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Fig. 1 Morphological characteristics of back scale (a), lateral-line scale (b), chest scale (c), lapillus (d1, d2, d3, d4), hip scale (e), opercular
bone (f), vertebrae (g), asteriscus (hl, h2) of Ptychobarbus dipogon
PZATFIIX; UZN EMIX; DZJ FUIX; BZAEX; d1 ARk, d2 75 1H; d3 41 ; d4J9iEikim; h1 29 AT h2 ST 150 5¢;
2N FI 3 4JyBEnt; Sy gLl 6y R
PZ is the front zone; UZ is the upper zone; DZ is the lower zone; BZ is the rear zone; d1 is the far pole face; d2 is the back face; d3 is the
ventral face; d4 is the near pole face; hl is the inside face; h2 is the lateral side; 1 is the spinal protrusion; 2 is the wing leaf; 3 is the main
groove; 4 is the basal leaf; 5 is the central auditory ditch; 6 is a leaf protrusion
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FHIE(R RUREESS)

Fig. 2 Annuli characteristics of back scale (a), lateral-line scale (b), chest scale (c), hip scale (d), asteriscus (e), lapillus (f), opercular bone
(g), vertebrae (h) from the same Ptychobarbus dipogon with 215 mm SL(dots show annuli)

TSH (a); LR BE4KS (b); BOBESES (0); HBESH(d); BEATTI (e); TCH AT TH (6); B 511 788 (g); HHMETH 78 (h)
back scale 5 years (a); lateral-line scale 4 years (b); chest scale 5 years (c); hip scale 5 years (d); asteriscus 7 years (e); lapillus 7 years (f);
opercular bone 7 years (g); vertebrae 7 years (h)
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Fig. 3 Annuli characteristics of back scale (a), lateral-line scale (b), chest scale (c), hip scale (d), asteriscus (e), lapillus (f), vertebrae (g),
opercular bone (h) from the same Ptychobarbus dipogon with 400 mm SL (dots show annuli)

BN (a); ML EERS (b); MEEERES (c); B HELONS(d); EH-A 1788 (e); THAT 1768 (D); FHEE 158 (g); Bl 75 & 1568 (h)
back scale 9 years (a); lateral-line scale 9 years (b); chest scale 8 years (c); hip scale 10 years (d); asteriscus 17 years (e); lapillus 17 years (f);
vertebrae 15 years (g); opercular bonel5 years (h)
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Fig. 4 Annuli characteristics of back scale (a), lateral-line scale (b), chest scale (c), hip scale (d), opercular bone(e), asteriscus (f), lapillus
(g), vertebrae (h) from the same Ptychobarbus dipogon with 488 mm SL (dots show annuli)

0110 (a); MIZRBE126%(b); BaBE1208(c); B85 1618(d); 55152368 (e); EE 260 (D); H 413458 (), HHEHE21H (h)
back scale 11 years (a); lateral-line scale 12 years (b); chest scale 12 years (c); hip scale 16 years (d); opercular bone 23 years (¢); asteriscus

26 years (f); lapillus 34 years (g); vertebrae 21 years (h)
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Tab. 2 The average age of different age materials
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£ % ) . , )
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scale

L 9.33+2.68" 6.47£1.90° 8.13+2.41" 10.65+1.82"
Back scale

N 193 53 124 69

E R P RS AR R T REROR A B3 2 R (P<0.05)
Note: Values with different superscripts in each column are
significantly different from each other (P<0.05)
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Fig. 5 The average percentage error (IAPE) between asteriscus,
vertebrae, opercular bone, hip scale, chest scale, lateral-line scale,
back scale and lapillus
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Fig. 6 The relationship between the age and body length

e LR A OTE V1 A 90 B R M| 4Ok e St 1
- BRI I R L (IR AR ) 45 s S 3ot 1
A KA I AT [ SR BE T A I s, PR T e
B T RO RO AT, A4 2 B VR i
7;[14]O

SR — Rl A =, R RO AE R R R SUH TS R
PR H A — AR, BT AR 8 S BOR RIAE RS B
EERMR A PR R, A % BRI
BOAERY AoRs, B A %58 I3 I i RAE I
35U, B ME % BT AR i K AR 3418, 35 A
344, B N220%, AR 19w, MLk ek 16k, 15
5178 . FEAR T 2308, S 5 B HA A A
% 5E (P AR 2 A TG 2 35 2 R (P>0.05), A
FEAERSTE R LA, S35 T 00 35 5 R0 U o g
(P<0.05). B 78 % RIS AMARS, A, &
AR A R RORL R T AT . 47 5 A
S, 8 2 B S 320 5 T L 3 A A () HE 2 PO R 4,
i 26 s U0 O BRI RS S 2, AR 5

R3 WHMHRETEERPRIEEW TS —148
Tab. 3 Distribution of readability scores for different age materials
of Ptychobarbus dipogon (4—14 years)

2 b B S 4

A;‘:}ffﬁfim Propor{t'iijoﬂjiﬁol;\fj ja)cill‘;[ﬂlﬁtﬂy score

1 2 3 4 5
{%ﬁﬁ 943 66.04 18.87 5.66
A}i:e%sﬁls 1.89 4340 3585 1698 1.89
Vﬁﬁiﬁ;e 3.77 4340 45.28 3.77  3.77
Operﬁ;%:;llj%;;r%bones 1.89  64.15 30.19 1.89  1.89
Hi?sﬁc%ale 16.98 56.60 24.53 1.89
Chg?t@s%cale 9.43 5094 30.19 9.43
Lateﬂﬁ?n%scale 11.32  56.60 28.30 1.89  1.89
Baj?l:%ale 11.32  60.38 24.53 3.77
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Tab. 4 Distribution of readability scores for different calcified struc-
tures of Ptychobarbus dipogon (more than 14 years)

= -
A TE R VR4 LA
FRMEL Proportion of readability score

Ages structure ) ) 3 2 5
WEA

Lapillus 429 5786 2929 643 2.14
EHA

Asteriscus 2.14 4929 3500 1143 214
HHEE

Vertebrae 429 50.00 34.29 8.57 2.86
il S5 F

Opercular bone 286 5143 3643 643 236
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VALUES OF EIGHT STRUCTURES AS AGE DETERMINATION OF
PTYCHOBARBUS DIPOGON, TIBET AUTONOMOUS REGION

LIU Yan-Chao"’, LIU Shu-Yun® and LIU Hai-Ping’

(1. Food Science College, Tibet Agriculture and Animal Husbandry University, Linzhi 860000, China; 2. Institute of Fisheries
Science, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850002, China;
3. Finance Bureau, Linzhou County, Lhasa 850000, China)

Abstract: The morphology and annulus characteristics of Ptychobarbus dipogon were described by eight aging materials
in Tibet Autonomous Region, China, and then the suitable aging materials were determined in term of structures and
annuli characteristics of eight aging materials. Hip scale was seriously specialized, annulus characteristics of chest
scale, lateral-line scale, back scale were not obvious. Compared with the lapillus, the average percentage error was
41.63% for hip scale, 51.26% for chest scale, 50.50% for lateral-line scale, and 51.26% for back scale. The average per-
centage errors of asteriscus (12.28%), vertebrae (15.67%), and opercular bones (17.81%) were little different from
lapillus. Below 23 years old fish, the average age of lapillus was 14.39 years that was similar with asteriscus (13.13
years) and vertebrae (13.20 years), but it was significantly higher than opercular bones and four scales (P<0.05). Above
23 years old fish, the average ages of seven aging materials were significantly lower than that of lapillus (P<0.05). The
maximal age was 49 years for lapillus, 35 years for asteriscus, 34 years for vertebrae, 34 years for opercular bones, 22
years for hip scale, 19 years for chest scale, 16 years lateral-line for scale, and 17 years for back scale. The relationship
between the age of lapillus and body length was logarithm function (P<0.01). Therefore, the lapillus was the suitable
age determination material for Ptychobarbus dipogon.

Key words: Ptychobarbus dipogon; Lapillus; Asteriscus; Vertebrae; Opercular bones; Scales; Age determination



