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Fig. 1 Sampling area of S. curvilabiatus in the lower reach of
Yarlung Zangbo River
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Tab. 1 Readability level of annuli on different calcified structures
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Tab.2 Number and standard length of S. curvilabiatus at different ages

S HA Otolith FHER Vertebrae il 3% Opercular bone

Age n Mean+SD (mm) n Mean+SD (mm) n Mean+SD (mm)
3 4 120.5+9.75 6 133.33424.43 5 124.4+12.14
4 27 182.96+24.51 28 197.394+30.76 25 183.84422.33
5 15 222.534+22.27 33 236.85+41.4 44 241.52+28.79
6 18 245.22+20.97 22 284.36+47.34 14 285.71+£37.13
7 21 271.05+25.32 28 309.43+52.38 23 297.65+37.43
8 29 306.76+46.9 22 358.5+47.62 24 354.044+45.83
9 31 350.48+36.93 21 350+39.4 28 362.04+38.96
10 20 363.154£27.59 16 372.69425.27 25 386.08+31.33
11 15 384.93+32.66 21 395.19+£29.34 22 403.41+24.49
12 17 401.06+34.63 17 420.47+36.39 17 425.82+31.56
13 18 420+27.28 9 420+24.52 6 424.33+42.1
14 15 419 8 428.75+35.31
15 1 423 2 427.5+17.68 1 440
16 1 451 2 405+56.57 1 508
18 1 490
20 1 490
21 1 421
22 2 481.5+£37.48
43 1 490

K2 IUSRIEAA FERM R SURE (B AR RS
Fig.2 Annuli characteristics of different calcified structures of S. curvilabiatus (dots show annuli)
a. H fotoliths; b. i vertebrae; c. fi 7 F opercular bones



12 4 AR AT LT W SIUR R R 5 AR 1773

%3 INEEE & TEIFRAREEME TS IS 2L 4 I E /N T3, A K B,
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Fig.3 Age bias plots for pairwise age estimates from two independent readings
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Tab. 4 Mean values of age estimates from different calcified
structures of S. curvilabiatus

TR
Mean values of age estimate

AR

Calcified structure

MAEATotal Age 1—10  Age>10
H-fi Otolith 8.87+4.04" 7.01+2.11"° 13.2+4.13"
4 H B Vertebrae 7.6242.86°  6.60+£2.10° 11.63%1.60

i1 3% Opercular bone  7.81£3.10°  6.37+2.0°  12.0+1.56"
n 236 173 63

T FFVBE bR B [F) 7R 22 5 (. 35 (P<0.05)
Note: Values with different superscript letters in the same
column are significantly different (P<0.05)

70A096(170A282)_1 ]
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Fig. 4 Frequency distribution of the standard length groups of S.
curvilabiatus
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Fig. 5 Frequency distribution of estimated age groups of S.
curvilabiatus
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Tab.5 Number of specimens and range of standard length at age of S. curvilabiatus
b Age HEdEFemale HEVEMale 5 K FFUndetermined

n  MeantSD (mm) Range (mm) n  MeantSD (mm) Range (mm) n Mean+SD (mm) Range (mm)
1 42 68.0+15.3 48—115
2 36 110.1£10.2 85—128 41 107.8+16.4 81—162 11 93.4+12.1 48—103
3 79 134.5+£22.5 102—216 66 138.8+18.7 103—182 2 103.0+£9.90 96—110
4 52 171.6+29.8 130—255 102 169.4+22.8 132—268 2 151.5426.2 133—170
5 35 203.5422.6 166—251 69 199.5+25.0 150—265
6 15 235.2+16.9 206—267 30 243.8+23.4 208—302
7 18 263.1£29.6 200—305 34 263.5+25.3 216—343
8 25 300.2452.6 214—401 23 293.3+46.0 218—405
9 22 352.2439.2 284—419 20 340.8+46.7 240—419
10 16 366.1+46.4 257—440 22 358.0+33.9 280—423
11 12 416.1£31.7 351—453 17 375.9+23.1 331—421
12 29 414.8+29.2 352—474 18 382.0+23.7 352—435
13 19 424.2+18.6 387—454 15 395.3+£31.4 337—436
14 20 426.9+£28.0 382—497 396.5+12.7 382—419
15 6 426.0+42.8 362—460 389.0+24.7 364—423
16 1 481
17 1 451
18 1 428
19 1 421
21 1 452
23 1 508 1 455
43 1 490
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Fig. 6 Length-weight relationship of S. curvilabiatus
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Fig. 7 The relationship between age and standard length of S.
curvilabiatus
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Tab. 6 Comparison of growth characters of Schizothorax fishes in the Yurlung Zangbo River in different studies

; SEREHD BARRE L K ERKSH e

%Epi gﬁ;ﬁﬁé ﬂzﬁ;jj;“” *i*i& Stﬁzr d _’E‘Eﬁé\ ‘ﬁiuﬂJ Growth parameters I@ﬂ@}ﬁ

Species location structure Sample length (mm) Age  Sex L, (mm) k fo 0 Reference
AR R MEERAML  HA 176 53—492 2—24 M 4924 0.1133 —0.5432 4.4389  [27]

Schizothorax o ’connori
219 53—422 2—18 449.0 0.1260 —0.4746 4.4049

MEEAMAT  HA 673 33—553  1—50 M 5769 0.081 —0.946 44307  [26]
596 33—460 1—40 ME  499.7 0.095 -0.896 4.3751

ETAEAY ] HEi] MEERAML  HH 448 151—642 4—40 Mff  668.1 0.076 0481 4.5305  [22]
Schizothorax waltoni
377 176—499 4—37 M 5604 0.083  0.161 4.4161

EiNE f MEEBAMT WX 126 — 2—16 M 656.8 0.053 -3.305 43591  [30]
Schizothorax macropogon
111 — 2—16 i 4962 0.074 -4.017 4.2605

MEEAMAT  HA 230 139—474 3—24 M 500.0 0.123 0392 44878  [5]
188 113—421 2—17 #4495 0.166 —0.020 4.5256

JUSHE M MEBAAT HA 404 48—511 1—43 M 5902 0.096 0282 4.5243 KW
Schizothorax curvilabiatus
485 48—455 1—23 Mg 5753  0.090 —0.011 4.4740
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CHARACTERISTICS OF AGE AND GROWTH OF SCHIZOTHORAX
CURVILABIATUS IN THE LOWER REACHES OF THE
YARLUNG ZANGBO RIVER

1,2,34

WANG Jian"***, ZHANG Fu-Bin', HU Hua-Ming', GONG Zheng’, CAO Wen-Xuan' and LIN Peng-Cheng'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China; 2. Key Laboratory of Changjiang Regulation
and Protection of Ministry of Water Resources, Changjiang Engineering Group, Wuhan 430072, China; 3. Hubei Key
Laboratory of Basin Water Security, Changjiang Survey, Planning, Design and Research Co., Ltd., Wuhan
430072, China; 4. College of Environmental Science and Engineering, China West Normal University, Nanchong
637009, China; 5. College of Life Sciences, Zaozhuang University, Zaozhuang 277160, China)

Abstract: Estimating age structure of fish populations and growth of individuals are fundamental to assessing fish popu-
lation dynamics and formulation of effective fisheries management. Obtaining accurate age information is the first step
for precise understanding of these metrics. As one of the dominant species in the lower reaches of the Yarlung Zangbo
River, little is known about the age estimations of Schizothorax curvilabiatus. 928 specimens of S. curvilabia-
tus were collected from December 2015 to November 2016 in the Motuo reach. Otoliths, vertebrae and opercular bones
were examined to assess the suitability of the three calcified structures for age estimation. The results showed that oto-
liths were more suitable than vertebrae and opercular bones for age estimation of S. curvilabiatus. The standard length
(SL) of S. curvilabiatus ranged from 48 to 508 mm, weight (W) ranged from 1.8 to 1898.9 g. The range of esti-
mated age was 2—23 years for males, 2—43 years for females, and 1—4 years for those of undetermined sex. S. curvi-
labiatus populations in the Motuo reach were dominated by the specimens of 3—5 years. The intercept of length-
weight relationship showed no difference between sexes and the function was described as W=2.279x 10° SL*”'. The
von Bertalanffy function was used to model the observed length-at-age data as L,=590.2 [17e70'096(t70‘282) 1, W=3016.8 [1-
efo'O%(FO'zgz)]2'931 for females, and L=575.3 [l—efo'ogo(ﬁo'ml)], W=2798.9 [1—670'090(#0'011)]2'931 for males. The inflexion point
for the growth of females and males were 11.5 and 11.9 years, respectively. Accordingly, reasonable conservation
measures, such as controlling fishing, habitat protection and strengthening artificial breeding, are needed to maintain
the fish stock for future generations due to the increasing anthropogenic activities in the lower Yarlung Zangbo River.

Key words: Yarlung Zangbo River; Otolith; Growth function; Life-history strategies; Ecological adaptation; Schi-
zothorax curvilabiatus
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