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Phylogeny of the cyprinid subfamily Cultrinae

and related taxa (Teleostei: Cypriniformes)
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The cyprinid subfamily Cultrinae sensu Jato of Luo and Chen (1998)
are a well-known component of the East Asian freshwater ichthyofauna.
They are distributed throughout East and South East Asia, and exhibit
greatest diversity and species richness in the mainland China. This
subfamily includes eighteen genera, with approximately 85
species/subspecies are currently considered as valid. The Cultrinae are
generally recognized by superficial characters such as the compressed
body, well developed abdominal keel, and long based anal fin, but its
monophyly and the relationships among its members are poorly
understood.

The goals of this study are: (1) to describe the morphological
characters derived mainly from osteology of the extant cultrins and
related taxa; (2) to evaluate the hypothesis of the monophyly of the
subfamily Cultrinae; (3) to estimate interrelationship with closely
related subfamilies, and to generate a hypothesis of the
interrelationships within the Cultrinae. Biogeography of cultrin fishes
are also reviewed in the light of the numerical phylogenetic results.

1. Monophyly of Cultrinae

The phylogenetic relationships of sixteen genera of the cyprinid
subfamily Cultrinae sensu lato and related taxa were estimated herein
cladistically based on 68 phenotypic characters derived mainly from
osteology. Three equally parsimonious tree of 99 steps (CI = 0.8586, RI =
0.9386) was found. Based on the strict consensus tree of three equally
parsimonious trees, not all of the putative members of the Cultrinae
sensu lato were resolved as a monophyletic group. However, a major
clade containing the bulk of cultrin diversity was recovered. This group,
which I call the Cultrinae sensu stricto, includes Culter and a number of
closely related taxa: Anabarilius, Hemiculter, Hemiculterella, Ischikauia,
Megalobrama, Parabramis, Pseudohemiculter, Pseudolaubuca,
Sinibrama and Toxabramis.

This monophyletic group is the sister to the Xenocypridinae sensu
stricto (including Distoechodon, Pseudobrama and Xenocypris). Not
found in the Cultrinae sensu stricto are a number of taxa that have been
previously classified in the subfamily: Macrochirichthys, Metzia and
Paralaubuca. In present study, the interrelationships, classification, and
biogeography of the members of the Cultrinae sensu stricto are
discussed in following paragraphs.




2. Interrelationships with related taxa

Following result of our cladistic analysis, the Cultrinae Kryzanovskii
1947 is recognized as the junior synonym of the closely cyprinid
subfamilies (Hypophthalmichthyinae Giinther 1868, Xenocypridinae
Giinther 1868, Elopichthinae Berg 1912, and Opsariichthyinae Rendahl
1928). Although the priority of the Hypophthalmichthyinae and
Xenocypridinae over the Cultrinae is clear cut, both family-group names,
the Hypophthalmichthyinae and Xenocypridinae that potentially could
apply to the taxon were proposed by Giinther (1868). The type genera of
both family-group (Hypophthalmichthys and Xenocypris) are classified
as members of the same subfamily as Culter based on the results of this
study and previous phylogenetic analyses. Where synonyms are
published simultaneously and at the same taxonomic rank, the
precedence of names among the possible choices is established by the
first reviser (Art. 24; ICZN, 1999). Previous authors may have been
selected the Xenocypridinae as having priority over the
Hypophthalmichthyinae. Following prevailing usage, we are recognizing
the Xenocypridinae Giinther 1868 as the appropriate name for this
taxon, but I disclaim any nomenclatural acts in this article, because,
authors have a responsibility to ensure that new scientific names,
nomenclatural acts, and information likely to affect nomenclature are
made widely known by publication in appropriate scientific journals or
well-known monographic series (Recommendation 84; ICZN, 1999). The
publication in the scientific journal is needed to resolve this issue in the
future.

3. Interrelationships within Cultrinae

Based on the phylogeny reported herein, two major groups are
recognized within the Cultrinae. I call two lineages as follow: the first
linage is “cultrine group” including large and flat bodied fishes such as
Culter (includes Chanodichthys and Ancherythroculter), Megalobrama,
Parabramis, Sinibrama and Ischikauia whereas the second is
“hemicultrine group” including slender and small fishes such as
Hemiculter, Toxabramis, Hemiculterella, Pseudolaubuca,
Pseudohemiculter, and Anabarilius. The monotypic genus Ischikauia
endemic to Lake Biwa, Japan, is placed as the most basal lineage within
the cultrine group.

4. Biogeography

The center of origin of each genus is proposed by the biogeographic
method of dispersal-vicariance analysis. Under the premise that neither
species is an ancestor of the other, the branching pattern of the
cladogram suggests that the common ancestor of the cultrine group
except for Ischikauia is thought to have existed in southern (e.g., Hong
River, Pear]l River and Hainan Island) or central China (e.g., Liao River,
Yellow River and Yangtze River), and the common ancestor of all
members of the cultrine group in southen China + Japan or central China
+ Japan. The all members of the hemicultrine group have a common
ancestor thought to have existed in southern or central China. The
common ancestor of the Cultrinae is deduced to have existed in southern
or central China. Consequently, the origin of the subfamily Cultrinae
sensu stricto is believed to have occurred in these regions.
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