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Morphological differentiation in infralabial shape and head spot pattern of
Liniparhomaloptera disparis ( Cypriniformes: Homalopteridae) and its

taxonomic implications
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Abstract: Ambiguity of morphological characteristics made distinguishing the two subspecies of Liniparhomaloptera disparis
( Cypriniformes; Homalopteridae) difficult. Further morphological evidence in infralabial shape and head spot pattern of the
loach were herein provided for the first time to define the subspecies, based on laboratory observation of 441 specimens from
15 drainage systems, including the three western, northeastern, and eastern major rivers on Hainan Island. We recognized
four head patterns of dark spots: small spots, vermiform spots, mixture of small and vermiform spots, and large spots. The
small-spotted head pattern occurred in all seven populations east of the Yunkai Mountains, as well as in the only eastern
population on Hainan Island. The vermiform-spotted head pattern occurred in all five populations west of the Yunkai

Mountains. The mixed head pattern of small and vermiform spots occurred in both the western and northeastern populations
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on Hainan Island, but the large-spotted head pattern was also found in the western population. Additionally, we recognized
three infralabial shapes: semicircular, subtrapezoidal, and horseshoe-like. The semicircular infralabium occurred in all five
populations west of the Yunkai Mountains. The subtrapezoidal infralabium occurred in all seven populations east of the
Yunkai Mountains. The horseshoe-like infralabium occurred in all three populations on Hainan Island. Therefore,
populations east of the Yunkai Mountains had distinctly small-spotted head pattern and subtrapezoidal infralabia in
combination, defined as the nominate subspecies L. disparis disparis according to the holotypic locality. Surprisingly;
populations on Hainan Island were distinctly differentiated from the nominate mainlanders; all had uniquely the horseshoe-
like infralabium, but the eastern population had small-spotted head pattern like the nominate mainlanders, the northeastern
population had the mixed-spotted head pattern solely, and the western population had both the mixed-spotted and large-
spotted head patterns. Based on the subspecific type locality( Wanquan River) , we have redefined all three populations on
Hainan Island that had mostly the mized-spotted head pattern and horseshoe-like infralabium in combination as the second
subspecies L. disparis qiongzhongensis. Populations west of the Yunkai Mountains had distinctly the vermiform-spotted head
pattern and semicircular infralabium in combination. This morphological variation may have resulted from the orogeny of the
Yunkai Mountains. The differences in head spot pattern among populations on Hainan Island and the differences in
infralabial shape either between mainland and Hainan Island or between east and west of the Yunkai Mountains suggest
geographic isolation of rivers may have occurred long ago but at different times. This paper demonstrates the infralabial shape
as a taxonomic character for the first time; this character in combination with the previous characters like head spot pattern
can be used to identify subspecies or geographic populations effectively. Molecular analyses may prove the mainland
populations west of the Yunkai Mountains and the populations on Hainan Island are genetically unique, new subspecies,

and their geophylogenetic associations.

Key Words: loach population; morphological variation; Yunkai Mountains; South China; Hainan Island
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Table 1 Sampling sites, Drainage systems and specimen numbers of Liniparhomaloptera disparis

sy PN KFR SR TIEM g AL S AT ERBESOM AR AL
Seientific name Provinee | Dréinage Sampling The number of observation ~ The number of the observation
systems sites of lower lip of stripe on head
P8k IR HiLa T T A ML (sp) 10 10
L. disparis disparis RiL a P B 1L (bl) 9 9
Jel' JE R (1m) 36 36
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0.2—0.30%97 b1, X LRI mF W mHRIWAATT KW N5 KIE B RE R, ALA X 32 6 KGR 21 750 i i 21X &2
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Bl1 FEHERARER KRREE(HE'S: GS(2014)1694)
Fig.1 Sampling sites of Liniparhomaloptera disparis and drainage systems
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Fig.2 Four head patterns of dark spots
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Fig.3 The proportion of four head patterns in populations from different drainage systems
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Fig.5 The proportion of Three infralabial shapes in populations from different drainage systems
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