T U092 Bl s i 24, W A G, 3R IR G
IR ER] -5 W b o AT ek (] 2). e e )
W FAFEERKE. RIEHBFKE. £
W BAH s iR AR KR A R B 3L 5 .

DL TA 2 81y i A H AR F#, MaxEntisE 5 1)

S B R, i 10k E B is17 5 - FHAUCH
H0.991. AbTHRF5 K, BB R 7 A EE 5
JIT 1 IR 858 (K] 1~ 22 [F) A7 A 5 2 SRRk, R TR T AS i 4
o WFFR 10K B 1B 47 11073 45 A g
o BV TR b B 2 AR B, R H 5 N AreGIS
10,8347 B 40 JEALBE, (K4 43 A1 MR (P 18 fEiE AR
X R NP KU 252K P<<0.07 AE XK X, 0.07<
P<02 91K R X, 0.2<P<<0.5M 1 KK X, P=
0.5 01 AU [X., 159 Z3th 73 28 £ 17F o 2 K 22 i 3

T2 2023 2024F K FWOKEEIMR B KAMEEAFIEN

Tab.2 Ecological matrix of alien fish individuals in Longyangxia Reservoir from 2023 to 2024

H IR LB [WEv2 AEIKE KR bED

WFh 4 R Species Nutrition type Spawning type Mouth position Stratum Current  Migratory

El E2 E3 E4 E5 E6 E7 E8 E9 EI0 EIl EI2 EI3 El14 E15 EIl16 El7
1. Vet Misgurnus anguillicaudatus 1 0 0 0o 1 0 0 0 0 1 0 0 1 0 1 1 0
2.8 Carassius auratus 1 0 o0 0o 1 0 0 1 0 0 0 1 0 0 1 1 0
3.8 Cyprinus carpio 1 0 0 o 1 0 0 1 0 0 0o 1 0 0 1 1 0
4 5388 Cyprinus carpio var. specularis 1 0 0 0o 1 0 0 1 0 0 0 1 0 0 1 1 0
584618 Abbottina rivularis 1 0 0 0 1 0 O 0 0 1 0 0 1 0 1 1 0
6.2 84 Pseudorasbora parva 1 0 0 0 1 0 0 1 0 0 1 0 0 0 1 1 0
7 ML 48 Oncorhynchus mykiss 0 0 1 0o 0 0 1 1 0 0 0o 1 0 0 1 0 1
8. MLVB At Hypomesus olidus 1 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 1
945 Silurus asotus 0 o0 1 o 1 0 0 0 1 0 0 0 1 0 1 1 0
10. BRI E f4. Rhinogobius giurinus 0 0 1 o 1 0 0 1 0 0 0 0 1 1 0 0 1
11. 4 BRI Paracobitis variegatus 1 0 0 0O 1 0 0 0 0 1 0 0 1 0 1 1 0

TR SR IGHR, 072 0 027 0 091 0 0.09 0.64 0.09 0.27 0.180.36 0.45 0.09 0.91 0.73 0.27

TE:EL Zefri; E2. W riE; B3, ks B4, itk BS. &% B6. 1AL B7. Uit BS. 3f; E9. A7; E10.F47; E11. #1 L2 E12.
HR; E13. AN E14. BRUK; E1S. B#EK; El6. @81 EL7. Ik

Note: E1. Omnivorous; E2. Herbivorous; E3. Carnivorous; E4. Pelagic eggs; E5. Adhesive eggs; E6. Drifting eggs; E7. Demersal eggs;
E8. With terminal mouth; E9. With upper mouth; E10. Hypostomatous; E11. Upper; E12. Lower; E13. Demersal; E14. Lotic; E15. Lentic;

E16. Settled; E17. Migratory

R3 ETISRKEEYRETHHE TR LFERKEINRELENERIEFR
Tab. 3 Risk level of alien fishes in Longyangxia Reservoir basin with AS-ISK

. VA 45 Result # 1% % Confidence
YyFlSpecies

BRA  %Zlevel BRA+CCA  “FZLevel BRA+CCA BRA CCA
W 4% Oncorhynchus mykiss 20 = 26 = 0.67 0.68 0.58
B A ELHypomesus olidus 31 = 39 =1 0.72 0.72 0.67
8 Cyprinus carpio 22 = 20 =1 0.66 0.68 0.50
ZF# A Pseudorasbora parva 25 = 27 = 0.74 0.76 0.54
WAL 1 Abbottina rivularis 15 h 17 h 0.67 0.69 0.50
) Carassius auratus 17 [ 14 H 0.65 0.67 0.50
588 Cyprinus carpio var. specularis -5 & 5 i 0.64 0.69 0.25
Vel Misgurnus anguillicaudatus 11 i 13 i 0.67 0.72 0.25
¢ R Rk Paracobitis variegatus -3 & -13 & 0.67 0.69 0.46
F B WIUF 5% £4 Rhinogobius giurinus -2 & -1 i 0.67 0.72 0.25
i Silurus asotus 1 ik 5 ik 0.64 0.69 0.25

VE: BRA. PF43 36 B [-20, TTAMR KU, (1, 15. 118 XU, (15.1, 6814 /=1 KUK ; BRA+CCA. 173 6 Bl [-32, 1AM, (1, 1814+

RS, (18, 8079 7= KU

Note: BRA. with a score range of [-20, 1] is considered low risk, (1, 15.1] is considered medium risk, and (15.1, 68] is considered high
risk; BRA+CCA. with a score range of [-32, 1] is considered low risk, (1, 18] is considered medium risk, and (18, 80] is considered high risk
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Fig. 3 Distribution map of invasion risk areas of pond smelt in Longyangxia Reservoir Basin
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THE COMPOSITION OF INVASIVE FISH SPECIES AND ECOLOGICAL RISK
ASSESSMENT IN LONGYANGXIA RESERVOIR

HU Ye"?, LIU Chao-Fan"’, DING Yi-Fan"*, ZHOU Qiong', YANG Jun-Lin', MA Bao-Shan' and WU Jin-Ming'

(1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs, Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China; 2. College of Fisheries, Huazhong
Agricultural University, Wuhan 430070, China; 3. College of Fisheries and Life Sciences, Shanghai Ocean
University, Shanghai 201306, China; 4. College of Animal Science and Nutritional Engineering,

Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: To understand the current composition, ecological risks, and potential distribution areas of high-risk invasive
fish species in the Longyangxia Reservoir, and to develop targeted prevention and control measures, this study
conducted systematic field investigations in the Longyangxia Reservoir and the surrounding Yellow River Basin in
May, September, and December of 2023, as well as May and July 2024. These were complemented by a literature
review to systematically summarize the current fish composition and ecological types of invasive fish in the reservoir.
The AS-ISK tool was used to assess the risk level of each invasive species, and the MaxEnt model was used to predict
its potential distribution of one typical invasive species, Pseudorasbora parva, across the Longyangxia Reservoir Basin.
The results showed that: (1) A total of 21 fish species belonging to 4 orders, 6 families, and 16 genera were collected,
including 11 invasive species. Based on the index of relative importance (IRI), 6 dominant species were identified, 4 of
which were invasive: Carassius auratus, Pseudorasbora parva, Oncorhynchus mykiss, and Hypomesus olidus; (2) Eco-
logical matrix factors revealed that invasive fish species were predominantly characterized by terminal mouth positions
(R=0.64), adhesive egg production (R=0.91), omnivorous feeding habits (R=0.72), and benthic lifestyles (R=0.45), with
most being resident species (R=0.73) adapted to calm water environments (R=0.91); (3) According to the AS-ISK
assessment, there were 5 high-risk, 2 medium-risk, and 4 low-risk species, with the top 5 highest-risk species being
Hypomesus olidus, Pseudorasbora parva, Cyprinus carpio, Oncorhynchus mykiss, and Carassius auratus. Compared
with historical data and incorporating weather predictions, the number of invasive species is expected to continue
increasing; (4) The MaxEnt model prediction indicated that high-risk area of H. olidus is mainly concentrated in the
Longyangxia Reservoir, Liujiaxia Reservoir, and the Yellow River Basin between the two reservoirs, while the reser-
voir tail and upstream areas represent low-risk zones. The study highlight H. olidus as the key species for prevention,
with the Longyangxia Reservoir tail being the primary focal zone. These findings provide data support and theoretical
references for the supporting green and sustainable fisheries development in the Yellow River Basin.

Key words: Exotic fish species; Risk assessment; Maxent model; Aquatic Species Invasiveness Screening Kit (AS-
ISK); Longyangxia Reservoir
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