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Tab.1 Risk assessment system of ichthyotoxic fishes in the Jialing River
— YRR YRR =gdEhs A [RGB TS IS R V-t b

the first-level index the second-level index the third-level index assessment criteria of different scores

febr AR E fabr AR BE febrsafx I 0 1 )
index name  weight index name weight index name weight

i 0.50 THERFE 0.40 BREE 0.30 1% i ]
toxicity toxicity - .
attribute characteristics G NG 0.30 fi% H ]

BVERFAE 0.20 {lis Gl ]

bR 020 fig i #
SRR S 0.30 AEPRAFFAE 0.25 I A %
symptom
response RN TA 0.25 AN —f Lk

PSR 0.25 {lis Gl ]

0 025 % w %
faF b 0.30 VB 0.30 5 {(i8 =
hazard

g HELWIRTT 040 BRI faEg X
Y NI pIE 0.30 (&) BEHL 3
e 1k 0.30 AR B 0.50 FREAE X = 0.20 fi& T =
group relative . o
attribute abundance I A1) 0.10 KT24 1~24F NI
30 0.20 N F1000/2 1000~ KT
3 000/2 3000/}

E & 0.20 BENEZEIR  BE24K BERUL

BIAE TR 0.10 = el i

R 0.20 18 H S
ARt 0.30 Gr AR 7K, 0.70 B — Ik
distribution )

KR 0.30 B —fi G
TR Bt 0.20 Tl HE S 0.60 A — Vi
activity N

ERRETT 0.40 {lis H =

2 JE 0.20 DEEZ 2NN 0.60 mIAE 0.30 ilis el [}
social market value \ .
attribute ENEESREEY 0.70 7 AR HBORVEHE
HIFFERE 0.40 (7K N 0.50 i i ]
preference N
BRNME 0.50 1% i =

14 NXFHEE8MITE

JRUBSE A S5 (L B TSR i X 4% PR AR
Gy B, T4 G AR PR o3 R A AT T X N R
RS AL BT |5 A . BRI AR

3 n

i Y ay ) aykPix

1 =1 k=1

L, RAAFORNRITAEE; o h—H
FRVRIALTE M s ay  ZPARPRIIRLE S E 5 oy
N = FARPR AL SME ;. Py N = HARBR I IEAG
{Es n K5 i A —HA8HR TS j A A8 T
SRIERRANEL m oA i AR T I AR bR
AL

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

R =

1

15 REFRL S

AR XS DAl B 28 445 R0 45 A7 5 £ S KU 25
PRAATIN I8 o T A T R R DAL e 24520
O 0~2, MR B A o3 1 H R A G R o 3 4
FFEARIAURS, | DU LA B e AU (¢ 2)

16 FARINEFREFEXRESHERLE

N E— T A B AR S R R R
26 A SRS FEZ AR R AR, AL KR
PRAGSE R A SEA -, IR — KU S i A T R
A2, REANTR XU 250 A R f0 2 14 2228
ASHFIEREAT HEEL

CA IS, A3 IR PRI ] AE

https://www.china-fishery.cn


https://www.china-fishery.cn

139 ko

46 &

®2 RRIASEENEFRRERRERITER

Tab.2 Corresponding table for risk grade and management measure of ichthyotoxic fishes in the Jialing River
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Fig.1 Result of assignment for risk assessment of
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ichthyotoxic fishes in the Jialing River
1. 20-25, 2. 26-30, 3. 31-35, 4. 36-40
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Tab.3 Total score for risk assessment and risk grade of

ichthyotoxic fishes in the Jialing River
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Fig.2 Comparison of feeding habits for different risk grades of ichthyotoxic fishes in the Jialing River

(a) number of medium risk and high risk ichthyotoxic fishes species with different feeding categories, 1. planktivore, 2. herbivore, 3. piscivore, 4. omni-
vore, 5. invertebrativore; (b) percentage of the number of ichthyotoxic fishes species with different feeding categories under different risk categories,

1. medium risk, 2. high risk

[ /X2 lower layer

.f:m) CJ HX%  medium risk FFJE  middle-lower layer
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Fig.3 Comparison of distribution layers for different risk grades of ichthyotoxic fishes in the Jialing River

(a) number of medium risk and high risk ichthyotoxic fishes species with different distribution of water layers, 1. middle-upper layer, 2. middle-lower
layer, 3. lower layer; (b) percentage of the number of ichthyotoxic fishes species with different distribution of water layers under different risk categories,

1. medium risk, 2. high risk
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Fig. 4 Comparison of distribution range for different risk grades of ichthyotoxic fishes in the Jialing River

(a) number of medium risk and high risk ichthyotoxic fishes species with different distribution ranges, 1. middle and lower reaches, 2. whole river basin;

(b) percentage of the number of ichthyotoxic fishes species with different distribution ranges under different risk categories, 1. medium risk, 2. high risk

B RGN drifting egg
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8 I S 054 dium risk )
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Fig.5 Comparison of reproductive characteristics for different risk grades of ichthyotoxic fishes in the Jialing River

(a) number of medium risk and high risk ichthyotoxic fishes species with different egg properties, 1. adhesive egg, 2. demersal egg, 3. drifting egg; (b)

percentage of the number of ichthyotoxic fishes species with different egg properties under different risk categories, 1. medium risk, 2. high risk
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HHE K= %% 25 F ) sponsored by China Society of Fisheries https://www.china-fishery.cn


https://www.china-fishery.cn

1600 KopE OE R 46 45

EWI/NEL (20 @) B 3SE i (LDso) 5 M fH N 4%
o BT LA, S 2808 a7z KRS AL & R
HL BRI s XU AR B RS, EIREE,
WZRNE R, e X AR5 E BN 45
2, U R R A TCAT T R P R 1 A5 1 T 42
flfih  BEREEOPEEMS, B TRIEME, BN
FlFE A, YHZ RSN F T, 23 H
FoOiFE B, &R E DR MR I
s, MMIFEEHEAaIE, AmTARY, &5
E P EE o TR IR B BRI R AR L S 38 3 gl i
M) FE Ut tE, SETITAS & KA A,
AR R IL A st fads, W2 KRS %, M
F— R} (Bagridae) ] 2 £0 25 (1) 3 il = EAE
TETY BE MM, B/ b, W e HA 0 F
WA, — B2 R E, How s d g s ot
BB, EHNTERAF, B, 7R
AL R R N gl R 530 e AU A B A 25

FER AR A B2, AR B S Bk XURS: T
Ak, 00 0.880; HUCh=mtEMa, K
B A A 53 1,071, fREESU Bk /N (s,
BREIREM, BT, ZaERRILAFREFE
FEMR/IN, B | oy A E 2 o /N 0.01%5,
VMR, Ao, Hib, fmEgskie A
AR RGO XS A #E . ZRDUSA)E
TonEEfaZe, HEgRWiarkz", oh, Hfp
PR B TIARAL, 2R R WM™, W
TR AR R LM BRI, EA
S0 TR A ITAG R R T TR TR AU A B
o 12 Bl XURS A3 55 0 28 2 DR AR B 2 A,
A/E R A AR 3.

fadiE, WA REmREE RS EEA
—ERRN, Wyt iR RS AL
FH 88 (Gambierdiscus toxicus) A 5P, [BAMFFR
AR RURS: S 0 () A B AR AE B R  . riK 2
oA E ] E2E5 S AR (P>0.05), Hi, sk
J2 0 A 9 LR — o R B L e W £ 2 g A 2 b 2R
BE, MG R M PR S AT RE 23 5 e £ 2 1 B PR
P 5 EOS A B ISR, IR E IR BEE A B
MR R Z —, ANARIGEME R R,
AN, BHERE RO E R ENHEANEZ
—, T B B M BT £ 2 A AR 1Y E SR P X
Z— P (AR ZE R R, AR XU SR A
B SR B RHIE Z M A .2 25 5% (P>0.05),
XA — B B L B £ 25 Y R RN A B £
KRB PSR s A B . 286Kk E, ATPAE
RREMNEA YR LR, AU R

https://www.china-fishery.cn

MEEPEIE Y, RN IR ¥ KA B 0 2 57 B VLAY ol
MEES AR S JEME s S —Jrm, AR R T
W A TR RN 18 B, R XA,
Sl 2 e AU F RPN 4 B, PTRE S —E REE
A TN L st O ) s ke e o N |
KBS S50 B R Z R BB . A AK)E .
Oy AT DL S B RAE AR E ., EAIRH
WG, RENsR X AR A fE AR IRSE, [FE )
PUMAE 2 mpAESRN T, U ENZERS
TEFERICNE, MIMTRERS S b X 7E 73 S T B

BT RAE, T, 6 652 ER)E T
E A FE s, bab 4 Fhm RS A dE kA
W L s, Ho, R Y A B R
FAEPTERRT, WA E B R e T,
S /N AN VA= B 7S 273 1 A S S E B = P 27 (VAN
RS/ LYl A A N TR A (| YN R R N
ICH A B A O PR AL B, B S A A E iR
s FERAVE A2, BR T 45 A3 B B AL
AR AN, HLTE R W B 75 A TT RE A 45 1 aE
AN, DT X 32 55 35 1 22 1) 403 3 gk e 7,
HIL, 7Efflix 2 FeaZint, #IEEFE, [
AR sk e e S . 3 — v, BEYESN IR EE
s, HABMEH AR, ZHGE S
EIARN, HEGAOIEE/NY, WL, #fd R
A B U] e B RURS 2 KRR, % T4y 14 F4
XS A #E S, BN IR BT . B S 2,
h TR R A A A, B IR RE
2%, R E A PPl EE a2k, fE I
G MR R YR I A BB, TR
XTI, WAL AN, M AL 3
MG kA Ba, DY XA R m ISR,
P REE T, WSRO B A I I8
PR AR I Bl R

2r BRAr, T EHRTNA RS, Bk
KA MORBZIRARWBIE, HIL, RIFA R
th E R A W R T, B XA A
PN, ARIPAN R R ERAAAEARR, BN RRME
XA R R B, IR TR ARG R RN
Wioe ., 28K, (BRI A B s RAEH A
—ERRE IR E M, ARSI IR R M A dE
TR B OISR KA AR R, Wl AR
G55 XA B AR B 5 S R — e S
%, WY I Y % e B4 F At

(3 7 BA A U 55 B sl A2 B Al 22 &)

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

9

S, e DUEEBRTT N IR I oA B A 2 RS A 1A R 1601

S EHK (References):

[1]

[5]

[10]

[11]

[12]

[13]

[14]

Gopalakrishnakone P, Malhotra A. Evolution of venom-
ous animals and their toxins[M]. Dordrecht: Springer,
2015: 1-499.

Wright J J. The evolutionary ecology of venomous cat-
fishes, with a focus on members of the North American
family Siluriformes)[D].
Michigan: University of Michigan, 2012: 1-210.
Fernandez J H, Neshich G, Camargo A C. Using bra-

dykinin-potentiating peptide structures to develop new

Ictaluridae ~ (Teleostei:

antihypertensive drugs[J]. Genetics and Molecular
Research, 2004, 3(4): 554-563.

Triplitt C, Chiquette E. Exenatide: from the gila monster
to the pharmacy[J]. Journal of the American Phar-
macists Association, 2006, 46(1): 44-55.

Fry B G, Vidal N, Norman J A, ef al. Early evolution of
the venom system in lizards and snakes[J]. Nature, 2006,
439(7076): 584-588.

Clark A M. Natural products as a resource for new
drugs[J]. Pharmaceutical Research, 1996, 13(8): 1133-
1141.

PRELIE. A3 3R -BUHT 25 M HOIER (0], Hh E R AR 254,
2009, 7(3): 161.

Chen J S. Column: natural toxins-source of original
drugs editorial[J]. Chinese Journal of Natural Medicines,
2009, 7(3): 161 (in Chinese).

Maatuf Y, Geron M, Priel A. The role of toxins in the
pursuit for novel analgesics[J]. Toxins, 2019, 11(2): 131.
Harris R J, Jenner R A. Evolutionary ecology of fish
venom: adaptations and consequences of evolving a
venom system[J]. Toxins, 2019, 11(2): 60.

PGk, M EA R LG E M) Jbat: P ER
Ak AR AL, 2002: 149-388.

Wu H L. New version of poisonous and medicinal fish in
China[M]. Beijing: China Agriculture Press, 2002: 149-
388 (in Chinese).

Mahadevan I S, Khora S S. Boxin-an ichthyotoxic pro-
tein from boxfishes[J]. International Journal of Phar-
macy and Pharmaceutical Sciences, 2013, 5(4): 65-68.
TR, M, BB, . BERVLA B AR AR ]
KT IR 5305, 2019, 28(12): 2901-2909.

Zhang F B, Wang Y, Xiao J, et al. Study on distribution
of ichthyotoxic fish in the Jialing River[J]. Resources
and Environment in the Yangtze Basin, 2019, 28(12):
2901-2909 (in Chinese).

Wright J J. Diversity, phylogenetic distribution, and ori-
gins of venomous catfishes[J]. BMC Evolutionary Bio-
logy, 2009, 9(1): 282.

Smith W L, Wheeler W C. Venom evolution widespread

in fishes: a phylogenetic road map for the bioprospect-

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ing of piscine venoms[J]. Journal of Heredity, 2006,
97(3): 206-217.

MLBURR, MRk B8, AR, 46 v [E JH 35 8 SR A RIT T[]
KRR 2R, 2001, 10(2): 102-108.

WuHL, Chen Y H, Zhuang D H, et al. Study on the gall-
bladder poisonous fishes in China[J]. Journal of Shang-
hai Fisheries University, 2001, 10(2): 102-108 (in
Chinese).

THE. YN [M]. BEHR: DURFA R AR AL,
1994: 122-515.

Ding R H. The fishes of Sichuan, China[M]. Chengdu:
Sichuan Science and Technology Press, 1994: 122-515
(in Chinese).

Zhang F B, Xiong X Q, Wu N C, ef al. Length-weight
relationships of two fish species from the Jialing River,
the largest tributary of the upper Yangtze River,
Chinal[J]. Journal of Applied Ichthyology, 2018, 34(6):
1373-1375.

WA B UL IR B R R R A S A A AT 0], KR
W R 5FREE, 2012, 21(7): 850-857.

Zeng Y. Studies on ecological structure of fish com-
munity in Jialing River[J]. Resources and Environment
in the Yangtze Basin, 2012, 21(7): 850-857 (in Chinese).
WA, BRKRA, 2R, SRRVt R BRUER H 5 ORI
R[] KA R, 2014, 20(2): 60-62,87.

Zeng Y, Chen Y B, Li Z J. Utilization and protection
status of fish resources in Jialing River[J]. Tianjin Agri-
cultural Sciences, 2014, 20(2): 60-62,87 (in Chinese).
Park Y S, Chang J B, Lek S, et al. Conservation
strategies for endemic fish species threatened by the
Three Gorges Dam[J]. Conservation Biology, 2003,
6(17): 1748-1758.

Haddad Jr V, Martins I A. Frequency and gravity of
human envenomations caused by marine catfish (subor-
der siluroidei): a clinical and epidemiological study[J].
Toxicon, 2006, 47(8): 838-843.

Thalgaspitiya S P B, Wijerathne B T B, Siriwardhana N
P. Freshwater in a

catfish envenoming tropical

country[J]. Wilderness & Environmental Medicine,
2017, 28(3): 259-266.

Warrell D A. Venomous bites, stings, and poisoning: an
update[J]. Infectious Disease Clinics of North America,
2019, 33(1): 17-38.

VLG, AT MERS. B3 A BOh SRR S 1 [0]. A
RZEPE, 1999, 42(9): 553.

Shen J G, Yu X J. A case of toxic shock caused by acan-
thotoxic fish sting[J]. People's Military Surgeon, 1999,
42(9): 553 (in Chinese).

TR T, XU, Tk 2, & o [E I LR £ 2k
HIREMERIT F0—— A 2 il 25 005 P 3R 2 S5 W 9 0], v

https://www.china-fishery.cn


http://dx.doi.org/10.1331/154434506775268698
http://dx.doi.org/10.1331/154434506775268698
http://dx.doi.org/10.1331/154434506775268698
http://dx.doi.org/10.1038/nature04328
http://dx.doi.org/10.1023/A:1016091631721
http://dx.doi.org/10.3724/SP.J.1009.2009.00161
http://dx.doi.org/10.3724/SP.J.1009.2009.00161
http://dx.doi.org/10.3390/toxins11020131
http://dx.doi.org/10.3390/toxins11020060
http://dx.doi.org/10.1186/1471-2148-9-282
http://dx.doi.org/10.1186/1471-2148-9-282
http://dx.doi.org/10.1186/1471-2148-9-282
http://dx.doi.org/10.1093/jhered/esj034
http://dx.doi.org/10.1111/jai.13808
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.1016/j.toxicon.2006.02.005
http://dx.doi.org/10.1016/j.idc.2018.10.001
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.1331/154434506775268698
http://dx.doi.org/10.1331/154434506775268698
http://dx.doi.org/10.1331/154434506775268698
http://dx.doi.org/10.1038/nature04328
http://dx.doi.org/10.1023/A:1016091631721
http://dx.doi.org/10.3724/SP.J.1009.2009.00161
http://dx.doi.org/10.3724/SP.J.1009.2009.00161
http://dx.doi.org/10.3390/toxins11020131
http://dx.doi.org/10.3390/toxins11020060
http://dx.doi.org/10.1186/1471-2148-9-282
http://dx.doi.org/10.1186/1471-2148-9-282
http://dx.doi.org/10.1186/1471-2148-9-282
http://dx.doi.org/10.1093/jhered/esj034
http://dx.doi.org/10.1111/jai.13808
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.3969/j.issn.1006-6500.2014.02.014
http://dx.doi.org/10.1016/j.toxicon.2006.02.005
http://dx.doi.org/10.1016/j.idc.2018.10.001
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
https://www.china-fishery.cn

1602

Koo R

46 &

[26]

[27]

(28]

[29]

REERE, 1999, 18(4): 19-23.
Zhang K L, Liu X P, Yu 'Y J, et al. Toxicity research of
spine poisoning fish frequently found in China coastal

water-investigation of injury by stonefish [nimicus

Jjaponicus[J]. Marine Environmental Science, 1999,
18(4): 19-23 (in Chinese).
Tl E, xwe, skoies, S o B LB 2R

B LB A R T AU )], MR B R,
2000, 19(1): 24-28.

Yu Y J, Liu X P, Zhang K L, ef al. Toxicity research of
spine poisoning fish frequently found in China coastal
waters —investigation of injury caused by stingray
Dasyatis laevigatus Chu[J]. Marine Environmental Sci-
ence, 2000, 19(1): 24-28 (in Chinese).

FAO/WHO. £ f % 4 RS 7 #7: [R5 i 22 4 AL
RN R R (M. B, B Jb st AR A sk,
2008: 1-92.

FAO/WHO. Food safety risk analysis guide for national
food safety authorities (FAO Food and Nutrition Paper
NO. 87)[M]. Fan Y X, trans. Beijing: People's Medical
Publishing House, 2008: 1-92 (in Chinese).

IUGBUER . 7K™ ft o PR 1) XU VAt 55 R BRI 5T [D].
i P RS, 2000: 5-12.

Liu S L. Study on risk assessment and limit standard of
formaldehyde in fishery products[D]. Qingdao: Ocean
University of China, 2009: 5-12 (in Chinese).

KL . 5 PRUL e 2 Bt R TR 45 4 Sy A U
RPN W TT [D]. F7: EARITIE K2, 2016:
12-19.

Zhang H H. The study on community structure and pop-
ulation biology research of the main economic fish for
the middle reaches of Jialing River Pengan[D]. Nan-
chong: China West Normal University, 2016: 12-19 (in
Chinese).

https://www.china-fishery.cn

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

HE TR, 1224 . B2 BRI i R BRURBUIR M 2 [T]. %
7Kk, 2008, 38(2): 3-7.

Jiang G F, He X F. Status of fish resources in the lower
reaches of the Jialing River[J]. Freshwater Fisheries,
2008, 38(2): 3-7 (in Chinese).

B 7 BRI R R R 2 K2 R R AT T, T4
JYE K2 2R (SRR EERR), 2012, 33(3): 246-250,260.
Zeng Y. Taxonomic diversity of fishes in the main sec-
tion of the Jialing River[J]. Journal of China West Nor-
mal University (Natural Sciences Edition), 2012, 33(3):
246-250,260 (in Chinese).

PR TE . PEIN A BE A RO SOEIL D], AR R 2,
1994, 13(1): 57-63.

Hua Z A. Overview of the study on the toxin of Cycno-
toxin[J]. Marine Environmental Science, 1994, 13(1): 57-
63 (in Chinese).

Kume G, Furumitsu K, Nakata H, et al. Spatiotemporal
occurrence and feeding habits of tonguefish, Cynoglos-
sus lighti Norman, 1925, larvae in Ariake Bay, Japan[J].
Journal of Applied Ichthyology, 2014, 31(2): 276-281.
Rumolo P, Bonanno A, Barra M, ef al. Spatial variations
in feeding habits and trophic levels of two small pelagic
fish species in the central Mediterranean Sea[J]. Marine
Environmental Research, 2016, 115: 65-77.
Lopes-Ferreira M, Sosa-Rosales I, Bruni F M, ef al. Ana-
lysis of the intersexual variation in Thalassophryne mac-
ulosa fish venoms[J]. Toxicon, 2016, 115: 70-80.
Casewell N R, Visser J C, Baumann K, et al. The evolu-
tion of fangs, venom, and mimicry systems in blenny
fishes[J]. Current Biology, 2017, 27(8): 1184-1191.
Chambers R C, Trippel E A. Early life history and
recruitment in fish populations[M]. Dordrecht: Springer,
1997: 1-596.

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.1016/j.marenvres.2016.02.004
http://dx.doi.org/10.1016/j.marenvres.2016.02.004
http://dx.doi.org/10.1016/j.toxicon.2016.02.022
http://dx.doi.org/10.1016/j.cub.2017.02.067
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.3969/j.issn.1007-6336.1999.04.004
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1007-6336.2000.01.006
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.1016/j.marenvres.2016.02.004
http://dx.doi.org/10.1016/j.marenvres.2016.02.004
http://dx.doi.org/10.1016/j.toxicon.2016.02.022
http://dx.doi.org/10.1016/j.cub.2017.02.067
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.3969/j.issn.1000-6907.2008.02.001
http://dx.doi.org/10.1016/j.marenvres.2016.02.004
http://dx.doi.org/10.1016/j.marenvres.2016.02.004
http://dx.doi.org/10.1016/j.toxicon.2016.02.022
http://dx.doi.org/10.1016/j.cub.2017.02.067
https://www.china-fishery.cn

9 1] S, e DUEEBRTT N IR I oA B A 2 RS A 1A R 1603

Construction and analysis of risk assessment system for ichthyotoxic fishes —
a case study of the Jailing River

ZHANG Fubin '?, WANG Jian’, YANGKun>, GAO Xin’, ZENG Yu?*

(1. College of Environmental Science and Engineering, China West Normal University, Nanchong 637009, China;
2. Southwest Branch of the National Freshwater Fishery Engineering Technology Research Center, College of Life Science, China
West Normal University, Nanchong 637009, China,
3. Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China;
4. Institute of Ecology, China West Normal University, Nanchong 637002, China;
5. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: Toxic organisms are widely distributed in natural environment and receive much attention from
researchers. Ichthyotoxic fishes are one of the largest groups of toxic vertebrates, which refers to fish whose
organs or tissues contain toxins or whose tissues can secrete toxins. However, the existent researches on ich-
thyotoxic fishes have been rather limited for a long time, especially for the freshwater ichthyotoxic fishes. Up
to now, the risk assessment system for freshwater ichthyotoxic fishes is scarce at home and abroad, This
would greatly hinder the development and utilization of ichthyotoxic fishes. Given that, to increase people’s
awareness of freshwater ichthyotoxic fishes, enhance public awareness of prevention, reduce unnecessary
losses, and lay a foundation for in-depth research on ichthyotoxic fishes, this study has preliminarily estab-
lished a risk assessment system for ichthyotoxic fishes and it was applied to 18 known ichthyotoxic fishes in
the Jialing River. This risk assessment system was focused on toxic property, population property, and social
property of ichthyotoxic fishes. A total of three first-level indexes, eight second-level indexes, and 26 third-
level indexes were included in the risk assessment system. By assigning values to the indices of each ichthy-
otoxic fishes, the score of risk assessment for each ichthyotoxic fishes was calculated according to the determ-
ined weight of each index. Finally, the risk grade was confirmed by the score for risk assessment of each ich-
thyotoxic fish. Results showed that Cyprinus carpio gained 36 points, which is the highest score. On the contrary,
Glyptothorax fukiensis obtained 21 points, which is the lowest score. Acrossocheilus yunnanensis acquired 25
points. Among other 15 ichthyotoxic fish species, 7 of them scored between 26 to 30 points and 8 of them scored
range from 31 to 35 points. Results of risk grade indicated that four fish species belonged to high risk grade among
18 ichthyotoxic fishes in the Jialing River, and they are Ctenopharyngodon idella, C. carpio, Silurus asotus, and
Siniperca chuatsi, respectively. The other 14 ichthyotoxic fishes were divided into medium risk grade. This study
has also made effort to examine the intrinsic connection between risk levels and the ecological factors of ichthy-
otoxic fishes in the Jialing River. Nevertheless, Chi square test (y”) result showed that there were no significant dif-
ference between different risk grades of ichthyotoxic fishes in the Jialing River in respect to feeding habits, distri-
bution water layer, and distribution range. More work could be done in the next research to explore the relation-
ship between ichthyotoxic fishes risk level and their ecological factors. In summary, the risk evaluation system for
the freshwater ichthyotoxic fishes we proposed in this study has certain practical value. However, due to limited
knowledge for ichthyotoxic fishes, this risk assessment system will inevitably have deficiencies. In the future, the
research on ichthyotoxic fishes should be strengthened and the risk assessment system should be constantly
improved. Generally, this study has enriched the basic knowledge of freshwater ichthyotoxic fishes, and
strengthened people's understanding of ichthyotoxic fish, and provided support for the management of ichthy-
otoxic fishes. At the same time, it has laid a foundation for further research.
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