Az rEtt 2016, 24 (3): 304-312 doi: 10.17520/biods.2015268

Biodiversity Science http: //www.biodiversity-science.net

* BT -

KT it A K SRR B 2 B AR I

* » AN y Ny A
Ae WY omarH!' BEERY x4 BRAK
1 (LBCRF A arkhaeBe, B 430056)
2 (H EK =R A BT K= R T BT, BRI 430223)

THE: KEEVIHI(Rhinogobio ventralis)JKIL FIFFEA T, B T3 EERRE ARG 15, FOMBEAEAE 2 B K G -
NTRZIR TREE KRG ST — W TR KATZA R, EHFIH2007-20095FKIT T F H T
BORAEIREUN R KAMR SR, PP T HAKAIET S50, MR LR L. 45 RRY, KT Ripkagw)
il 0 SRR KL 52250 mm, AEJEE N2.7-307.2 g, “FIEK 1508 + 40.7 mm, IR ENT2.3 £ 49.7
go VLT B K M F 35 /44 (168.6 + 29.5 mm) i 3 KT H I (125.6 £ 41.2 mm). KBV AKAAECRN:
W =6.06 x 10°L**° (R*= 0.98, P < 0.01, n = 436). HIAKAIRZINE HHHIARK (L) 338 mm, K RE(hN
0.24/yro HPauly A\, GundersonfiDygert/A 3 Jensen/s X EF3FP A i2Ali B H FF 35 TSR T RECH0.43, K
B R 2 A% B EH A L VT B W) 1 A T R A I 2,26 012,00 VLI R TV B A S ) fi U T
KBS H0.81H10.79, Tt HBeverton-Holta) 25 45 G AL Al B H IR e KT R 320.57810.620 AR SEBRFHEE 73
BTG5 H12007 . 2008 F120094F VLV L B A 8 W) fit P i 45 2 3771 968,247 . 67,432F1176,266 )2, “F-35°59103,982)2; H
FILBOMRE R 7 I 22,953 )8 46,340)2 134,021 /2, “F351434,438 ), REVLHETLEME S E ST HELE.
KAMEW i G2 IR DRI BT, RO SRFP AN A S, AR ARV A T T FE AT B M2 B SRS i AR X — A

KHEIR: MEESHG A JET; MR, BHRITA, KEEWn

Estimating population abundance and utilization of Rhinogobio ventralis,
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Abstract: Rhinogobio ventralis, an endemic species in the upper Yangtze River, has been threatened by
overfishing and dam construction. To understand its population dynamics after the Three Gorges Reservoir
was built and before the Xiangjiaba and Xiluodu reservoirs were built, we employed body length—frequency
data to estimate growth and mortality parameters, population abundance and utilization of the fish based on
surveys in the Jiangjin and Yibin sections of the upper Yangtze River conducted from 2007-2009. Fish
ranged from 52 to 250 mm in length and 2.7 to 307.2 g in weight, with an average length of 150.8 + 40.7 mm
and an average weight of 72.3 + 49.7 g. The average size of the fish in the Jiangjin section of the Yangtze
River (168.6 £ 29.5 mm) was significantly larger than that in Yibin section (125.6 £ 41.2 mm). The
length—weight relationship of R. ventralis was well-fit with a power function, W = 6.06 x 10°°L**° (R*=0.98,
P <0.01, n = 436). Asymptotic length (L,,) and growth constant (k) were estimated using length frequency
data as 338 mm and 0.24/yr, respectively. Average natural mortality was comprehensively estimated as 0.43
using three empirical formulas proposed by Pauly, Gunderson & Dygert, and Jensen, respectively. The total
mortalities were estimated using a length-converted catch curve analysis as 2.26 in the Jiangjin section and
2.09 in the Yibin section of the Yangtze River. The observed exploitation rates were 0.81 in the Jiangjin sec-
tion and 0.79 in the Yibin section, which were higher than the maximum exploitation rates of 0.57 in the Ji-
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angjin section and 0.62 in the Yibin section that were estimated using Beverton & Holt Y"/R analysis. Popula-
tion abundance of R. ventralis in the Jiangjin section was estimated by length-structured virtual population
analysis as 68,247 in 2007, 67,432 in 2008, and 176,266 in 2009, respectively, with an average of 103,982;
while abundance in the Yibin section was estimated as 22,953 in 2007, 46,340 in 2008, and 34,021 in 2009,
respectively, with an average of 34,438, indicating the population abundance was higher in the Jiangjin sec-
tion than the Yibin section. We conclude that overfishing is occurring in these stocks of R. ventralis and rec-
ommend a longer period of monitoring in order to understand population dynamics of R. ventralis. We fur-
ther suggest that management authorities establish a longer closed period for fishing and undertake habitat

restoration to protect the endemic fish species.
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Fig. 1 Location of sampling stations in the upper Yangtze River
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Table 1 Mortalities and exploitation rates of Rhinogobio ven-
tralis in the Jiangjin and Yibin sections from 2007-2009

LB A} Year Z M F E

Section

NI 2007 3.01 0.43 2.58 0.86

Jiangjin 2008 1.90 0.43 147 0.77
2009 2.53 0.43 2.10 0.83
B Total 2.26 0.43 1.83 0.81

O 2007 241 0.43 1.98 0.82

Yibin 2008 1.81 0.43 1.38 0.76
2009 1.61 0.43 1.18 0.73
B Total 2.09 0.43 1.66 0.79

Z: BT REG M ARG F BT REG B JPRE
Z, Total mortality; M, Natural mortality; F, Fishing mortality; £, Ex-
ploitation rate
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Table 2 Estimate results of population abundance and biomass of Rhinogobio ventralis based on terminal fishing mortalities (F})

determined by different exploitation rates (E\)

YT B Sections Fy Year

Hi: Individuals (F&)

EY)E Biomass (t)

%A% Tteration method E=05 E=08 154 Tteration method E=05 E=08
fiRc3 2007 68,247 67,447 63,097 14.17 13.70 11.13
Jiangjin 2008 67,432 66,719 64,478 15.55 15.04 13.46
2009 176,266 174,952 171,938 2936 28.62 26.92
B 2007 22,953 24,881 22,613 2.58 3.46 2.44
Yibin 2008 46,340 44,744 40,832 5.15 4.62 337
2009 34,021 37,503 32,412 6.37 8.37 5.44
=3 KEMHTHHESHEEERLER
Table 3 Comparison of estimated population parameters of Rhinogobio ventralis
2N A L.  k(lyr) b FEAR%C (SR SCHR
Stock Length (mm) (mm) Number  Method Reference
BT Wujiang (1981-1983) 81-260 - - 296 112 AR KIE Age-length  Zhou & He, 1992
T Jiangjin (1989) 100-280 269 0.48 3.03 443 SERS A K Age-length  Duan etal, 1991
K I k #% Upper Yangtze River 75-236 299 024 321 546 TERS A K Age-length 7%, 20107
(2005-2007)
47T Hejiang (1998-2001) 81-240 316 030 3.15 445 FERS R KE Age-length  5KHA, 20037
AV Mudong (1998-1999) - 305 031  3.07 570 HERS-RK I Age-length  Deng & He, 2005
[NYT. Lijiang (2008) 101263 279  0.33  3.01 161 FERY-KIE Age-length  Bao et al, 2009
VT ¥ Rl H 3% Jiangjin and Yibin 52-250 338 024 320 436 ELEFAN [ This study

(2007-2009)

L. WL b AERKREG b KB E R ER R

L., Asymptotic length; k, Growth constant; b: Exponent of a length—weight relationship

BANERARK L) FELR KR, Wlogl, =
0.8979logL., — 0.0782, KHEEWIHIL,Z1°N157 mm (X
TERERAT 2248, 2005), H AR 5 H K BB 6 (1) L., 2
N341 mm, AEFRLMEHESER S 2 T, Ak
003 A K B8 W 0 £ B K AR 29 9280 mm (B 4
&, 1991), SR L AGHAE R ERK, Whes
KA W W ST SRR M L DB TR TR A T X Tl
PH . N NEK S Be® < 15, Hvon
Bertalanffy 77 #£ RE R iF Ul & R A K, MIK{E N AE
1.5-2.57 N (AR X, 1995), AHFFe*=0.79, Mk
HR1.8, TEEZVEEZ N .

1 R PR ECRE VP Al R 2R, AR B UR
ey WA IS EE. MO i L. K
PRIE RIS bR B> Tk S, Horp 3 TR K 450 1)
SEBRANE S HTVEAS 75 % E W O R AE RS, B K
FE AR 2 /N A E A 45 ) a7 50 55 A0 AT 52 2 75 Bk

© W (2010) KITEUFKEVEREEASTI. BFAI6 L,
BRKY, M

@ b (2003) KT LA TLIT B ILRIF i B 6008 10 9
fii. BLAR S, bl K, L.

(Gulland & Rosenberg, 1992), B FiSATILfi M i
R A AN T R RN 58 38, WX — PPk 7512 1 B
TR (FAHEEE, 2015) . A% 50 AR K 45 Ky Sz propd
il SR LE 1) PR AR S R AR K A I
REMER, MMEAEERIRECIES, 2010), —&K
K KHFE AR BRIET 15, B RER
0.50F [ F, RSP i KA KAF T RES 2 2 7
K, A HIEAER & e KA KA F, 7T LR &
fhEASBE(REE, 2013). ABFFERM, AR
EMNUEO.5FN0.81F, FiF 0 15 5 25 B 5 %A%
SE FR Ak 5 45 TRV 3 I B8 29 5%, iR A= ) = (1
REERMERK, FEWEL15%.
3.2 FEIUR5RIP

RIS (2010)F 7 RoR, KIL A FVLE
KAEW AR RN E 7 B3, FIFTEMERT &
WELE, AMAGERSZ —8, FLELB K
WA PR BB KT B E VLB . 201 22804F AR,
LA B K BB T3 R K20 164.1 mm, TRBEK
49100-180 mm(B 45, 1991), AHF EIR,

20072009 4F 1% V1. Bt K & Wy il 11 ~F 3548 K 81169.0
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mm, PCHEAEKLH A135-210 mm, BT HAR4A K 45
FAFEAALL . =02 7K 5 7K AT (1998-20024F), ‘B3
LB K A58 Wy i) 1) ot B 25 2R 7 1,294-4,4211 ) /km i
WeEh, YRR 2,506 /km(X) FE L5, 2010),
KB EE R 5 2 L, 2007-20094F K 6 W) fif) Fb 7
E(E1,530-3,089 )& /kmiE [H K 5, IR cE
N2,296 % /km, 2B =K FE & KT R BRI ELK
e iy R LR A N AR S . A TLVL B BB W) fif) (1) Fh
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B A 8 W £ (1 S 35 b B B0 49 ) D9 6,932 712,296
JFE/km, RN UL B 1Kt Wy il P B AR e T
EWHT B, =K E M20034E T a5 B K, KEgW i
SR KM A RO A DXGE A 3 FUER KV, YL
FEVT B ST =K B R X, 0 2P nT 8 52 7K e 1A
AR ALK . 20094 K g Wy il Fh £ B S AR T i,
Al g5 =K KA A K.

KAEW AT R KT I E B R 2 —.
FroesefliBinohlan (2000)%2 tH f& 3K 3 5 KA X ¥ 3R
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157 mm (XSHERE AR 2248, 2005), FH AR5 H A
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BOE A o TEEAN B ST B 8 ) i (1 55 5T
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J& I BT
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g, W RN R A A RS . K EEW)fif)
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i o BE AR A7 22 2™ 5 U (X EE, 2004) . BILEHRT
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K i Wy il P B 2 A4S MR DN B 7 LG IS A B 1 AR 9 R
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