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Tab.1 Sampling informations of locations and S. dabryi

R SFEE7KHR/PC SIS H (m/s) EHA MHA P /mm
sampling locations mean water temperature mean flow velocity asteriscus lapillus body length
LT tE)  upstream(Guangyuan section) 253 0.35 72 68 136.09+14.56
R GEZEY) midstream(Peng’an section) 27.2 0.11 44 40 128.55+9.95
(& N1B)  downstream(Hechuan section) 29.1 0.05 79 45 114.95+11.52

e SRR R A R

Notes: the flow velocity of sampling points were measured by float method
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Fig.1 Measurements of S. dabryi lapillus(a), asteriscus(b) and locations of landmarks

Measure indices: /. lapillus length; h. lapillus height; s. lapillus area; p. lapillus perimeter; L. asteriscus length; H. asteriscus height; S. asteriscus area; P.
asteriscus perimeter; LR. rostrum length; LA. antirostrum length; L1. horizontal distance from rostrum to the center of asteriscus; L2. vertical distance
from rostrum to the core of asteriscus; L3. horizontal distance from antirostrum to the core of asteriscus; L4. vertical distance from antirostrum to the core
of asteriscus. Shape indices: aspect ratio. //h, L/H, roundness. 4s/nl’, 4S/nL*; format-factor. 4ns/p’, 4nS/P*; circularity. p*/s, P/S; rectangularity. s/(/xh),
S/(LxH); ellipticity. (/-h)/(I+h), (L-H)/(L+H); LR/LA. rostrum-to-antirostrum ratio; LR/L. rostrum -to- length ratio; LA/L. antirostrum-to-length ratio;
L2/L1. aspect ratio of distance from rostrum to the asteriscus center; L4/L3. aspect ratio of distance from antirostrum to the asteriscus center; L//. length
ratio of asteriscus to lapillus; H/h. height ratio of asteriscus to lapillus; S/s. area ratio of asteriscus to lapillus; P/p. perimeter ratio of asteriscus to lapillus.
Type [ landmark: 6. intersection of rostrum and antirostrum or central protrusion; 10. endpoint of sulcus tail; 11. upper intersection of sulcus tail and
trunk; 12. lower intersection of sulcus tail and trunk. Type Il landmark: 2. intersection between the vertical line based on the landmark 10 and the dorsal
side; 4. intersection between the vertical line based on the landmark 7 and the dorsal side; 9. intersection between the vertical line based on the landmark
10 and the ventral side. Type III landmark: 1. the longest point of backend; 3. the widest point of dorsal side; 5. the longest point of forehead; 7. endpoint

of rostrum,; 8. the widest point of ventral side
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Fig.2 Shape of lapillus(a) and asteriscus(b) of S. dabryi
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Fig. 3 The asteriscus morphometry of S. dabryi in three sections

(a) upstream(Guangyuan section); (b) midstream(Peng’an section); (c) downstream(Hechuan section), the same below

®2 WEEFANESHER

Tab.2 The morphological characters of S. dabryi asteriscus

[E2TN I3 i T

character upstream midstream downstream
IEZLL  aspect ratio 1.156+0.007° 1.106+0.008" 1.1210.006
Wil 2 ellipticity 0.07120.003" 0.048+0.005" 0.057+0.002°
HMLHEAK LRL 0.113+0.002° 0.096+0.002° 0.097+0.002°
BHLLEHAK LAL 0.174+0.002° 0.160+0.002° 0.155+0.002°
R PR H AR OIYELL L2/L1 0.880+0.015" 1.083+0.021° 1.339+0.025°
HREUA knobs number 6.050+0.279" 4.500+0.257° 4.830+0.172°

T Bl R EEEAR R, AN FIVCER FIAT B A [F) 7 8RR 22 57 B35 (P<0.05)

Notes: the data were presented by the mean+SE, and the different letters meant significant difference(P<0.05)

A% Fith AR T s R (L 5), 2R B O [R] Y B g 7). FEMAEGAR 10, 11, 12), DL iE 05 5
fif) 2 H A A 25 EE R Gl br 6. JL (PR 58)
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Fig. 4 Scatter plots of relative warp scores on the 1" and 2™ for S. dabryi asteriscus of three sections
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Tab. 3 Contribution rate of twelve landmarks to

relative warps %
Hobr TR
landmark contribution rate

1 232

2 1.44

3 2.46

4 1.40

3 1.59

6 39.06

7 32.72

8 474

9 211

10 483

1 3.19

12 4.15
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Fig. 5 Grid deformation for S. dabryi asteriscus of three sections
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Tab.4 Discriminant results of S. dabryi asteriscus

FoprRm
otolith type

sampling locations

F I IE#HZE/%
discrimination accuracy

HHLER/E  discriminate result

(Guangyuan section)

-y L e [N A1
FiER) T GE %) i) O
. total
upstream midstream downstream

(Peng’an section) (Hechuan section)

it (U= 91.7
Type 1 upstream(Guangyuan section)
ma TPl G 2 ) 81.8
Type II midstream(Peng’an section)

R iF (&)1 B 91.1

downstream(Hechuan section)

66 3 3 72
1 36 7 44
0 7 72 79
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Otolith morphology of Saurogobio dabryi and the variance in
different sections of Jialing River

PENG Yan', ZENG Yu'", ZHANG Chen', GONG Jianhan', ZHOU Xiaoyun "*

(1. Southwest Branch of the National Freshwater Fishery Engineering Technology Research Center, College of Life Science,
China West Normal University, Nanchong 637009, China;
2. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The purposes of this study were to understand the otolith morphology of Saurogobio dabryi in Jialing
River, as well as its phenotypic consequences of water environments variations. 195 S. dabryi individuals were
collected from the upper (Guangyuan section), middle (Peng’an section) and lower reaches (Hechuan section) of
the Jialing River from June to July, 2016. The lapillus and asteriscus of the left side were used as the study materi-
als. 14 morphometric parameters were measured with traditional methods and transformed into shape indices such
as aspect ratio, roundness, format-factor, circularity, rectangularity, ellipticity, etc. Besides, 12 landmarks were es-
tablished around the rostrum, antirostrum and sulcus of asteriscus by landmark methods. The results showed that
the lapillus of S. dabryi was reniform, the morphology had no significant difference among three sections. the as-
teriscus of S. dabryi was round or oval with a rough surface, the number of knobs was less than 20, the anti-
rostrum was more developed than rostrum, but the central protrusion was not very obvious, the sulcus was
teardrop-shaped. Relative warp principal component analysis divided S. dabryi asteriscus of three sections into two
types, Type I and Type II. Type 1 contains the upstream of Jialing River S. dabryi asteriscus samples, while
Type II includes the middle and lower reaches of Jialing River S. dabryi asteriscus samples. The comprehensive
results of traditional morphological method and landmark method showed the morphological differences of the two
types were mainly reflected in the overall contour, the knob number, the basal leaf (landmark 6, 7), the sulcus
(landmark 10, 11, 12) and the widest point of ventral side (landmark 8). The discriminant analysis results showed
that the correct classification could reach 95.5% between two types. The asteriscus of S. dabryi from different river
sections of Jialing River can be divided into two significantly different types, which may be related to the adapta-
tion of environmental factors such as water temperature and flow velocity, for example, the slender asteriscus of
Type I with more knobs could be better adapted to the changeful rapids environment at low temperature of up-
stream.
Key words: Saurogobio dabryi; otolith; morphological characteristics; morphological difference; environmental
adaptation; Jialing River
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