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Quantity and marking rate of released species

#RIC I/ FE Mark quantity/ind
PRI/ %

&1
Tab. 1
b O AR/
Species Release number

7OLhRIC & T b oy g

Fluorescence Dorsal fin — T mark  Fin cutting

Marking rate

R M S. grahami 28 543 5000 3 000 3 000 38.54

FRARBIIGE Spinibarbus sinensis 40 107 0 0 0 0

H45% Sinilabeo 21 028 0 0 0 0

FLR B Ft Pelteobagrus vachelli 61 160 0 0 0 0

HIEHR Procypris rabaudi 10 530 0 0 0 0

A3t Total 161 368 5 000 3000 3000 6.82
1.2 fRiEFHE 1.3 #triERARENE

ThRic R 11 000 B, BARICE N 6. 82% ,
Horp A/ Sy p i fa R i B B 24 A AR e R R
38.54% ; bricfafh 5K Anic M E RS IRE S
B, ARiC AR E O/ NE P, IR KN
(120.0 £4.5) mm, F¥EF N (21.2 +
2.3) g

BEEbR L. SRR ARE 3 000 B, WS
5B A S B 2 i 48 ) = MR A BB 4% L 70 % TR
HELTHRAH,

THiE T br. PERERIAZE @ 3 000 B, R
5 AR BEAS A SRR AR, B R
RHTR (ARICgR*5 . 7% 0001 ~3500) , 70%
R R EHEAWN,

bR, ERERIAE M 5 000 B, 7TEH
U 150 mg/L PE RS . pH 7.2 B It
% 24 h HEATPOGTTRRIC

pricfafhZbnic S s s, BT M
BT EA RN LEE TR A R THEA R iy
B SR, Ay 3. 14 m®, HoKIRE N
80 cm, #fFE3 d J53e4E, HFHUM.
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Tab. 2 Recapture fishing time and sample area

KA H ) REFEXEA/m™  REREL
Collection date  Area of sampling area Collection times
05 -10 15 000 1
06 —08—06 — 09 20 000 1
07 -10 28 000 1
£ Total 63 000 3

E1 EHREREREAENES S
Fig.1 Distribution of recapture sampling areas and
survey reaches
T BREDHEFRIR R A% KRR R
il WORAFIRE R, KO =LA E N
T A

Notes: The black border indicated the recapture sam-

pling areas; the red line indicated the test basin; the blue
line indicated the side drainage basins; the purple triangle

indicated the discharge point.
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( Acrossocheilus yunnanensis ) , H K J& i g figd
(Zacco platypus) FUS/KH (Semilabeo prochilus)
S5 o LM AR KT L I £ 2 A A% R JE ]
WESF (P>0.05), 5 A RA BRI 3R Bl
B bR 28 5 EEAR AR K BUBTREBL B = 6] ( Cyp-

rinus carpio) . Y ( Carassius auratus) 125 J /)
RUE W # K BUGE i K A 1% B AR 858 ( Rhodeus
sinensis) . W IKWIMR R £ ( Rhinogobius cliffordpo-
pei) S5, XAWRBIKHFMEBIR YA e B A
0L B A I A S R L

®3 AEEEHREARNAFETRIREER 5T
Tab. 3 Statistics of control group breeding experiment results for each marker group at different times

2[5 Groups F857 Indices HI Date
05 -10 06 — 10 07 -10
FRiCJE RE/d Marked days 15 45 75
T /mm 120 7.9 122 +3.3 135 +1.2
fEEEY B 427 336 256
/5 Fin cutting TR % 14.2 11.2 8.5
Fric ks b 504~ 401 276 207
Kt %/ % 80.2 55.2 41.4
B FRE/ % 19.8 44.8 58.6
K /mm 120 +5. 1 121 +5.6 129 +4. 4
R 413 302 248
e g o G/ % 13.8 10.1 8.3
&€ T #7 Dorsal fin — T mark R A 599 )12 y
KR/ % 59.8 42.4 16.8
FR /% 40.2 57.6 83.2
SRR/ mm 124 £2.2 127 3.9 129 +4. 4
SR B 486 455 429
PRI FEVE R/ % 9.7 9.1 8.6
Fluorescent labeling Fricks %0 A 5 5 5
K%/ % 97.2 91.0 85.8
bR/ % 2.8 9.0 14.2

TE: 1) 8 AJERTNOK, RAFTRER; 2) A6l At i S br i AR A 5 R B0 (500 ) B9 T E 5
3) FOLIRCAIZREPLIRE 5 BB, WHAZO6RMEB, LU IZOL T,

Notes:1) After August,due to the flood season,the cages were removed;2) The detection rate was calculated as the ratio of

the detected samples with marks to the original stocking number (500 individuals) ;3) In the fluorescence labeling group,5 ran-

domly sampled otoliths were taken for fluorescence microscopy,and fluorescence was detected.

®4 KA LEFERYAR ST

Tab. 4 Catches of Chishui River upstream

N T - B % Fit i L/ %
% Miind Iy oo /% WAL

. . Proportion of Proportion of IRI

Species Quantity Body mass .
individuals body mass

LRI Paracobitis variegatus 39 924.4 4.51 3.73 823
FH 1 Onychostoma sima 2 348.2 0.23 1.40 25
FCBEBHN Pelteobaggrus nitidus 10 233.2 1.16 0.94 178
TLIRTEFifh Pelteobagrus vachelli 24 506. 8 2.77 2.04 482
B J0Mifi Leiocassis ussuriensis 8 235.6 0.92 0.95 112
SRIKA S, prochilus 122 1677.2 14.10 6.76 2 086
#53k i1 Garra pingi pingi 24 3939.1 2.77 15.87 1 585
HARSEE R. sinensis 46 185.6 5.32 0.75 607
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gk 4
Fik Hoit/ind R g i K% {ENTi .5 /%
Species Quantity Body mass P.rop.or.’[lon of Proportion of IRl
individuals body mass
R UAZNE 1 Schizothorax grahami 124 6 045.3 14.34 24.36 3870
AR RIBE Spinibarbus sinensis 9 1045.6 1.04 4.21 158
=B A. yunnanensis 164 4300.9 18.96 17.33 3629
i C. carpio 4 1220 0.46 4.92 161
)l C. auratus 36 791.2 4.16 3.19 735
TatEEE 7. plarypus 109 1565.6 12.60 6.31 1 891
Vi BRI Sinogastromyzon sichangensis 14 59.9 1.62 0.24 112
55 5 HH 0 Onychostoma breve 1 94.7 0.12 0.38 7
fi Percocypris pingi 2 623.6 0.23 2.51 41
F ek Euchiloglanis spp. 4 118.8 0.46 0.48 28
JE g Hemibarbus labeo 7 265.6 0.81 1.07 56
Wit Saurogobio dabryi 12 238.3 1.39 0.96 141
U IRWIUF R4 R. cliffordpopei 104 396.3 12.02 1.60 1362
A1 Total 865 24 815.9 100. 00 100. 00
TE:IRI >1 000 g fRF#Fh,
Note:/RI >1 000 is the dominant species.
%5 ERHMSERESR 2.3 tRiZE
Tab.5 Results of catching S. grahami R BT Sk P AR 54 /l\, Hop gy bR
I RIGERUIE  EMite g3, WEETHRT A SORARIZ 34 A, BT
Collection time Collection individuals ~ Biomass FRIOYISR A K B B E ARG NG
0510 o6 L 78 SR 1 BT B 0068 1 [l i 8 68. 8 A, i el
ot 20 o g (o).
411 Total 124 6 045 24 ﬁﬁgﬁﬁﬁ NN
T FEDCEEAI, N G R FERT ST 257 IR 7 i, SATIRTIREL 2016 4 5—7 1
Notes : The river section in the sample area is the same, 1}%%{5}&[7\] %%%Hﬁ@/ﬁﬁiﬁﬁﬁ 1.68 x 10* ~
but the sampling river width in different months is different. 2.12 x 104%; B R 467. 6 ~909. 3 kg

*6 REXMNRZEKHE
Tab. 6 Statistical results of markers of sampling areas
PEROR B RS/ BERIRE BRIy A

R e AR T K em R

M e ki ol Qi Avrge by lngh By mass O PR T e

By BRI 8 121.1 25.2 1.25 10.0

05 -10 HHET by 6 121.2 21.9 15 1.67 10.0
FIEhRIE 16 124.4 26.1 1.03 16.5
SyEERRIC 4 131.4 24.9 1.82 7.3

06 - 10 T T b 1 136.5 29.6 45 2.38 2.4
PIEhRIE 11 146. 6 34.2 1.10 12.1
Sy BRI 1 156.3 39.6 2.44 2.4

07-10 75

P&, 7 173.4 56.2 1.16 8.1
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Tab. 7 Assessment of S. grahami resource on quadrates

FRic [l H 19 PRk

Mark recovery date

Nk STivg e ESoiva
Marked fish quantity Average weight

recovered quantity

EIE [ K A

Corrrcted

ﬁ}‘%ﬂff{ﬁ/ﬁi Instantaneous resource

B/ B Quantity 4E#1E/kg Biomass

05 - 10 30 24.4 36.5 1.99 x10° 467.6
06 - 10 16 29.6 21.8 2.12 x 10* 726.1
07 - 10 8 55.2 10.5 1.68 x 10° 909.3
3 it TRER S AR BRI AH BRI B T

3.1 FRicEEAE

iz bRic M 7 P O R, AT 2
KA A, ToE AR, ARk AR BEAY
K EGHME R 72 3 km J& TR X 8L, TR L
FEREOK, il m 2283t 40 m, KA Tiff
(1) £ S AR X A 2 T Btk A L, BRI T
R AR R B AR KN R B 24 74 km T HE 7K
BEEREEAD A, 3 R AR 1 7 AT 0
flfio MAmic g kR, BRI T brdE
AN FPARIC Y, AR AR5 ™ A )
L, PRI ARIC X GRS B AN T 16 em,
?*%&Wﬁﬁm%ﬁﬁﬁﬁﬁa% A
R 25 ARtk anrpAE Rl | 5 R AT
1 I 15 B8 R P AR AN e R 45 2 55, (A
AR, MELAEDEARS:, vk RKm, Witk
VAR hRiC 2

ARSI AR R R G R h%
fETH, AR, & FRBIAmL, BhsE
i3 < B S 07 D0 KR % N e o N = -1 %E&
Rk RE, pmicikgdizreie, BT Ak
TR ELE Y Y A T I B RS Y A TRk S E i 1% S 1)
P BRI (0 7 VR A T L PR PEAS , b
TR A e a3k B (YPR) AR AR, 7 2
IZIERIZERY TR B, AR B | FETORIA K - 1K
Frir R R, AR A E K SR
K ERIET R 8L, PFN ORI A . I
R AR [l 6 A . YPR BB ] )y fif
HiAG SO A AR A i B B ) RS AR Ak, Gl
i SRR AL G, BENSRCAT s B B
TUH B SRR £R . 53— 7, YPR BERY kA
6T O EARFR A R AE R IR AR Y b
et AR W2 B AR e 2R, ML S ik

Bk AT vl 5 PR PEAL B A S AL AN Bio
Sonics DT - X, 7EfAFFERFILS i DL AR
Ay DXl 2 AR B, AT DR R Y
PR, MAMEN DK TR, HZ SRR
TR,
3.2 ERYSH

BRHOG IEA TR By, FREHA
TR A AN SE AR AMA, S ORI S e T4
FIFFTE—E IR 2E . TERK, A0, Wl kkfR
@*%ﬁme@ﬁ$ﬁ WA, TR, B8%E
BF e, W EE AU, R Eig ok, sk
B4, mzmmu%%$ EESIRINI-PIEE R
ORI RZ b im T, Bk, At T
HAKI, i SRR N AT A O 2 R
— A IS N

AR B AR, BT R
SRR AT G A5 AR T S AR TR Y /N R £ 2R
Hh, BRWIRE G | AR rh AR ] e AT F
TR 2 AR B, X 5 ARV RS
19 2010—2013 45 7 7K T 7T B 3 ) A5 21 412 58
i, FCrbJEsy ARG | gt PUIC BRI
KEEWE ( Mystus macropterus) . Wt ( Rhinogobio
typus) . ML JE i ( Leiocassis crassilabris ) . 3 fif)
(Squalidus argentatus) . # . 6% (Siniperca chuatsi) .
VIR PLEE ( Pseudobagrus truncates) . A4S ( Si-
lurus asotus) N JE MM IZIT B 1) E B HFh
KA AR, 3% AT BEAE PR A e R i R i 45 2
eSS R & 6 o (SR S ARl A4
W, SEnt < HAEAR T ARA L $mﬁﬂm
VAR HE Tl BEIRIKAE AR DR 4
r,%ﬁﬂ%%%ﬂﬁﬁéﬁﬁﬁﬁﬁ@mm
X RARE A 2K TR TRT 5 B 1) £ G UR SoR A AR B R G
ks R EERME
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Assessment of the resources of Schizothorax grahami in the headwaters
of Chishui River based on the marking and recapture

CHENG Yun', ZHAO Xiaosha’*, TANG Yongzhong®, ZHANG Youzhao’
(1. Zhaoyang District Water Bureau, Zhaotong 657000, China;
2. Yunnan Administration and Conservation Bureau of Rare and Endemic Fish National Nature
Reserve in the Upper Reaches of the Yangize River, Zhaotong 657000, China)

)

Abstract; In order to understand the status of fishery resources after the implementation of conservation man-
agement and stocking of the Chishui River, and to provide a data base for future fish conservation and stocking
work, this study was conducted in 2016 by using three methods of fluorescent tagging, dorsal fin T - tagging,
and fin clipping tagging to mark and recapture S. grahami as an indicator species, and using breeding experi-
ments to deduce the marker loss rate. Three samples were taken in May, June and July to assess the fish re-
sources in the source section of the Chishui River. The results showed that the instantaneous resource numbers
of S. grahami in the source section of the Chishui River during the assessment period were 1.99 x10*, 2.12 x
10* and 1.68 x 10* individuals, respectively; the instantaneous biomass was 467.6 kg, 726.1 kg and
909. 3 kg, respectively. Both the clipped fin marker group and the dorsal fin T marker group suffered from fall
off and loss, with the loss rate of the dorsal fin T marker increasing exponentially with the increase of breeding
time. The evaluation results showed that the continuous proliferation and release had a significant effect on the
stability of fish resources in the headwaters of Chishui River and was conducive to the recovery of fish resources.

Key words: marking and recapture; Schizothorax grahami; assessment of resources; Chishui River



