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Morphological differentiation of Garra orientalis (Cyprinidae) among
different geographical populations
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Abstract: Morphological differences were found among specimens of Garra orientalis from Minjiang River, Pearl River, Red River
and Hainan Island. To confirm whether the morphological differences among these geographical populations had reached the level of
subspecies or species, seventy-two specimens of Garra orientalis were divided into four groups according to the four drainage areas
stated above. Ten external morphological characteristics were observed. Thirteen frame characteristics and twenty-three general
characteristics were measured and analyzed for multivariate morphometrics. In scatter plots of principal components, the specimens
from Hainan Island were relatively concentrated on the scatter plots, but were not completely separated from the other three
drainages. The samples from the other three drainages were completely mixed together. These results indicated that the specimens
from the different drainages could not be distinguished by morphological comparison and morphometric analysis. Species or
subspecies level differentiation of Garra orientalis among geographical populations could instead be studied by molecular biological
methods in the future.
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Table 1 Information on the examined specimens
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Table 2 Morphological comparisons for Garra orientalis from different rivers
AL ART) BRI ] 1 e
Character Red River Pearl River Minjiang River Hainan Island
Wi AR Shape of snout [ i lalka lalka el
fl£k6% Lateral line scales 32-34 32 32 32-34
& HifE 5% Dorsal-fin branched rays 8 8 8 8
R 4iE 7 Hi & 5% Anal-fin branched rays 5 5 5 5
JIEiti& 4> i &4 Pelvic-fin branched rays 8 8 8 8
Jetig sy kit 4% Caudal-fin branched rays 17 17 17 17
58 Forehead proboscis R 3 X BigE 3 X BigE 3 X R 3 X
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Figure 1

dorsal-fin base; E: pelvic-fin origin; F: anus; G: anal-fin origin; H: lower

K1
Frame character of Garra orientalis

A: Wpdi; B: TTHEIEAT; C: MUBEIE AT, D WEEILIRA I, B IRBEIE T
F: JILI']; G: W He REESE N4 1 JREEIL %5,

A: snout tip; B: dorsal-fin origin; C: pectoral-fin origin; D: insertion of
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margin of caudal-fin; I: upper margin of caudal-fin.
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Table 3 Principal components analysis of Garra orientalis from different drainages

B TEAE
%ﬂ, . Result of analysis
Characteristics

PC1 PC2 PC3
Ak Total length 0.573 0.469 0.388
(ESS Standard length 0.615 0.482 0.365
[ENE Body depth 0.637 0.408 0.459
PSS Head length 0.485 0.523 0.525
Sk Head depth 0.451 0.575 0.439
RS Snout length 0.465 0.487 0.603
S Head width 0.425 0.627 0.420
MR A% Eye diameter 0.527 0.613 0.355
I ) Interorbital width 0.641 0.276 0.576
[IEPSIS Head length after eyes 0.740 0.358 0.397
W 96 Disc width 0.360 0.702 0.410
WAL Disc length 0.448 0.699 0301
g g K Pectoral-fin length 0.529 0.479 0.431
IELERS Pelvic-fin length 0.541 0.535 0.357
CEE3S Dorsal-fin base length 0.433 0.561 0.442
Rk Length of caudal-peduncle 0.772 0.326 0.284
Jei Depth of caudal-peduncle 0.591 0.426 0.448
GE S Dorsal-fin length 0.487 0.400 0.524
R g K Anal-fin length 0.486 0.469 0.427
Rig K Caudal-fin length 0.336 0.436 0.415
FIPNES Forehead proboscis length 0.611 0.421 0.471
Wi 5 Forehead proboscis width 0.366 0.369 0.697
L 2SS Dorsal-fin base length 0.433 0.561 0.442
T B — B R Distance from dorsal-fin origin to anal-fin origin 0.507 0.294 0.355
JE B i — T A U Distance from pelvic-fin origin to anal-fin origin 0.489 0.524 0.323
T B G — SR R Distance from dorsal-fin origin to pelvic-fin origin 0.634 0.473 0.404
S HERL G — g R Distance from insertion of dorsal-fin base to caudal-fin base 0.755 0.353 0.215
Mgt S — AT Distance from pelvic-fin origin to anus 0.513 0.521 0.266
JIET]— B g s Distance from anus to anal-fin origin 0.254 0.366 0.240
W— 3 G g e Distance from snout tip to end of disc 0.443 0.564 0.547
W— Iy g 2 AR Distance from snout tip to pectoral-fin origin 0.429 0.549 0.535
W — g A EE Distance from snout tip to dorsal-fin origin 0.542 0.532 0.438
W—lE g U Distance from snout tip to pelvic-fin origin 0.510 0.548 0.413
W—iE gD U Distance from snout tip to anal-fin origin 0.512 0.528 0.392
NI L 1 — 75 g AT BE Distance from pectoral-fin origin to dorsal-fin origin 0.571 0.518 0.390
J g i — BRI R Distance from pectoral-fin origin to pelvic-fin origin 0.506 0.550 0.326
DIk%E Variance (%) 28.360 24.281 18.179
LHTTHRFE Cumulative (%) 28.360 52.641 70.820
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Figure 2  Scatter plots of Garra orientalis principal components from different drainages
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