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Cyprinoidei (Eventognathi) are a suborder of the freshwater fishes of
the order Cypriniformes ( Ostariophysi) of which numerous species exist.
One of the families, the Cyprinidae, is by far the most abundant of all,
as regards species. Cyprinoidei are common in Eurasia (as far east as
the Wallace line)!, North America (as far south as Guatemala) and in
Africa. They are not found in South America, Australia and Madagascar.

It stands to reason that the classification and the views on the evolution
of such a widely ramified group of fishes could only by formed gradually,
and both have since undergone fairly important changes, so that today
seeing their variety and multiplicity it is rather difficult to keep a trace
of them. Hence, a review of the situation is presented in the following
study.

HISTORICAL REVIEW

In his biological classification, Linnaeus (1758) placed the carps
in the division Pisces Abdominales and described two genera — Cobitis
and Cyprinus. He divided 30 species of the genus Cyprinus into four groups
according to the shape of the caudal fin and the presence of barbels:

Barbati s. ad os cirrosi ’
Barbus [ = Barbus barbus)

! With the exception of Puntius binotatus (Valenciennes, 1842} which lives on the
Lombok Island and of Rasbora lateristriata (van Hasselt, 1823) which lives on the
Lombok and Sumbawa Islands (Popta 1911, Weber 1913, Weber and De Beaufort 1916,
and Brittan 1954).



Carpio { = Cyprinus carpio)
Gobio (= Gobio gobio)
americanus ( = Menticirrhus americanus )*
Pinna caudae indivisa
Carassius (= Carassius carassius)
Tinca [ = Tinca tinca}
Cephalus (= Leuciscus cephalus)
Pinna caudae trifida
auratus { = Carassius auratus)
Pinna caudae bifida
niloticus [ = Labeo niloticus? )
Phoxinus [ = Phoxinus phoxinus)
Aphya [ = Phoxinus phoxinus)
Leuciscus (= Leuciscus leuciscus)
Dobula [ = Leuciscus leuciscus? )?
{ = Leuciscus cephalus? )?
Grislagine [ = Leuciscus leuciscus)
Idbarus [ = Leuciscus idus? )*
{ = Rutilus rutilus? )3
Rutilus (= Rutilus rutilus)
Idus ( = Leuciscus idus)
Orfus (= Leuciscus idus var. orfus)
Erythrophthalmus (= Scardinius erythrophthalmus)
Jeses [ = Leuciscus idus)
Nasus (= Chondrostoma nasus)
Aspius [ = Aspius aspius)
Alburnus [ = Alburnus alburnusj
Vimba (= Vimba vimba)
Dentex (= ?)*
Brama [ = Abramis brama)
cultratus [ = Pelecus cultratus)
Bjoerkna (= Blicca bjoerkna)
Farenus (= Abramis brama [immat.))*
Ballerus [ = Abramis ballerus)
Genus Cobitis comprised four species:
Anableps (= Anableps tetrophthalmus)
Barbatula {= Noemacheilus barbatulus)
Taenia (= Cobitis taenia)
fossilis { = Misgurnus fossilis)
According to present day views,” the following from the above species
do not belong among the Cyprinoidei: Cyprinus americanus (= Men-
ticirrhus americanus, fam. Sciaenidae, order Perciformes), Cyprinus den-
tex (“habitat in Nilo* — Boulenger in his work The fishes of the Nile, 1907,
fails to mention it among the synonyms; just as other authors do) and

1 sec. Jordan et Evermann, 1896

2 sec. Glinther, 1868

3 sec. Berg, 1912

4 “ore dentibus undique molaribus — not a Cyprinoid fish!
5 according to Berg (1955)



Cobitis anableps (= Anableps tetrophthalmus, fam. Anablepidae, order
Cyprinodontiformes). ,

In the 12th edition of his work Systema naturae (1766) Linnaeus
assigns the species Cyprinus americanus into the last group. In contrast
to the 10th edition, the latter deals with a cyprinid fish — Notemigonus
erysoleucas bosci. Further, he transferred the species Cyprinus tinca into
the first group, and finally, added a new species to the last group —
Cyprinus gonorhynchus [fam. Gonorhynchidae, order Clupeiformes]. To
the genus Cobitis he added C. heteroclita [ = Fundulus heteroclitus, fam.
Cyprinodontidae, order Cyprinodontiformes].

Gmelin (1788) in the 13th edition of Systema naturae adhered to
Linnaeus’division but left out the species C. dentex from the genus Cypri-
nus and included in it twenty additional species. To the genus Cobitis he
added one species.

Lacépeéde (1803) divided genus Cyprinus (les Cyprins) into four
groups:

1. Quatre barbillons aux maéachoires

2. Deux barbillons aux machoires

3. Point de barbillons; la nageoire de la queue, rectiligne ou arrondie,

et sans échancrure

4. Point de barbillons; la nageoire de la queue, fourchue on échancrée

en croissant
He introduced a new genus — Misgurnus, with a single species M. fossilis.

Cuvier (1817) already writes of the family Cyprinidae (Des Cyprins)

as having six genera and divided the first, Cyprinus, into subgenera:

Les Carpes (Cyprinus L.)
Les carpes proprement dites (Cyprinus Cuv.)
Les Barbeaux {Barbus Cuv.)
Les Goujons (Gobio Cuv.)
Les Tenches (Tinca Cuv.)
Les Cirrhines Cuv.
Les Brémes {Abramis Cuv.)
Les Ables (Leuciscus Klein)
Les Gonorhynques (Gonorhynchus Gronow )
Les Loches, ou Dormilles (Cobitis 1.)
Les Anableps (Anableps Bl.)
Les Poecilies {Poecilia Schn.)
Les Lebias (Cuv.)
Les Cyprinodons (Lacép.)

In 1829, this same author added two further genera to the family Cyprini-
dae (Des Cyprinoides), e. g. Fundulus Lacép. and Molinesia Lesueur {he
placed them after the genus Lebias} and extended the genus Cyprinus
by two new sub-genera: Catostomus Lesueur and Chela Buchanan. In this
as in the preceding work, Cuvier took as guides for his classification
some external morphological traits, such as the shape and length of the
anal and dorsal fins, the presence or absence of spines in the fins (or

1 sec. Jordan and Evermann, 1896



their indentation), the presence or absence of barbels, the shape of the
lips, scaling of gills, etc.

According to present day classification, Cuvier’s family includes equally
the Cyprinids (gen. Cyprinus, with the exception of sub-genus Gonorhyn-
chus), the Cobitids (genus Cobitis), the Catostomids (genus Catostomus)
and finally, genera classified today under the order Cyprinodontiformes
{ Anableps, Poecilia, Lebias, Fundulus, Molinesia, and Cyprinodon).

Valenciennes (1836) adhered to Cuvier’s division.

Oken (1836), however, introduced an entirely different system. He
divided the family (Sipschaft) Cyprinidae (Aechte Karpfen) into three
genera: Cobitis, Anableps and Cyprinus, subdividing the last into two
further groups with four divisions:

A: Lange Karpfen
1. Schmale Karpfen
2. Dickkopfige Karpfen
B: Breite Karpfen
3. Diinne Karpfen
4. Ovale Karpien
As differentiating traits he took the overall shape of the body, position
of the eyes, presence or absence of mandibular or pharyngeal teeth, the
number of rays in the branchiostegal membrane, length and number of
rays in the dorsal and anal fin.

Agassiz (1835, 1838) excluded from the family Cyprinidae all the
species that in Cuvier’s work Régne Animal (1817} came after the genus
Cobitis and assigned them to a special family. This he designated as
a link between the genera Mugil and Atherina and remarked that “. ..it
cannot be denied that... they represent the closest relation to carps’.
He considered as wrong Fitzinger’s separation of the genus Cobitis from
carps as this genus has all the traits of the family, down to the “peculiar
and little-known cervical vertebrae‘!. Likewise, in his view it is incorrect
to set “true carps® at the head of the family for these are “connected
on the one hand, through the Cobitids, to the cods and eels, and on the
other, through Aspius and Pelecus to the herrings. He set up new genera
and employed new traits in their characterization. Thanks to him, special
attention came to be paid to pharyngeal teeth. This trait had already
been made use of by many authors prior to Agassiz (e. g. Gessner, Artedi,
Bloch, Jurine and others), nevertheless, Agassiz was the first to employ
it as a characteristic of the genus. In some cases, he characterized several
of the genera erroneously in respect to this criterion. For instance, he
stated only a single-row of pharyngeal teeth for the genus Cyprinus —
taking into consideration only the teeth of the C. carassius. He mentioned
altogether 19 genera, all of which belong, even in the light of today’s
knowledge, among the Cyprinoidei.

McClelland (1838) divided the Cyprinidae into three subfamilies:

1. Paeonominae
2. Sarcoborinae
3. Apalopterinae

1 The so-called “Weberian apparatus” described by Weber, 1820.



according to their way of feeding, position of mouth, length of intestine
and number of rays in the branchiostegal membrane. According to present
day classification, he assigried into the family Cyprinidae — cyprinids,
cobitids, the Psilorhynchidae, and one genus from the order Cyprinodonti-
formes (all of them to the last subfamily).

Bonaparte (1832—1841} estabilished some new genera of the
Cyprinidae. However, Valenciennes {Cuvier and Valenciennes,
1842, 1844)* refused to recognize them along with those set up by Agassiz:
this author divided the Cyprinidae into eighteen genera, mentioning nine
further from Hamilton’s work {1822) in the supplement. In the
numerous genus Leucisus (Les Ables), he enumerated nearly 150 species
divided into numerous subgroups which, however, he neither character-
ized, nor defined. It was precisely because of this genus that his work
came in subsequently for much criticism on the part of later authors.

Heckel (1843) paid closer attention to the pharyngeal teeth. On
the basis of their shape, number and arrangement (as well as the length
of the intestine) he divided the Cyprinidae in the following manner:

Macroentri (Langdarmer)
Dentes exclavati (Holzdhne)
1. Dentes cochleariiformes (Loffelzahne)
2. Dentes palaeformes (Schlaufelzahne)
Dentes masticatorii (Kauzédhne)
Dentes aggregati (Pflasterzéhne)
Dentes molares (Mahlzédhne)
Dentes calyciformes (Becherzéhne)
Dentes scalpriformes (Meisselzéhne)
Dentes pectinatiformes (Kammzdhne)
. Dentes cultriformes (Messerzidhne)
Brachyentri {(Kurzdirmer)
Dentes uncinato-submolares (Hakenzihne mit Kaufldchen)
9. Dentes clavati (Keulenzdhne)
10. Dentes contusorii (Driickzéahne}
11. Dentes prehensiles (Greifzdhne)
Dentes uncinato-subconici (Hakenzdhne ohne Kaufldchen}
12. Dentes raptatorii (Fangzihne)
13. Dentes voratorii {Wiirgezidhne)

At the same time, however, he divided the Cyprinidae according to their
“natural sequentiality into ten tribes (taking into account the position
of the mouth, the quality of the lips, presence and numericity of barbels,
shape of the dorsal and anal fins, pharyngeal teeth, praeoperculum, etc.

Tribus I. Habitus Cyprini Carpioni L.

Tribus  II. Habitus Cyprini amari L.

Tribus 1II. Habitus Cyprini barbi L., vel Cyprini Bynni Forsk.

Tribus IV. Habitus Cyprini teretis Mitchill, vel Cyprini Catostomi
Forsk.

Tribus V. Habitus Cyprini nilotici Geofir.

© N o w

! Published also under Cuvier’s name. Cuvier, however, had died in 1832.



Tribus VI. Habitus Cyprini Gobionis L., vel Cyprini l'incae L.
Tribus VII. Habitus Cyprini Nasus L.

Tribus VIII. Habitus Cyprini Bramae L.

Tribus IX. Habitus Cyprini alburni et cultrafl

Tribus X. Habitus Cyprini rulili et Dobulae L.

In a supplement to this work Heckel (1847) gave yet another dis-
tribution of the Cyprinidae, according to the quality of the lips and the
pharyngeal teeth:

Temnochilae
A: Os labiatum, vel plica menii versus oris marginem directa in-
structum. Pinna dorsalis ante pinnae pentrales incipiens; analis
brevis, radio osseo nullo. Dentes pharyngei aggregati: 2.45—5.4.2
B: Os nudum
a. Radius osseus in pinna dorsali, vel ante vel super pinnas ven-
trales positus; pinna analis brevis.
«. Dentes cochleariiformes: 2. 3. 4—4. 3.
g. Dentes cochleariiformes: 2. 3. 5—5. 3.
y. Dentes palaeformes: 2. 3. 4—4. 3.2
b. Radius osseus nullus
«. Dentes palaeformes: 2. 3. 4—4. 3.2
8. Dentes aggregati: 2. 4, 4-4.4.2
v. Dentes cultrijormes: 7--5; 6—6; 5-—5

Pachychili
He did not give any detailed division of the group of Pachychili but
referred the reader to his subsequent work (in collaboration with Knerr,
1858). Here, however, in the Pachychili group he mentioned individual
genera only occurring in waters of the Austro-Hungarian monarchy. He
remarks that a third group could comprise “extraeuropean Catostomi‘.

Bonaparte (1846) divided European Cyprinidae into two subfa-
milies: Cyprinini and Leuciscini.

Bleeker (1859) divided the carps into two sub-families — Cobiti-
formes and Cypriniformes. The latter sub-family he again subdivided
further into:

Cohors 1. Phalacrognathini
Strips 1. Homalopterini
Strips 2. Labeonini

Cohors 2. Cheilognathini
Strips 1. Catostomini
Strips 2. Cyprinini
Strips 3. Barbini

Girard (1859) grouped American Cyprinids into 5 tribes:
Cyprinini
Catostomi
Chondrostomi
Pogonichthi
Alburni



Gill (1861) assigned the carps into four independent families:

Homalopteridae
Cobitidae
Cyprinidae
Catostomidae

In his work, Dybowski (1862) presented a critical review or the
classification of the Cyprinidae. He praises, in particular, Heckel’s classi-
fication and underlines the introduction of the new trait — viz. pharyn-
geal teeth. Similarly as Heckel had done, he too, divides Cyprinidae into
Pachychili and Temnochili, subdividing the first further into:

Cypriniformes
Leucisciformes
L. cirrhati
L. incirrhi
Alburniformes
Abramiformes

Originally he had intended to carry out the divisions according to a single
trait (relative length of fins), but-as he himself states “this trait by
itself is not enough to make the groups sharply to differ among themsel-
ves: consequently I have been obliged to include further traits®.

Bleeker in his treatise “Systema Cyprinoideorum Revisum® (1863)
divided the Cyprinoidei in the following manner:

Catostomini
Catostomi
Moxostomi
Ichthyobi

Carpionini

Labeonini
Garrae
Labeones
Semiploti
Opisthocheili

Chondrostomini
Oreini
Gymnostomi
Chondrostomi

Barbini
Barbi
Systomi
Osteobramae
Catlae
Danionines

Paralabeonini
Cochlognathi
Laviniae



Aulopygini
Leuciscini
Chedri
Gobiones
Phoxini
Acanthobramae
Bramae
Aspii
Acheilognathini
Smilogastrini
Smilogastri
Laubucae
Chelae

He still includes Catostomini among the Cyprinidae, but not the Ho-
malopterini; in contrast to his earlier system (1859).

Day (1865) divided fishes from the Malabar coast of India into two
sub-families, and these further into groups:

Labeonini
Garrae
Labeones

Barbini
Systomi
Catlae
Daniones

A review of Cyprinoidei on a world-wide scale was made by A.Gilint-
her in his Catalogue of Fishes (1868). On the basis of the number of
rays in the anal fin, the position and length of the dorsal fin, the shape
and course of the lateral line, the presence or absence of barbels, the
number of rows of pharyngeal teeth and the shape of the abdomen, he
divided the family Cyprinidae into 14 groups:

Catostomina
Cyprinina
Rohnteichthyina
Leptobarbina
Rasborina
Semiplotina
Xenocypridina
Leuciscing
Rhodeina
Danionina
Hypophthalmichthyina
Abramidina
Homalopterina
Cobitidina

As an appendix to family Cyprinidae he added Kneriidae.*
Dybowski (1869) altered his previous division of the Cyprinidae.



He divided the Temnochili into Chondrostomini inberbi and Chondrostomi-
ni barbati. He altered the endings of the groups in Pachychili into -ini
(formerly -formes}, and termed Leucisciformes cirrhati as Barbini, and
Leucisciformes incirrhi as Leuciscini.

Gill (1872} divided the carps {Eventognathi) into five families:

Catastomidae
Cyprinidae
Cobitidae
Homalopteridae
Kneriidae'

Fitzinger (1873) criticized Heckel for having introduced the
classification of the Cyprinidae according to the pharyngeal teeth. He
even criticized the fact that pharyngeal teeth were used at all to cha-
racterize individual genera. He did not believe in the permanence of
this trait and asked: “Is it really urgent or perhaps inevitable for a sharp
distinction of the Cyprinid genera and species to have to consider pharyn-
geal teeth?* In his view his could be achieved even without this particular
trait, with the aid of external traits. He saw in this “a naturalist’s liking
for internal traits“. Consequently, he himself tried to characterize the
Cyprinids solely on the basis of external traits.

Cope (1874) grouped the North American genera Plagopterus, Meda
and Lepidomeda into a special sub-family Plagopterinae, within the
family Cyprinidae.

Day (1878—1888) divided Indian Cyprinidae into two sub-families —
Cyprinina and Cobitidina.

Sagemehl (1891) in his work on comparative anatomy of the skulls
of the Cyprinoidei suggested the following system for the family:

1. sub-family Catostomidae
1. group Catostomina
2. sub-family Barbidae
1. group Cyprinina
2. group Leptobarbina
3. group Rasborina
4. group Leuciscina
5. group Rhodeina
6. group Abramidina
3. sub-family Homalopteridae
1. group Homalopterina
4. sub-family Cobitidae
1. group Cobitidina

He made use of the term Barbidae for the sub-family consciously, in
order to avoid an interchange with the name of the family. Into the
group Abramidina he included Glinther’s Rohteichthyina, Semiplotina,

! Kneriidae do not belong among the Cyprinoidei. Berg [1955) ranged this family
into the order Clupeiformes; Greenwood, Rosen, Weitzman and Myers (1966} into
the order Gonorhynchiformes [superorder Protacanthopterygii).



Xenocypridina, Danionina and Hypophthalmichthyina {however, he did
not study any of their representatives]). He designated by the term
Ostariophysen — characoids, “glectric eels”, cyprinoids and catfishes,
hence fishes with Weberian apparatus. (This name was evidently first
latinized by Eigenman as Ostariophysae,* later Jordan and Everman, 1896,
corrected its spelling to Ostariophysi.) Sagemehl considered the Cypri-
noidei to be descended from Characoids and related both forms to Amia.

Herzenstein (1891) was probably the first to devote attention
to pharyngeal bones for purposes of classification. He speaks of the
length-to-wtdth ratio and compares the distance between the first tooth
and the anterior end of the bone with the height of the tooth.

Gill (1893) divided the carps ( Eventgnathi) in the following manner:

Catostomidae Gill, 1861
Ichthyobinae Jordan (188 ) = Bubalichthyinae Gill, 1861
Cycleptinae Gill, 1861
Catostomidae Gill, 1861
Cyprinidae (Bon., 1837) Gill, 1861
Cyprininae (Bon., 1831)
Rohteichthyinae (Gunther, 1868)
Leptobarbinae (Gunther, 1868}
Danioninae (Giinther, 1868)
Semiplotinae (Ginther, 1868)
Xenocypridinae (Giinther, 1868)
Leuciscinae (Bon., 1837)
Rhodeinae (Giinther, 1868)
Hypophthalmichthyinae (Giinther, 1868)
Abramidinae [Giinther, 1868)
Medinae Gill, 1892 = Plagopterinae jordan et Gilbert, 1882
Campostominae Jordan et Gilbert, 1882
Homalopteridae Gill, 1861
Cobitidae (Swainson, 1839)
Kneriidae Giinther, 1868

jJordan and Evermann (1896) classified North American Cypri-
nidae into six sub-families:

Campostominae
Chondrostominae
Mylopharodontidae
Leuciscinae
Exoglossinae
Plagopterinae

They included three sub-families in the family Catostomidae:

Ictiobinae
Cycleptinae
Catostomidae

1 sec. Myers, 1958
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Vaillant (1902) assigned Cyprinoidei occurring in Borneo into
a single family Cyprinidae with three sub-families:

Cyprinina
Homalopterina
Cobitidina
and divided the last sub-family into two further groups: Anopla and
Enopla,
Jordan and Fowler (1903) gave five sub-families for Japanese
Cyprinidae:
Rhodeinae
Barbinae
Gobioninae
Leuciscinae
Cyprininae

Boulenger (1904) classified cyprinoids into four subfamilies:

Catostominae
Cyprininae
Cobitidinae
Homalopterinae

As a probable fift subfamily he indicated the genus Gyrinocheilus.
Fowler (1905) divided cyprinid fishes from Borneo into three sub-
families:

Labeoninae
Mystinae
Cheilinae

the term Mystinae being a newly-proposed name for Barbinae, because
Mystus Klein (in Walbaum) is much older than Barbus,; according to
Fowler. Further, he divided the Homalopteridae into two subfamilies:
Homalopterinae and Gastromyzoninae.
Gill (1905) remarks that the genus Gyrinocheilus (“Gyrinochilus®)
is a type of an independent family Gyrinochilidae.
Boulenger (1907, 1909) however, divides the family Cyprinidae
into two subfamilies — Cyprininae and Cobitinae.
Regan (1911) included four families in the suborder Cypriniformes
(order Ostariophysi):
Catostomidae
Cyprinidae
Cobitidae
Homalopteridae

He considers Asia to be the original home of the whole group, where
the greatest diversity of genera and species is to be found. Of these
he considers as the most primitive the genus Opsariichthys. This genus
as well as that of Chela has a developed foramen between the guadratum
and the metapterygoideum, which is a specific feature of the Characids
but is absent in all the remaining cyprinoids. In the genus Opsariichthys

11



even the cleithra are developed similarly as in typical characoids. Regan
further discusses the relationships among individual genera, and finds
the traits employed to be inadequate for determining subfamilies. Ac-
cording to him, pharyngeal teeth are suitable only for defining the
genus or a minor group of genera. He recommends the Bornean genus
Gyrinochilus to be classified into the family Cyprinidae [next to Crosso-
chilus and Discognathus), for an attempt “to make it a type of a separate
family or a subfamily would merely obscure its relationships®. As regards
the order Ostariophysi, he considers it to be close to some Clupeiformes
of the type of Elopidae and not to Amioidei.

In contrast to Regan, Berg (1912) considers America to be the
original home of the order Ostariophysi. He bases his deduction on the
fact that a single row of pharyngeal teeth is a more primitive trait.
Among American Cyprinidae predominate genera with a single row of
pharyngeal teeth and those with a triple row are completely lacking.
In Asia, on the contraty, the latter are by far the more numerous. And
finally, “the abundance of Catostomidae, close ancestors to the Cyprinidae
likewise point, in a certain measure, 10 America as the original home
of Ostariophysi‘‘. He judged Heckel's system, based on pharyngeal teeth,
to be entirely artificial. He divided the Cyprinidae into ten groups (in
particular the genera occurring in the waters of the Russian empire}, but
remarked that it is extremely difficult to set up a “genetic system* for
all the Cyprinid genera:

Leuciscini
Chondrostomini
Gobionini

Abramidini

Barbini
Schizothoracini
Rhodeini

Cyprinini
Elopichthyini
Hypophthalmichthyini

In his evaluation he took as basis mainly the following traits: number
of rows of pharyngeal teeth, presence or absence of barbels, number
of rays in the dorsal and anal fin, presence or absence of spines in
these fins or their indentation, presence of a keel in front of the anal
fin, position of the vertical fins, presence of scaled sheat arround the
anal orifice, colour of the peritoneum, length of intestine, and so on.

Weber and De Beaufort (1916) classified Cyprinoidei of the
Indo-Australian archipelago in the following manner:

fam. Homalopteridae

fam. Cobitidae

fam. Cyprinidae
sub-fam. Abramidinae
sub-fam. Rasborinae
sub-fam. Cyprininae

12



Regan (1922) cosidered India and South-east Asia as the centre
of evolution of the Cyprinoidei. In his view, the carps spread northward
so that the ancestors of the family Catostomidae easily reached North
America before the Eocene by way of the isthmus at the place of the
present Behring strait. He further held as quite probable that Cyprinidae
did not reach Europe before the Oligocene and that North America,
isolated during the Eocene, again regained connection with Asia in the
Oligocene, handing in at the same time one genus of the Catostomidae
and gaining the Leuciscinae. According to Regan the family Cyprinidae
may be divided into three main groups:

Bariliinae {most abundant in the Indian region),

Leuciscinae (characteristic for and confined nearly exclusively to the
palearctic and nearctic region), and

Cyprininae (showing the greatest development in the Indian region).

Hora (1923) raised the genus Gyrinocheilus to the rank of a separate
family Gyrinocheilidae and defined it exactly.

Jordan (1923) classified carps as an order Eventognathi (series
Ostariophysi, or Plectospondyli) and divided it into six families:

Catostomidae

Cyprinindae

Medidae

Cobitidae (incl. Psilorhynchus)

Homalopteridae (incl. Gyrinocheilus and Glaniops)

Adiposiidae
The genus Gastromyzon, classed today among cyprinoids, was assigned
by him into the order Nematognathi {(fam. Plotosidae).

Fowler (1924b) sorted North American Cyprinidae into six sub-
families:

Campostominae
Chondrostominae
Mylopharodontinae
Abramidinae
Plagiopterinae
Exoglossinae

The Indian Cyprinidae into ten subfamilies (Fowler, 1924a):

Rhodeinae
Danioninae
Rasborinae
Abramidinae
Leuciscinae
Barbinae
Oreininae
Labeoninae
Garrinae
Cyprininae

Hora (1925) estabilished an independent family for the Assam

13



mountain genus Psilorhynchus, on the basis of external traits and pha-
ryngeal bones.

Nichols (1925a) asserted that the centre from which the Cyprinids
spread was the Yang-tse river drainage. They reached North America
through the isthmus in the Behring strait.

Hubbs (1926) divided American Cyprinidae in the region of Great
Lakes into three subfamilies:

Leuciscinae
Pimephalinae
Campostominae

Pimephalinae are a new subfamily equivalent to Medidae of Jordan,
Evermann and Clark (1930}, and jordan (1923).

For the family Catostomidae he suggested (Hubbs, 1830) the follow-
ing system:

Ictiobinae

Cycleptinae

Catostominae
Moxostomatini
Erimyzonini
Catostomini
Thoburniini

Nichols (1930, 1934} cosiders the Catostomidae as being more
primitive than the Cyprinidae. He was of the opinion that the former
originated in China where they left one representative (Myxocyprinus)
and where they have been more or less replaced by the present day
gudgeons. According to him, the centre of Cyprinoid differentiation was
China. He indicated the Cobitidae as probable offshoot of the Cyprinidae
(reasoning out that the genus Gobiobotia had the traits of both the
Cobitids and the gudgeons). He considered Boulenger’s view (1804) that
the Characoids are the most primitive group among Ostariophysi, as
reliable and asserted that these together with catfishes, reached their
present habitat from the north where they have been replaced mor or
less by cyprinoids.

Tchang (1930a, 1931) divided the Cyprinidae of the Yang-tse river
drainage as follows:

sub-fam. Catostominés
group 1. Catostomina
sub-fam. Cyprininés
group 2. Cyprinina

group 3. Gobionina

group 4. Leptobarbina

group 5. Xengpcypridina

group 6. Leuciscina

group 7. Rhodeina

group 8. Danionina

group 9. Hypophthalmichthyina
group 10. Abramidina
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sub-fam. Homaloptérines
group 11. Homalopterina
sub-fam. Cobitidinés
group 12. Cobitidina

In his work he also introduced a classification of the pharyngeal teeth
of Cyprinidae:

[. Dents molariformes
1. Dents molaires
2. Dents arrondies
Il. Dents comprimeés
3. Dents tronqueés
4. Dents comprimeés
5. Dents spatuleés
III. Dents poitues
6. Dents crochues
7. Dents cigues
8. Dents coniques

Hora (1932) divided the family Homalopteridae into two sub-families:
Homalopterinae and Gastromyzoninae.
This family, however, is in his view, polyphyletic — Homalopterinae have
evolved from the Cyprinidae, and Gastromyzoninae from the Cobitidae.

Gregory (1933} ponders over the ancestors of the Ostariophysi. He
claims that it is not impossible that the family Lycopteridae from the
Jurassic of China and Siberia may stand in or near the line of ancestry
to the carps. Taking support from Frost’s data (1925} according to
which the otoliths of Barilius present certain Characid features, he too,
considers them to be the most primitive of living Cyprinoids. He thinks
that the most primitive members of the cyprinoid group were not the
free-swimming types, with large mouths, but the more sedentary or
slow-moving, bottom-living forms, derived eventually perhaps from some
small-mouthed characin like Distichodus, which developed thick lips
and became edentulous.

Mori (1933) determined within the family Cyprinidae a new sub-
family for the genera Gobiobotia, Saurogobio and Microphysogobio —
Gobiobotinae. In 1934 he divided the Cyprinidae into:

Cyprininae
Cyprinini
Barbini
Gobionini
Leuciscini
Danionini
Abramidini
Rhodeini

Gobiobotinae

Cobitidae

Viadykov (1934) took note of the geographical variability in the
number of rows of pharyngeal teeth in the Cyprinids. He found that the
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number of Cyprinid genera with three rows of pharyngeal teeth tends
to increase from the north southward, or rather in a north-west to
south-east direction. No genera with three rows of pharyngeal teeth in
North America, where most genera possess a single row only (46%]).
Among the European genera those with a double row of pharyngeal teeth
predominate (50% ) while those with a triple row represent only 9%. In
Far Eastern Asia (China) the numbers of genera with single and double
rows of pharyngeal teeth are about equal, but those with a triple
rows are the most numerous (49%). In India (Burma and Ceylon) the
number of those with a triple row of pharyngeal teeth amount to as
much as 70% (with only 8% of single rows). In the African genera the
numbers with double and triple rows are about the same ( 37,5%). Ho-
wever, when he took into consideration the species and not the genera
of African Cyprinids, then the number of species with a triple row
attained 90%. He also mentioned the views of various authors as to
whether single or triple rows of pharyngeal teeth should be considered
as the more primitive, but he himself took no stand on this point.

Chu (1935) studied the scales, pharyngeal bones and teeth of Chinese
Cyprinid fishes, their evolution and significance for taxonomy. He indi-
cated as the most primitive scales those having radii and circuli present
in all fields. As a mew subject for systematic studies he introduced
pharyngeals bones which seem to be part of pharyngeal teeth but are,
however, of a different morphology and origin. The primitive type of
pharyngeals he believed to be one which is moderately elongated and
moderately broad, with the anterior and posterior limbs about equal in
length and the anterior edentulous process about as long as the posterior
endentulous process. The specialization of the pharyngeals has appa-
rently taken place along two main lines:

(1) specialization by broadening, (2) speclalization by elongation.
He divided the pharyngeal teeth into three basic groups

1. compressed teeth
2. depressed teeth
3. conical teeth

These basic groups were further subdivided — the first into six, the
second into three, and the third into three groups. He indicated the
primitive type of tooth to be moderately compressed, with the tips more
or less recurved and the grinding surfaces narrow and rudimentary.
From this type he deduced six main lines of specialization.

As regards the number of rows of pharyngeal teeth the most primitive,
according to him, are those with triple rows. He considers the reduction
in the number of rows of pharyngeal teeth as a general tendency in
the Cyprinidae which he puts into relation with feeding habits (primitive
Cyprinids were carnivorous with a triple row of pharyngeal teeth). He
believed that 5 is the primitive number of teeth in the main row, 4 in the
second, and 2 in the third. Specialization has taken place by means of
reduction, with the exception of-the Chondrostomatinae which have as
many as 7 teeth in the first row.

Chu, similarly as Vladykov had done, set up a table of geographical
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variability in the number of rows of pharyngeal teeth. He came to the
conclusion that the centre of distribution and the original home of
cyprinids is China. India, the East Indies and Africa probably received
their cyprinid stock directly or indirectly from southern China. The
predominance in those regions of genera with the teeth in three rows
may, according to Chu, be explained by either of two theories:

(1) they may have been populated at an early time by primitive
cyprinids, which have remainded there, whereas the more specialized
genera which one or two rows of teeth have been held back by barriers
of sea, mountain, desert or climate; or (2) conditions in the warmer
regions may favor the herbivorous types, chiefly Cyprininae, which retain
three rows of teeth because all of the teeth are utilized in the formation
of the common grinding surfaces. Or both these circumstances may have
been involved. The areas of the U.S.S.R. were populated by Cyprinids
from the northeastern China and gave rise here to many specialized
forms, some with a reduced number of rows of pharyngeal teeth. The
American cyprinids were probably derived from northeastern Asia by
way of the Behring Strait connection, though some may have come
directly from Europe to eastern North America. In all probability, a further
reduction in tooth rows has taken place in America. Why the Palearctic
genera should be specialized by the reduction of the rows, concludes
Chu, is very difficult to understand. -

He divided the family Cyprinidae into eigth sub-families:

Leuciscinae
Chondrostomatinae
Abramidinae
Acheilognathinae
Hypophthalmichthyinae
Gobioninae

Cyprininae
Schizothoracinae

Fang (1935b) studied the family Gastromyzonidae. He judged it to
be a polyphyletic grouping of genera which may be divided into two
groups — association of Crossostoma and association of Gastromyzon.
He also outlined their mutual relationships.

Nichols (1938) suggested proposals for a temporary classification
of the Cyprinoids, in which he took as his starting point the assumptio
that the most primitive family are the Catostomidae: i

Catostomidae

Cyprinidae
Leuciscinae
Rasborinae
Abramidinae
Shizothoracinae
Rhodeinae
Cyprininae
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Chondrostomatinae

Gobioninae
Cobitidae

Cobitinae

Nemacheilinae

Homalopterinae

Gastromyzoninae

As regards the family Catostomidae Nichols questions the view whether
similarity between the Chinese and the American genera denotes re-
lationship, or parallelism. He considers the Cyprinidae to be the most
difficult family and of these, the Leuciscinae as perhaps the oldest
subfamily. Leuciscinae seem to have given rise to Abramidinae and
Schizothoracinae, the Rhodeinae are perhaps descendants from Abra-
midinae. He considers the genus Cyprinus to be a relict form, traces the
Gobioninae to the Cyprininae and denotes them as the most widenspread
Cyprinid subfamily. In his view, the Cobitidae area recent and probably
polphyletic speciation of cyprinids and therefore, it is not possible to
classify them without disrupting the familial relationships. Because of
the erectile spine which representatives of the subfamily Cobitinae bear
under the eye, he declares these to be the most primitive, and assigned
the genus Gobiobotia to the subfamily Homalopterinae.

Just as Vladykov and Chu, Luka§ (1939) likewise gave a table of
the variability in the number of rows of the pharyngeal teeth in the
Cyprinidae, in various geographical regions. He pointed out the fact that
there is not a single genus of Cyprinidae in the area of the Notrh Ice sea
with a triple row of pharyngeal teeth, while on the Malabar coast of
India all the genera have three rows. Reasoning from the assumption
that the most probable ancestors of the Cyprinidae were some of the
primitive Characoids and that the latter are exclusively tropical fishes,
he concluded that even the most primitive Cyprinids must originate from
the southern latitudes. Since genera with triple rows of pharyngeal
teeth predominate precisely in these regions, Luka3 took this as the most
primitive trait. He declared that the original home of the Cyprinidae was
the Old World. According to him, the Cyprinids supplanted on vast
expanse of territory a more primitive type of fauna of early tertiary
characoids and occupied new aquatoria which were formed in the
Pleistocene after the glacial period.

Vasnecov (1939) investigated the development of the pharyngeal
teeth in the Cyprinidae and Cobitidae and arrived at some noteworthy
conclusions: During the first year, there appear two generations of
pharyngeal teeth. The first generation recapitulates teeth common to
the cyprinoid ancestors, the second those of the cyprinoids themselves.
The initial stage is identical for all the genera and enables the primary
shape of the pharyngeal tooth to be determined: this had a cylindrical
neck and a narrow, bent corona, somewhat inclined towards the neck.
The grinding groove ran along the inner edge of the corona (its edges
were ridged). The top of the tooth probably carried a hooklet.

Teeth of this shape occur, with slight alterations, in numerous genera
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(type of Leuciscus). Through divergent evolution this shape gave rise
to the remaining patterns still encountered, viz. teeth of the Abramis
type, on the one hand (uniform development of the inner edges of the
teeth), and on the other, to those of the Barbus type (unequal devel-
opment of the frontal edge of the chewing groove]. This latter type
whose most primitive stages appear in the Gobio gave rise, on the one
hand, to teeth of the Varicorhinus type, and on the other, to the Cyprinus
and Carassius type. Since, in certain genera, which when adult possess
a single row of pharyngeal teeth (Abramis, Rutilus) there had appeared
in the course of their ontogenesis a double row of these teeth, Vasnecov
concludes that the multirowed pharyngeal teeth are primary for carps.
Liu [1940] drew attention to the interinediary character of the traits
in the genus Gobiobotia between the cobitids and the gudgeons.
Nichols (1943] divided Chinese Cyprinoidei as follows:

Catostomidae

Cyprinidae
Cyprininae
Xenociprinidae
Leuciscinae
Abramidinae
Rhodeinae
Gobioninae

Cobitidae

Tretjakov (1946) taking into consideration the morphology of
the lateral line canal on the head, the number and shape of the circum-
orbital bones, the peculiarities in the formation of the temporal fossa,
dermosphenoticum and the number of rows of pharyngeal teeth, divided
the Cyprinids into four groups, though he did not give them any name.
As the most primitive, he considered cyprinids with a triple row of
pharyngeal teeth, concretely carp, whose build of the skull is close to
that of the family Acentrophoridae [Amiiformes) and does not substan-
tially differ from that of the characoids. He likewise considered the
supraorbital lateral line canal in the cyprinids and the young Amia as
concordant with that in the carp and adult Amia. The presence of massive
and similar orbital bones as well as of massive and wide dermosphe-
noticum are primitive traits. He estimated the family Cyprinidae as being
more primitive than that of Catostomidae. In this connection he drew
attention to the tench in which the lateral line canals show a different
pattern in that they do not run on the head as in the other cyprinids,
i. e. through the cranial bones, but through osseous tubes adhering only
lightly here and there to the skull and showed it to be a close relation
to the family Catostomidae, whose lateral line canals on the head show
the same features.

Hubbs and Black ([1947) indicated the subfamily Pimephalinae
as a probable branch of the subfamily Notopterinae (Cyprinidae). Ac-
cording to these authors, the small length of the intestine and carnivorous
habits in the cyprinids constitute a primitive trait, while on the contrary,
the dark colouring of the peritoneum, modification of the mouth and
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pharyngeal teeth connected with herbivorous habits of feeding are traits
of specialization.

KryZanovskij (1947) classified the Cyprinidae not only on the
basis of morphological, but also ‘genetical, ecological and particulary
embryological traits. On this basis he set up the following system for
the family Cyprinidae:

X Barbini (subfamily)

Barbina (group)
Barbinae (subgroup]
Schizothoracinae
? (“Barbus” phutunio)
Cyprinina
Rhodeina
Rhodeinae
Acanthorhodeinae
Gobionini
Gobionina
Gobioninae
Pseudogobioninae (7?)
Sarcochilichthyna
Armatogobionina
Armatogobioninae
Gobiobotiinae
Leuciscini
Leuciscina
Leuciscinae
Pelecinae

? (Xenocypris)
Cultrinae
Tincina
Danionini

In his genetical analysis he took into account the intergeneric and
interspefic hybrids which, stemming from the same subfamily, de-
veloped for the most part normally and attained adulthood. If, however,
they came from different subfamilies, then their development was ab-
normal and they perished in the embryonal stage of their life {or the
eggs developed parthenogenetically). This regularity was found dis-
rupted only in the genus Tinca which crossbred with representatives of
the group Cyprinina, but not with some of L2uciscina, which corresponds
to its peculiar position in the system of the Cyprinidae. This author
remarked that the subfamilies as he had determined them, differ both
geographically and ecologically. Barbini live predominatly in central,
southeastern and south Asia, on the Caucassus, in Asia Minor and Africa.
They are fairly rare in Europe are nearly absent in Siberia and completely
so in the New World. Gobionini are common mainly in Eastern and
South Eastern Asia, they are rare in Europe and are completely absent
in Africa and North America. The Leuciscini are abundant in both the
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Old and the New World, but are scarce in Central and South Asia and
in Africa. Danionini are common only in South Asia.

Barbini are mountain lihophilous an also ostracophilous fishes: there
are neither psammophilous nor pelagophilous types among them.
Gobionini differ from the others only in that there are psammophilous
types among them: there are no phytophylous nor lithophilous. Leuciscini
are typical lithophilous, but also pelagophilous and phytophilous types:
they contain no ostracophilous nor psammphilous species. Danionini are
phytophilous fishes only.

As regard relatedness — he considered the Barbini as the most primitive
{because of their triple rows of pharyngeal teeth, their multi-segmental
body and the complete hyoid arch of the aorta). The subfamily Gobionini
gave certainly rise to Cobitidae, more exactly, psammophile Nemachilini.

Suvorov (1948), on the other hand, considers single rows of pha-
ryngeal teeth as a more primitive trait and in this connection designates
North America as the original home of the Cyprinidae. As the most
primitive from among these he considers Leuciscini, and from among the
cyprinoids — the Catostomidae.

Hora (1950) raised the subfamilies Homalopterinae and Gastromy-
zoninae (family Homalopteridae) to the rank of separate families within
the suborder Cyprinoidei. Their former assignment in the same family
was, in his view, unreliable, for Homalopterinae are, according to him,
derived from the family Cyprinidae and Gastromyzoninae from that of
Cobitidae. He recommends separate families for the genera Gyrinocheilus
and Psilorhynchus to be preserved until they are better investigated
osteologically.

Jayaram (1950) defends the independence of the family Gyri-
nocheilidae in view of the peculiar arrangement of the gills and the
fine toothlees pharyngeal bones of the genus Gyrinocheilus.

Law (1950) studied the cyprinoid scales and found the Gastromyzoni-
nae to have the scales of the type of Cobitidae, while those of the Ho-
malopterinae are of the cyprinid type. The most primitive scales are
those of the genus Sewellia. Affinity towards the genus Beaufortia could
not be determined.

Hora (1952a, b) came up with the theory of a parallel evolution of

the family Gastromyzonidae on the mainland of Asia ant the island of
Borneo.

Mori (1952) raised the subfamily Gobiobotinae (Mori, 1933) to an
independent family — Gobiobotidae.

Ramaswami (1952a, b, ¢, d} was concerned with the osteology of
cyprinoids. On the basis of his investigations he made this statement
concerning classification of individual families or subfamilies:

Raising the genus Gyrinocheilus to a full family is correct. Gyrinocheilus
descends from a cyprinid ancestor —— the question is, from which? By
the arrangement of its Weberian apparatus it resembles more to a repre-
sentative of the family Catostomidae. None of the Indian genera can bhe
& probable ancestor of Gyrinocheilus. Likewise, raising the genus Psi-
lorhynchus to an independent family is alsc correct. This genus, however,
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possesses more cyprinid traits than the preceding Gyrinocheilus — it
evidently, dissociated itself from the common cyprinid stock later. By
the build of Weberian apparatus, the Psilorhynchus shows affinity towards
the subfamily Nemachilinae and the family Homalopteridae. The Ho-
malopteridae developed from a cyprinid ancestor and their further de-
velopment ran parallel with that of the family Cobitidae. Because of
a series of features, the raising of the subfamily Gastromyzoninae to an
independent family comprising two independent lines of evolution is
sufficiently justified — one on the mainland and the other in Borneo.
The latter perhaps descend from a glanicpsid ancestor, the genus itself
manifests a certain relationship to the family Cobitidae. The continental
genera (subfamily Crossostominae) differ greatly among themselves and
are a polyphyletic group in which at least thre branches may be diffe-
rentiated: the first is represented by the genus Crossostoma, the second
by that of Vanmanenia and the third by Beaufortia and Pseudogastromy-
zon. He remarked that there had never existed at any pericd a geographic
continuity between the island of Borneo and Southern China — hence,
the evolution of this group proceded, in his view, independently and

parallel.
Silas (1952) divided the family Gastromyzonidae into two subfa-
milies — Crossostominae and Gastromyzoninae. He gives support to

Hora’s assertion (1952) that the Gastromyzonidae developed inde-
pendently on Borneo and the mainland of Asia from primitive Cobitids
and therefore, the Bornean elements are not reprasented hy the species
that had penetrated to the south, as claimed by earlier authors. He
further divided the Gastromyzoninae accerding to their geographical
distribution, into two divisions, the Pseudogastromyzonini (continent)
and the Gastromyzonini (Borneo). He was of the opinion that a similar
division will have to be made in the case of the subfamily Cros-
sostominae and suggested the following names for the new groups:
Crossostomini (continent) and Glaniopsini (Borneo]. Representatives of
the family Homalopteridae spread, according to him, from the north
southwards. The member of endemic species in Borneo and the absence
of endemits in Java testify to the fact that Homalopteridae settled in
this island more recently. An imporant role in the evolutionary diver-
gence of these fishes was played by their geographical and ecological
isolation.

Kobayasi (1953) studied scales and among others investigated
those of the cyprinids. Contrary to Chu’s opinion (1935}, he considers
those scales to be the most primitive that have only the circuli {“ridges®)
and have not radii (“grooves”). In this he based his arguments on
Heckel’s recapitulating law: Yong scales have only circuli, with radii
forming on them gradually only. There are no scales that have only
grooves, however, there are many primitive fishes that have only ridges.

Nikolskij (1954) considers the centre of the origin of cyprinids
to be the mainland occupied at present by southern Asia and India that
had once ben connected with Africa, but separated from northern Asia
by the Tibeto-Himalayan geosynclinale filled up by the sea. However,
according to him, the Cyprinids are clearly divided into two branches.
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The first includes genera Leuciscus, Rutilus, Phoxinus, Abramis, Aspius,
Chondrostoma, and others (the nearest to the original type is the genus
Leuciscus). The second branch comprises genera: Barbus, gudgeons,

primitive type of pharyngeal teeth is that of the triple rows. He divided
the teeth proper into four basic groups:

1. Grasping teeth with or without hook
(Leuciscus idus, ASpius aspius, etc.)

2. Grasping teeth, but with g grinding surface
(Abramis brama)

3. Concave teeth
(Barbus)

4. Masticatori teeth
(Cyprinus, Mylopharyngodon)

According to the number of rows of pharyngeal teeth, the presence or
absence of barbels, spines in the dorsal and anal fin, length of intestine,
colour of peritoneum, position of mouth and further traits, he divided
the Cyprinidae into 9 subfamilies:

Leuciscinge
Chondrostominae
Barbinae

Gobioninae
Schizothoracinae
Cultrinae

Rhodeinae

Cyprininae

Hypophthal michthyinae

Berg (1955} in his classification of fishes divided the Cyprinoidei
in the following manner:

Catostomidae
Cycloleptinae
Ictiobinae
Catostominae
Cyprinidae?
Cyprininae
Psilorhynchinae
Gobiobotiinae
H Yypophthalmichthyinae

1 including Medidae Jordan and Psilorhynchidae Hora.
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Gyrinocheilidae

Homalopteridae
Homalopterinae
Gastromyzoninae

Cobitidae
Nemachilinae
Botiinae
Cobitinae

Hubbs (1955), on the basis of his studies of intergeneric hybrids,
classified North American Cyprinidae and Catostomidae as follows:

Catostomidae
Catostominae
Thoburniini
Catostomini
Erimyzontini
Moxostomatini
Cycleptinae
Ictiobinae
Cyprinidae
Leuciscinae
Plagopterini®
Leuciscini
Abramidinae (?)

Ramaswami (1955a, b) in following up his osteological studies,
divided the subfamily Gobioninae (Cyprinidae) into three groups: The
first, with three genera (Saurogobio, Abbottina and Pseudogobio) shows
an affinity towards the family Catostomidae. The second is formed by
a single genus (Gobiobotia) evidently related to the subfamily Nema-
chilinae (family Cobitidae). Finally, the third group comprises the re-
maining genera. When studying the osteology of the family Cyprinidae,
he was unable to find such traits as would permit their division into sub-
families, owing to the extreme divergence in the genera.

Kafuku (1957), as a result of comparative studies of Japanes gud-
geons and of North American suckers came to the conclusion that by
their way of life and morphological traits, the gudgeons correspond to
suckers and gave this as an instance of parallelism in evolution.

Fowler (1958) emended the nomenclature of certain subfamilies
of the Cyprinidae: Rohteinae (= Smilogastrini Bleeker, 1865; type —
genus Rohtee Sykes), Bariliinae (= Chedri Bleeker, 1863; type — genus
Chedrus Hamilton-Buchanan), Gibelioninae (= Catlae Bleeker, 1863;
type — genus Gibelion Heckel), and Oreininae (= Oreini Bleeker, 1863;
type — genus Oreinus M’Clelland]. He likevise set up a new subfamily
in the Catostomidae — the Myxocyprininae.

Hubbs and Lagler (1958) assigned all the North American cypri-
nids in the region of the Great Lakes into a single subfamily — the
Leuciscinae.

L equal to family Medidae or subfamily Plagopterinae; here for the first time as tribe.
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Nalbant (1963) asserts that the Cobitidae appeared after the Cypri-
nidae, and that their origin is to be looked for in that cyprinid group
whose evolution began following the separation of North America from
Euro-Asia. From among present day cyprinids, the Gobioninae stand
closest to the Cobitidae by their anatomical traits. However, they de-
veloped independently and their similarity is to be ascribed to conver-
gence. He assigns the origin of the Cobitidae to South East Asia, whence
they spread northward to China and Japan and then penetrated through
Siberia to Europe. Westward, they reached India. From Europe they
passed through Spain into North-West Africa, and from Asia Minor to
North-eastern Africa and Abyssinia. As the most primitive subfamily he
considers the Botiinae (Leptobotia being the most primitive genus), from
which sprang the Nemachilinae on the one hand, and Cobitidinae, on
the other; the latter are the most developed.

Das and Subla (1963) consider the centre of origin of the Cypri-
nids to have been in the Lemuria land-mass which formerly connected
Southern Asia, India and Africa. They claim that the cyprinids may be
divided into two branches: the first comprises the roach, dace or dart,
minnows and bream, and evidently reached the northern latitudes before
the second branch, which includes barbes, gudgeons, marinka {Schi-
zothorax) and wild carps [Cyprinus carpio]. The representatives of the
second group, as they state, began to migrate following the filling up
of the Tibeto-Himalayan geosynclinale.

Alexander (1964), following a study of the Weberian apparatus,
admits as a possibility that the Cobitidae are a monophyletic family. The
most primitive among them are the Botiinae, very close relatives to the
Nemachilinae (or to their ancestors).

Wu (1964) divided Chinese Cyprinidae into ten subfamilies:

Leuciscinae
Abramidinae
Xenocyprininae
Schizothoracinge
Acheilognathinae
Hypophthalmichthyinae
Gobiobotiinae
Cyprininae

Barbinae

Gobioninae

Bdnédrescu and Nalbant (1965) look upon the Gobioninae as
being a clear and monophyletic subfamily, comprising 18 genera.

Grenwood, Rosen, Weitzman and Myers (1965) have pro-
posed the following classification of the cyprinoid fishes:

Cyprinidae (incl. Gobiobotidae and Medidae)
Gyrinocheilidae

Psilorhynchidae

Catostomidae
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Homalopteridae (incl. Gastromyzonidae, Gastromyzontidae and
Lepidoglanidae)
Cobitidae (incl. Adiposidae)

They consider the family Cyprinidae as the most primitive from among
the Cyprinoidei. They leave the Gastromyzonidae and the Homalopteridae
in one family with the remark that their mutual relationships have not
been indicated. Cobitidae, Gastromyzonidae and Homalopteridae appear
related to one another and may be derived from some cyprinoid ancestor
near the Cyprinidae. As regards the family Cyprinidae proper, they con-
sider certain traits to be of importance, from a phyletic aspect, at the
subfamily level. For instance, the presence or absence of metapterygoid-
guadrate fenestra, common in the characoids, the existence of which
in the Cyprinids may be taken as a primitive feature. Besides the genus
Opsariichthys (as reported by Regan in 1911) they found this fenestrum
also in the closely related genus Zacco. Further they think that the fusion
cof the centra of the second and third vertebrae is an important and
specialized character. From this point of view they doubt about the
conservative character of the genus Barilius. Barilius has no separate
centra of the second and third vertebrae, nor the fenestrum between the
quadratum and metapterygecideum. As another character of spscialization
they also consider the course of the laterosensory canal in the sphe-
noticum. They discussed the affinity of Ostariophysi (especially the
Characoidei) with the Gonorhynchiformes (Gonorhynchoidei, Chanoidei,
Phractolaemoidei and Cromerioidei; sensu Berg, 1955]), and the Gonor-
hynchiformes with the salmoniformes (Clupeiformes in part, Galaxii-
formes, Scopeliformes in part; sensu Berg, 1955).

In his study of the pharyngeal teeth ot catostomids Weisel (1967)
found that 10% of the examined larval suckers had a double row of
pharyngeal teeth. He interpreted the occasional occurrence of this double
row as a probable incomplete recapitulation of a multi-rowed ancestral
form. During their development, the teethh of the suckers pass through
stages first resembling those of the cyprinid ancestors, and next re-
sembling those of the primary cyprinid type, before becoming typical
catostomid teeth.

CONCLUSION

The review of the works cited above allows us to draw the following
conclusions:

The Cyprinoidei descend from a characoid ancestor. The probable
centre of their differenciation was South Asia. Opinions as to wether
this was South China, India or perhaps Gondwana, differ.

The ontogenetic development of pharyngeal teeth in the Cyprinoidei,
as also the geographical variability in the number of rows pharyngeal
teeth support the view according to which multiple rows of teeth should
be considered as a primitive character. From this point of view as well
as because of numerous other character, the Cyprinidae are the most
primitive family of the Cyprinoidei. Because of the great divergence ot
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the genera and an inadequacy of suitable criteria, it is not possible
at present to divide them into subfamilies. Perhaps the only well defined
cyprinid group are the Gobioninae which also seem to be the most
differentiated among them. On the other hand, we may designate the
genera Opsariichthys and Zacco as the most primitive. Both the genera
as the only ones among the cyprinids have quadrato-metapterygoid
fenestra, similarly as the majority of the characoids, {which, ultimately,
testifies also to the primitivity of the Cyprinidae).

The estabilishment of independent families Gyrinocheilidae and Psi-
lorhynchidae seems to be justified. Both the families manifest an affinity
to the Cyprinidae from which they evidently derived.

Catostomidae are a well defined family. Their position, and particularly
their origin will require further investigation.

Homalopteridae have perhaps developed from a cyprinid ancestor, and
the Gastromyzonidae probably from a cobitid. The evolution of the family
Gastromyzonidae proceeded differentiatedly - separate on the Asian
continent and on Borneo. However, many factors here remain obscure.
We cannot rule out even their eventual assignment into one family.

Cobitidae are a well defined, perhaps monophyletic family, descending
from a cyprinid ancestor. The most primitive subfamily are the Botiinae.
The nearest to them are Noemacheilinae. Cobitinae are the most dif-
ferentiated subfamily.

Only a very hazy idea can be obtainedon the number of genera in
individual families, particularly in that of the Cyprinidae. A list of the
genera and subgenera up to the year 1921 was made by D. S. Jordan
{1923), however, without regard to their validity. Since it is in reality
extremely difficult to provide a review of the valid cyprinoid genera
and subgenera, we judge it suitable at least to complete Jordan’s list
and bring it up to date.! Consequently, in the following section we present
the list of genera and subgenera of Cyprinoidei described since 1921.

On the basis of this list, we indicated the following new objective
synonymes:

In the family Cyprinidae —
ADAMACYPRIS Fowler, 1934a, syn. nov.

of Puntioplites H. M. Smith, 1929
MESOCYPRINUS Cheng, 1950, syn. nov.

of Mesocyprinus Fang, 1935
PARASCHIZOTHORAZ Tsao (in Wu), 1964, syn. nov.

of Tetrostichodon Tchang, Yueh et Hwang, 1964
In the family Cobitidae —

DIPLOPHYSOIDES Fowler, 1958, syn. nov.

of Didymnophysa Whitley, 1950
MADRASIA Nalbant, 1963, syn. nov.

of Enobarbichthys Whitley, 1931.

1 When this article was already in print, the paper of Golvan (Catalogue systématique
des noms de genrés de poissons actuels de la X° édition du “Systema naturae“ de
Charles Linné jusqu’'a la fin de l’année 1959. Ann. Parasitol. Hum. et Comp., 37,6
(suppl.):1—227, 1962) dropped in my hands. In this work the author gives the list
of genera and subgenera of cyprinoids up to the year 1959.
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CYPRINIDAE

Caecobarbus Boulenger, 1921

(type Caecobarbus geertsi Boulenger)
Anabarilius Cockerell, 1923!

(type Barilius andersoni Regan)
Rasborella Fowler et Bean, 1923

(type Rasborella dubia Fowler et Bean)
Xenobarbus Norman, 1923

(type Xenobarbus loveridgei Norman)
Hemigrammopuntius Pellegrin, 1923

(type Barbus apogonostomatus Pellegrin)
Cephalakompsus Herre, 1924

(type Cephalakompsus pachycheilus Herre)
Mandibularca Herre, 1924

{type Mandibularca resinus Herre)
Ospatulus Herre, 1924

(type Ospatulus truncatulus Herre)
Pjrille Jordan, 1924a

(type Phoxinus neogaeus Cope)
Erimonax Jordan, 1924b

(type Ceratichthys monacus Cope)
Phreatichthys Vinciguerra, 1924

(type Phreatichthys andruzzii Vinciguerra)
Acahara Jordan et Hubbs, 1925

[type Richardsonius semotilus Jordan et Starks)
Moroco Jordan et Hubbs, 1925

(type Pseudaspius bergi Jordan et Metz)
Belligobio Jordan et Hubbs, 1925

(tvpe Belligobio eristigma Jordan et Hubbs)
Caraspius Nichols, 1925¢

(type Caraspius agilis Nichols)
+Daunichthys Annandale et Hora, 1925

(type Daunichthys gregorianus Annandale et Hora)
Barbopsis Caporiacco, 1926

(type Barbopsis devecchi Caporiacco)
Sanagia Holly, 1926

(type Sanagia velifera Holly)
Spinibarbichthys Oshima, 1926

(type Spinibarbichthys denticulatus Oshima)
Carassoides Oshima, 19262

(type Carassoides rhombeus Oshima)
Kendallia Evermann et Shaw, 19273

(type Kendallia goldsboroughi Evermann et Shaw)

! synonyme of Hemiculterella Warpachowski, 1387 (sec. Bénarescu, 1967).
2 according to Berg (1949, p. 830) the Carassoides is hybrid between Carassius auratus
and Cyprinus carpio. Carassoides rhombeus Oshima, 1926 = Carpio kantonensis Heincke,

1892 (sec. Chu, 1935).
5 synonyme of Hemiculter Bleeker, 1853 (sec. Bin#rescu, 1967).
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Clarkina Jordan et Evermann, 1927

(type Cyprinus caurinus Richardson)
Hainania Koller, 19271

(type Hainania serrata Koller)
Pseudohemiculter Nichols et Pope, 1927*

{type Hemiculter hainanensis Nichols et Pope)}
Hemigrammocapoeta Pellegrin, 1927

(type Hemigrammocapoeta culiciphaga Pellegrin)
Rhinogobioides Randahl, 19282

(type Gobio longipinnis Nichols)
Nicholsiculter Rendahl, 19283

(type Hemiculter andrewsi Nichols)
Sapa Kazanskij, 1928

(type Sapa sapa*)
Oregonichthys Hubbs in Schultz, 1929

(type Hybopsis crameri Snyder)
Eilichthys Pellegrin, 1929

(type Eilichthys microphthalmus Pellegrin)
Puntioplites H. M. Smith, 19296

(type Puntius proctozysron Bleeker)
Ptychidio Myers, 1930

(type Ptychidio jordani Myers)
Parosteobrama Tchang, 1930b°

(type Parosteobrama pellegrini Tchang)
Glabrobarbus Fowler, 1931

(type Barbus nigripinnis Fowler)
Spratellicypris Herre et Myers, 1931

(type Barbodes palata Herre)
Parexoglossum Hubbs, 1931

(type Parexoglossum laurae Hubbs)
Yaoshanicus Lin, 1931 .

(type Yaoshanicus arcus Lin)
Varicogobio Lin, 1931

(type Varicogobio kaa Lin)
Discogobio Lin, 1931

(type Discogobio tetrabarbatus Lin)
Poropuntius H. M. Smith, 1931a

(type Poropuntius normani H. M. Smith)

L synonyme of Hemiculter Bleeker, 1859 (sec. Bédndrescu, 1967].

2 synonyme of Rhinogobio Bleeker, 1870 (sec. B&#nidrescu, 1966). Gobio longipinnis
Nichols = Rhinogobio ventralis Sauvage et Dabry.

5 synonyme of Hemiculterella Warpachowski, 1887 [sec. Bédnérescu, 1967).

4 Kazanskij (1928, p. 16) writes: “Uakazannyje otli¢ija nastolko znaditelny, &to oni,
kak nam kaZetsja, dajut osnovanije dlja ustanovlenija novogo roda Sapa, s vidami
Sapa sapa — beloglazka i Sapa ballerus — sopa. Nazvauije rodu dano po najboleje
charakternomu vidu.*“

> synonyme of Megalobrama Dybowski, 1872 (sec. Béndrescu, 1967).

6 see also Adamacypris Fowler, 1934,
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Scaphognathus H. M. Smith, 1931a®

(type Scaphognathus stejnegeri H. M. Smith)
Sikukia H. M. Smith, 1931b

(type Sikukia stejnegeri H. M. Smith)
Barbellion Whitley, 1931a?

(type Barynotus lagensis Gilinther)
Nazatexico Whitley, 1931a®

(type Notropis orca Woolman)
Aspiobarbus Berg, 1932b

{(type Barbus comiza Steindachner]
Chalcalburnus Berg, 1932b

(type Cyprinus chalcoides Giildenstddt)
Squalalburnus Berg, 1932a

(type Alburnoides oblongus Bulgakov}
Fustis Lin, 1932a

(type Fustis vivus Lin)
Tanichthys Lin, 1932b

(type Tanichthys albonubes Lin)
Prolabeo Norman, 1932

(type Prolabeo batesi Norman)
Pseudogyrinocheilus Fang, 1933

{type Discognathus prochilus Sauvage et Dabry)
Altigena Lin, 1933a

(type Varicorhinus discognathoides Nichols et Pope)
Amplolabrius Lin, 1933a

(type Amplolabrius mirus Lin)
Procypris Lin, 1933b

(type Procypris merus Lin]
Microphysogobio Mori, 1933

(type Microphysogobio koreensis Mori)
Sinilabeo Rendahl, 1933a

(type Varicorhinus tungiing Nichols)
Oreichthys H. M. Smith, 1933

(type Oreichthys parvus H. M. Smith)
Adamacypris Fowler, 1934a*

{type Puntius proctozysron Bleeker]
Grandisquamachela Fowler, 1934a

(type Parachela williaminae Fowler)
Holotylognathus Fowler, 1934a

(type Holotylognathus reticulatus Fowler)
Scaphiodontopsis Fowler, 1934a

(type Scaphiodontopsis acanthopterus Fowler)
Rambaibarnia Fowler, 1934b

(type Danio regina Fowler)

1 preoccupied in Reptilia; see Scaphognathops H. M. Smith, 1945.

2 a substitute for Barynotus Ginther, 1868 (= preoccupied in Coleoptera).

5 a substitute for Orcula Jordan et Evermann, 1900 (= preoccupied in Mollusca) and
Orcella Jordan et Evermann, 1896 (= preoccupied in Cetacea).

4 syn. nov. of Puntioplites H. M. Smith, 1929.
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Nicholsopuntius Pellegrin, 1934

(type Barbus candens Nichols et Griscom)
tEocyprinus Sanders, 1934

(type Eocyprinus sumatranus Sanders)
Xenocheilichthys H. M. Smith, 1934

(type Xenocheilichthys gudgeri H. M. Smith)
T Aspiurnus Stylko, 1934

(type Aspiurnus czerskii Stylko)
Atrilinea Chu, 1935

(type Barilius chenchiwei Chu)
Danioides Chu, 1935

(type Danio kakhiensis Anderson)
Herzensteinia Chu, 1935 _

(type Schizopygopsis microcephalus Herzenstein)
Nicholsicypris Chu, 1935

(type Aphyocypris normalis Nichols et Pope)
Percocypris Chu, 1935

(type Leptobarbus pingi Tchang)
Rohanus Chu, 1935*

(type Ischikauia transmontana Nichols)
Semiculter Chu, 1935!

(type Nicholsiculter rendahli Wu)
Sinigobio Chu, 1935

(type Gobio sihuensis Chu)
Pteronotropis Fowler, 1935

(type Alburnus formosus Putnam)
Rectoris Lin, 1935

(type Rectoris posehensis Lin)
Coreoleuciscus Mori, 1935

(type Coreoleuciscus splendidus Mori)
Pseudopungtungia Mori, 1935

(type Pseudopungtungia nigra Mori)
Hemibarboides Wang, 1935

(type Hemibarboides tientaiensis Wang)
Sinocyclocheilus Fang, 1936b

(type Sinocyclocheilus tingi Fang)
Mesocyprinus Fang, 1936¢*

(type Cyprinus micristius Regan)
Paraprocypris Fang, 1936c

{type Paraprocypris papillosolabiatus Fang)
Anchovicypris Fowler, 1936

(type Engraulicypris congicus Nichols et Griscom)
Clypeobarbus Fowler, 1936

(type Barbus kemoensis Fowler)
Lanceabarbus Fowler, 1936

(type Barbus tanensis Giinther)

- synonyme of Hemiculterella Warpachowski, 1887 {sec. Bénadrescu, 1967).
Z see also Mesocyprinus Cheng, 1950.
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Rastrineobola Fowler, 1936

(type Neobola argentea Pellegrin)
Sagittabarilius Fowler, 1936

(type Barilius salmolucius Nichols et Griscom)
Vanderbiltella Fowler, 1936

(type Barbus lepidura Fowler)
Beirabarbus Herre, 1936

(type Beirabarbus palustris Herre)
Coptostomabarbus David et Poll, 1937

(type Coptostomabarbus whittei David et Poll]
Orthroleucos DerZavin, 1937

(type Rutilus atropatenus DerZavin}
Discolabeo Fowler, 18937

(type Discolabeo fisheri Fowler)
Filirasbora Fowler, 1937

(type Filirasbora rubripinna Fowler)
Incisilabeo Fowler, 1937

(type Labeo behri Fowler)
Longiculter Fowler, 1937

(type Longiculter siahi Fowler)
Mekongina Fowler, 1937

(type Mekongina erythrospila Fowler)
Neorohita Fowler, 1937

(type Rohita hasseltii Valenciennes)
Thynnichthyina Fowler, 1937

{type Thynnichthys thai Fowler)
Armatogobio Taranec, 1937

(type Saurogobio dabryi Bleeker)
Rostrogobio Taranec, 1937

(type Rostrogobio amurensis Taranec)
Huigobio Fang, 1938

(type Huigobio chenshienensis Fang)
Cultrichthys H. M. Smith, 1938a’

(type Culter brevicauda Gunther)
Cultrops H. M. Smith, 1938a*

(type Culter siamensis Hora]
Chagunius H. M. Smith, 1938b

{type Cyprinus chagunio Hamilton)
Parasinilabeo Wu, 1939

(type Epalzeorhynchus mutabilis Lin)
Sinibrama Wu, 19393

(type Chanodichthys wui Rendahl)
Parabarilius Pellegrin et Fang, 1940 ;

(type Parabarilius laoensis Pellegrin et Fang]

1 synonyme of Culter Basilewski, 1855 (sec. Bandrescu, 1967).
? synonyme of Paralaubuca Bleeker, 1860 (sec. Bdndrescu, 1967).
5 synonyme of Megalobrama Dybowski, 1872 (sec. Bénérescu, 1967).
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Lepidopygopsis Raj, 1941

(type Lepidopygopsis typus Raj)
Prolabeops Schultz, 1941

(type Prolabeops cameroonensis Schultz ]
Rhodopleuriscus Fowler, 1942

(type Leuciscus vandoisulus Valenciennes)
Kantaka Hora, 1942

(type Scaphiodon brevidorsalis Day)
Nukta Hora, 1942

(type Cyprinus nukta Sykes)
Osteochilichthys Hora, 1942

(type Scaphiodon thomassi Day)
Mannichthys Schultz, 1942

(type Mannichthys lucilege Schultz)
Aphyocyproides Tang, 1942

{type Aphyocyproides typus Tang)
Masticobarbus Tang, 1942

(type Masticobarbus pentafasciatus Tang)
Horadandiya Deraniyagala, 1943

(type Horadandiya atukorali Deraniyagala)
Bertinius Fang, 19431

(type Barbus lorteti Sauvage)
Iranocypris Brunn et Kaiser, 1944

(type Iranocypris typhlops Brunn et Kaiser)
Snyderichthys Miller, 1945a

(type Squalius copei jordan et Gilbert)
Klamathella Miller, 1945b

(type Tigoma bicolor Girard)
Allodanio H. M. Smith, 1945

(type Danio ponticulus H. M. Smith)
Daniops H. M. Smith, 1945

(type Daniops myersi H. M. Smith)
Henicorhynchus H. M. Smith, 1945

[type Henicorhynchus lobatus H. M. Smith)
Papillocheilus H. M. Smith, 1945

(type Papillocheilus ayuthiae H. M. Smith)
Scaphognathops H. M. Smith, 19452

(type Scaphognathus stejnegeri H. M. Smith)
Eremichthys Hubbs et Miller, 1948

(type Eremichthys acros Hubbs et Miller}
Moapa Hubbs et Miller, 1948

(type Moapa coriacea Hubbs et Miller)
Mesocyprinus, Cheng, 19503

(type Cyprinus micristius Regan|

1 preoccupied in Moliusca; see Bertinichihys Whitley, 1953

? a substitute for Scaphognathus H. M. Smith, 1931 (= preoccupied in Reptilia)

3 syn. nov. of Mesocyprinus Fang, 1936
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Hemigrammocapoeta Estéve, 1952!

{type Barbus mirei Estéve]
Bertinichthys Whitley, 1953

(type Barbus lorteti Sauvage)
Estevea Whitley, 19533

(type Barbus mirei Estéve)
Rasboroides Brittan, 1954

(type Rasbora vaterifloris Deraniyagala)
Horalabiosa Silas, 1954

(type Horalabiosa joshuai Silas)
Typhlogarra Trewavas, 1955

(type Typhlogarra widdowsoni Trewavas)
Microbarbus Géry, 1957

(no type; provisional generic name)
Allochela Silas, 1958

{type Chela fasciata Silas)
Neochela Silas, 1958

{type Laubuca dadidurjori Menon]
Eirmotus Schultz, 1959

(type Eirmotus octozona Schultz)
+Sigmopharodon Uyeno, 1961

(type Sigmopharodon idahoensis Uyeno)
Rheogobio Bénérescu, 1861

(type Cyprinus uranoscopus Agassiz)
Romanogpbio Bandrescu, 1961

(type Gobio kessleri Dybowski)
Schizothoraxichthys Misra, 1962

(type Schizothorax esocinus Heckel)
Ancherythroculter Yih et Wu, Ch. K. (in Wu, H. W.), 1964

(type Chanodichthys kurematsui Kimura)
Oxygymnocypris Tsao (in Wu), 1964

{type Schizothorax stewartii Lloyd)
Tetrostichodon Tchang, Yueh et Hwang, 1964*

(type Schizothorax o’connori Lloyd)
Paraschizothorax Tsao (in Wu), 1964°

(type Schizothorax o’connori Lloyd)
+Evomus Uyeno et Miller, 1965

(type Evomus navaho Uyeno et Miller)
Pseudoxygaster Béndrescu, 1967

(type Cyprinus gora Hamilton-Buchanan)

1 preoccupied in Pisces; see Estevea Whitley, 1953

2 a substitute for Bertinius Fang, 1943 (= preoccupied in Molusca)

3 a substitute for Hemigrammocapoeta Estéve, 1952 (= preoccupied in Pisces)
4 see Paraschizothorax Tsao, 1964

5 syn. nov. of Tetrostichodon Tchang, Yueh et Hwang, 1964



GYRINOCHEILIDAE

Gyrinocheilops Fowler, 1937}
(type Gyrinocheilops pennocki Fowler)

PSILORHYNCHIDAE

Parapsilorhynchus Hora, 1921
(type Parapsilorhynchus discophorus Hora)

CATOSTOMIDAE

TCatostomides Schlaikjer, 1937

(type Catostomides alaskensis Schlaikjer)
Megapharynx Legendre, 1942

(type Moxostoma valenciennesi Jordan)

HOMALOPTERIDAE

Chopraia Prashad et Mukerji, 1929

(type Chopraia rupicola Prashad et Mukerji)
Sinogastromyzon Fang, 1930

(type Sinogastromyzon wui Fang)
Sinohomaloptera Fang, 1930

(type Homaloptera kwangsiensis Fang)
Homalopterula Fowler, 1939

(type Homalopterula ripleyi Fowler)
Travancoria Hora, 1941

(type Travancoria jonesi Hora)
Metahomaloptera Chang, 1944

(type Metahomaloptera omeiensis Chang)
Neohomaloptera Herre, 1944

(type Homaloptera johorensis Herre)
Balitoropsis H. M. Smith, 1945

(type Balitoropsis bartschi H. M. Smith)

GASTROMYZONIDAE

Pseudogastromyzon Nichols, 1925d

(type Hemimyzon zebroidus Nichols)
Annamia Hora, 1932

(type Parhomaloptera normani Hora)

! synonyme of Gyrinocheilus Vaillant, 1902 (sec. Smith, 1945)

35



Beaufortia Hora, 1932

(type Gastromyzon leveretti Nichols et Pope})
Protomyzon Hora, 1932

(type Homaloptera whiteheadi Vaillant)
Sewellia Hora, 1932

(type Balitora lineolata Valenciennes)
Vanmanenia Hora, 19321

(type Homalosoma stenosoma Boulenger)
Liniparhomaloptera Fang, 1935b

(type Parhomaloptera disparis Lin)
Praeformosiana Fang, 1935b

(type Praeformosiana pingchowensis Fang)
Paraprotomyzon Pellegrin et Fang, 1935

(type Parapromyzon multifasciatus Pellegrin et Fang)
Progastromyzon Hora et Jayaram, 1951

[type Progastromyzon griswoldi Hora et Jayaram)
Pseudohomaloptera Silas, 1952

(type Homaloptera tateregani Popta)

COBITIDAE

Cobitinula Hanko, 1924

(type Cobitinula anatoliae Hank)
Yunnanilus Nichols, 1925b

(type Nemachilus pleurotaenia Regan)
Homatula Nichols, 1925b

(type Nemachilus potanini Gilinther)
Cobitophis Myers, 1927

(type Acanthophthalmus anguillaris Vaillant)
Enobarbus Whitley, 19282

(type Platacanthus maculatus Day)
Sabanejewia Vladykov, 1929

(type Cobitis balcanica Karaman)
Enobarbichthys Whitley, 1931b3

(type Platacanthus maculatus Day)
Triplophysa Rendahl, 1933b

(type Nemacheilus hutjertjuensis Rendahl]
Tauphysa Rendahl, 1933b

(type Nemacheilus kungessanus Kessler)
Hedinichthys Rendahl, 1933b

{type Nemacheilus yarakandensis Day}

1 a substitute for Homalosoma Boulenger, 1901 (= preoccupied in Reptilia)

¢ preoccupied in Aves; see Enobarbichthys Whitley, 1931 and also Madrasia Nalbant,
1963

5 a substite for Enobarbus Whitley, 1928 (= preoccupied in Aves) and Jerdonia
Day, 1870 (= preoccupied in Mollusca); see also Madrasia Nalbant, 1963
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Deuterophysa Rendahl, 1933b!

(type Diplophysa strauchi Kessler)
Acanthopsoides Fowler, 1934a

{type Acanthopsoides gracilis Fowler)
Mesomisgurnus Fang, 1935a

(type Nemachilus bipartitus Sauvage et Dabry)
Paralepidocephalus Tchang, 1935

(type Paralepidocephalus yui Tchang)
Sinibotia Fang, 1963a

(type Botia superciliaris Glinther)
Pogonoemacheilus Fowler, 1937

(type Nemacheilus inasyae H. M. Smith)
Eonemachilus Berg, 1938 '

(type Nemachilus nigromaculatus Regan)
Micronemacheilus Rendahl, 1944

(type Nemacheilus cruciatus Rendahl)
Neacanthopsis H. M. Smith, 1945

(type Neacanthopsis gracilentus H. M. Smith)
Didymnophysa Whitley, 19502

(type Diplophysa strauchi Kessler)
Diplophysoides Fowler, 19583

(type Diplophysa strauchi Kessler)
Acanestrina Bicescu, 1962

(type Cobitis elongata Heckel et Knerr)
Nivaélla Nalbant, 1963

(type Cobitis delicata Niwa)
Madrasia Nalbant, 1963*

(type Platacanthus maculatus Day)
Turcinoemacheilus Bédndrescu et Nalbant, 1964

(type Turcinoemacheilus kosswigi Bin&recu et Nalbant)
Oxynoemacheilus Béndrescu et Nalbant, 1966

(type Cobitis persa Heckel)

1 preoccupied in Lepidoptera; see Didymnophysa Whitley, 1950 and also Diplophy-
soides Fowler, 1958

2 a substitute for Deuterophysa Rendahl, 1933 (= preoccupied in Lepidoptera) and
Diplophysa Kessler, 1874 (= preoccupied in Coelenterata); see also Diplophysoides
Fowler, 1958

5 syn. nov. of Didymnophysa Whitley, 1950

4 syn. nov. of Enobarbichthys Whitley, 1931,

37



BIBLIOGRAPEY

Publications marked with asterisk I have not seen in original

Agassiz, L., 1835. Description de quelques espéces des Cyprins du Lac de Neuchatel,
qui sont encore inconnues aux naturalistes. Mém. Soc. Sci. Nat. Neuchatel,
1:33—48.

Agassiz, L., 1838. Ueber die Familie der Karpfen. Wiegmann’s Arch. Nat., 4,1:73—82.

Alexander, R. McN, 1964. The Evolution of the Weberian Apparatus in the
Cobitidae. Proc. Zool. Soc. London, 143,1:177—190. '

*Annandale, N, Hora, S. L, 1925. A Freshwater Fish from the Oil-Measures of
the Pawna Hills. Rec. Geol. Surv. Calcutta, 56:204—208.

*Bdcescu, M., 1962. Contribution & la systématique du genre Cobitis. Description
d’'une espéce nouvelle, C. calderoni, provenant de 1'Espagne. Revue Biol. {Bu-
curesti), 6:435—448.

Bdndrescu, P., 1961. Weitere Studien iiber die Gattung Gobio (Pisces, Cyprinidae)
insbesondere im Donaubecken. Véstnik Cs. spol. zool., 25,4:318—348.

Bdndrescu, P, 1966. Revision of the genus Rhinogobio Bleeker, 1870 (Pisces, Cypri-
nidae). Véstnik &s. spol. zool., 30,2:97—106.

Bédndrescu, P, 1967. Studies on the Systematics of Cultrinae (Pisces, Cyprinidae)
with Description of a New Genus. Revue Rom. Biol., Ser. Zool., 12,5:297—308.

Bdndrescu, P, Nalbant, T. 1964. Siisswasserfische der Tiirkei. 2. Teil. Cobitidae.
Mitt. Hamb. zool. Mus., 61:159—201.

Bdndrescu, P, Nalbant, T. 1965 Studies on the Systematics of Gobioninae
(Pisces, Cyprinidae). Revue Rom. Biol., Ser. Zool., 10,4:219—229.

Bdndrescu, P, Nalbant, T., 1966. Cobitidae [Pisces) from Afghanistan and Iran.
Vid. Medd. Dansk. naturh. Foren, 129:149—186.

Berg, L. S, 1912. Ryby (Marsipobranchii i Pisces). T. 3, Vyp. 1. In: Fauna Rossii

i sopredelnych stran... St.-Peterburg.
*Berg, L. S, 1932a. Ryby presnych vod SSSR i sopredelnych stran. Izd. 3, T. L
Leningrad.

Berg, L. S, 1932b. Ubersicht der Verbreitung der Siisswasserfische Europas. Zoo-
geographica, 1,2:107—208.

Berg, L. S, 1938. O nekotorych juZnokitajskich golcach (Cobitidae, Pisces). Bjull.
Mosk. ob3é. ispyt. prir., otd. biol., 47,5/6:314—316.

Berg, L. S, 1949. Ryby presnych vod SSSR i sopredelnych stran. Izd. 1v, &ast 2.
Izd. AN SSSR, Moskva—Leningrad.

Berg, L. S, 1955. Sistema ryboobraznych i ryb nyne #ivus&ich i iskopajemych. 2. izd.
(Trudy zool. inst., T. xx). Izd. AN SSSR, Moskva—Leningrad.

Bleeker, P., 1859. Enumeratio specierum piscium hucusque in archipelago Indico
observatarum, adjectis habitationibus citationibusque, ubi descriptiones earum
recentiores reperiuntur, nec non speciebus musei Bleekeriani Bengalensibus, Ja-
ponicis, Capensibus Tasmanicisque. Typ. Langii et Soc., Bataviae.

Bleeker, P, 1863. Systema Cyprinoideorum revisum. Nederlandsch Tijdschr. Dierk.,
1:187-—218.

Bonaparte, C. L., 1832—1841. Iconografia della fauna Italica per le quatro classi
degli animali vertebrati. Vol. III. Salviucci, Roma.

Bonaparte, C. L., 1846. Catalogo metodico dei pesci Europei. Napoli.

Boulenger, G. A, 1904. Fishes (Systematic Account of Teleostei). In: The Cambridge
Natural History. Vol. VII. McMillan and Co., London.

Boulenger, G. A, 1907. Zoology of Egypt: The Fishes of the Nile. H. Rees, London.

Boulenger, G. A, 1909. Catalogue of the Freshwater Fishes of Africa in the British
Museum ({Natural History). Vol. I. Print. Order of the Trustes, London.

*Boulenger, G. A, 1921 Description d’un poisson aveugle découvert par M. G.
Geerts dans la grotte de Thysville (Bas. Congo). Rev. Zool. Afr., 9,3:252—253.

38



Brittan, M. R, 1954. A Revision of the Indo-Malayan Fresh-Water Fish Genus Rasbo-
ra. Manila.

*Brunn, A. F., Kaiser, E. W, 1944, Iranocypris typhlops n. g., n. sp., the First
True Cave-Fish from Asia. Danish Sci. Inv. Iran., Copenhagen, Pt. 4:1—8.
*Caporiacco, L di, 1926. Un di nuovo genere di Ciprinoidi Somalo della acqua

di pozza. Monit. zool. ital. Genova, 37:23--25.

*Chang, H. W, 1944, Notes on the Fishes of Western Szechwan and Eastern Sikiang.
Sinensia (Chugking), 15:27—60.

Cheng, Ch. T., 1950. Description d’'un genre nouveau du Yunnan, Chine, appartenant
a la sous-familie des Cyprininés, s. str. Bull. Mus. Nat. Hist. Nat. Paris,
2,22:568—570.

Chu, Y. T., 1935. Comparative Studies on the Scales and on the Pharyngeals and Their
Teeth in Chinese Cyprinids, With Particular Reference to Taxonomy and Evolution.
Biol. Bull. St. John’s Univ., 2:i—x+1—225,

*Cockerell, T. D. A, 1923. The Scales of the Cyprinid Genus Barilius. Bull. Amer.
Mus. Nat. Hist., 48,14:531—-532, .

*Cope, E. D, 1874. On the Plagopterinae and Ichthyology of Utah. Proc. Amer. Phil.
Soc., 14:129—140.

Cuvier, G, 1817. Le régne animal distribué d’aprés son organisation, pour servir de
base a I’histoire naturelle des animaux et d’introduction a V’anatomie compareée.
Tome II. Déterville, Paris.

Cuvier, G, 1829. op. loc. Nouvele édition, revue et augmentée. Déterville, Paris.

Cuvier, G, Valenciennes, M. A., 1842. Histoire naturelle des poissons. T. 16.
Paris.

Cuvier, G, Valenciennes, M. A, 1844. op. loc. T. 17. Paris.

*David, L, Poll, M, 1937. Contribution a la faune ichthyologique du Congo Belge.
Ann. Mus. Congo, 1,3:189—294,

Das, S. M, Subla, B. A, 1963. The Ichthyology of Kashmir: Pt. I. History, To-
pography, Origin, Ecology and General Distribution. Ichthyologica, 2,1/2:87—106.

Day, F., 1865. The Fishes of Malabar. B. Quadritch, London.

Day, F., 1878—1888. The Fishes of India; Being a Natural History of the Fishes Known
to Inhabit the Seas and Fresh Waters of India, Burma, and Ceylon. London.

*Deranijagala, P. E. P, 1943. A New Cyprinoid Fish from Cey!lon. J. Ceylon Br.
Roy. Asiat. Soc., 35,4,86:1—2.

*DerZavin, A. N., 1937. Novyj podvid plotvy Rutilus (Orthroleucos) atropatenus sp.
nov. iz AzerbajdZana. Tr. Azerb. fil. AN SSSR, 20:71—78.

Dybowski, B. N, 1862. Versuch einer Monographie der Cyprinoiden Livlands nebst
einer synoptischen Aufzihlung der europidischen Arten dieser Familie. H. Laak-
mann, Dorpat.

Dybowski, B. N., 1869. Vorlaufige Mittheilungen tiber die Fischfauna des Onon-
flusses und des Ingoda in Transbaikalien. Verii. zool.-bot. Gesellsch. Wien,
19:945-—-958.

*Estéve, R, 19852, Poissons de Mauritanie et du Sahara oriental. Un noveau sous-
genre de Barbus. Bull. Mus. Hist. Nat. Paris, 2,24:176—179.

*Evermann, B. W, Shaw, T, 1927. Fishes from Eastern China, with Description
of New Species. Proc. Calif. Acad. Sci., S. Francisco, 41,16:97-—192.

*Fang, P. W, 1930. New Homalopterine Loaches from Kwangsi, China. Sinensia,
1,3:25—42.

“*Fang, P. W., 1933. Notes on a New Cyprinoid Genus Pseudogyrinocheilus and P. pro-
cheilus (Sauvage et Dabry) from Western China. Sinensia, 3,10:225—264.
*Fang, P. W, 1935a. On a Mesomisgurnus, gen. nov. and Paramisgurnus Sauvage,
with Descriptions of 3 Rarely Known Species and Synopsis of Chinese Cobitoid

Genera. Sinensia, 6:128—146.

*Fang, P. W, 1935b. Study of Crossostomoid Fishes of China. Sinensia, 6:44—97.

*Fang, P. W, 1936a. Study on the Botoid Fishes of China. Sinensia, 7,1:1—19.

*Fang, P. W, 1936b. Sinocyclocheilus tingi, a New Genus and Species of Chinese
Barbid Fishes from Yunnan. Sinensia, 7,5:588—593.

*Fang, P. W, 1936c. Chinese Fresh-Water Fishes Referring to Cyprinidae {sen. str.).
Sinensia, 7:686—712.

*Fang, P. W, 1938. On Huigobio chenshiensis gen. n., sp. nov. Bull. Fan. Mem. Inst.
Biol. Peiping, Zool. Ser., 8,3:237—242.

39



*Fang, P. W, 1943. Sur certains types peu connus de Cyprinidés des collections du
muséum de Paris (I1II). Bull. Mus. Hist. Nat., Paris, 2,15,6:399—405.

Fitzinger, L. ], 1873. Die Gattungen der europdischen Cyprinen nach ihren dusseren
Merkmalen. Sitzb. Akad. Wiss. Wien, 1,63:1—286.

Fowler, H. W. 1905. Some Fishes from Borneo. Proc. Acad. Nat. Sci. Phila.,
57:455—523.

Fowler, H. W, 1924a. Notes and Descriptions of Indian Fresh Water Fishes. Proc.
Acad. Nat. Sci. Phila., 76:67—101.

Fowler, H. W, 1924b. Notes on North American Cyprinoid Fishes. Proc. Acad. Nat.
Sci. Phila., 76:389—416.

Fowler, H. W. 1931. Notes on Japanese and Chinese Fishes. Proc. Acad. Nat. Sci.
Phila., 81:589—616.

Fowler, H. W, 1934a. Zoological Results of the Third De Schauensee Siamese Expe-
dition, Part I. — Fishes. Proc. Acad. Nat. Sci. Phila., 86:67—163.

Fowler, H. W. 1934b. op. loc. Part. V. — Additional Fishes. Proc. Acad. Nat. Sci.
Phila., 86:335—352, :

Fowler, H. W, 1935. Notes on South Carolina Fresh-Water Fishes. Contr. Charleston

Mus., 7:1—28.

Fowler, H. W, 1936. Zoological Results of the George Vaderbilt African Expedition
of 1934. Part. III. — The Fresh Water Fishes. Proc. Acad. Nat. Sci. Phila.,
88:243—335,

Fowler, H. W, 1937. Zoological Results of the Third De Schauensee Siamese Expe-
dition. Part. VIII. Fishes Obtained in 1936. Proc. Acad. Nat. Sci. Phila., 89:125-—264.

Fowler, H. W, 1939. Zoological Results of the George Vanderbilt Sumatran Expe-
dition, 1936—1939. Part 1I. The Fishes. Proc. Acad. Nat. Sci. Phila., 91:369—398.

*Fowler, H. W, 1942 (1944). Notes on Pennsylvania Fishes Obtained in 1940, 1941,
and 1942 with an Acount of a New Genus of Rosy-sided Dace. Bienn. Rep. Board
Fish. Comm. Pensyl., p. 50—55.

Fowler, H. W, 1958. Some New Taxonomic Names of Fishlike Vertebrates. Notulae
Nat., 310:1—186.

*Fowler, H. W, Bean, B. A, 1923. Descriptions of Eighteen New Species of
Fishes From the Wiker Exploring Expedition, Preserved in the United States
National Museum. Proc. U. S. Nat. Mus., 63,19:1—27.

*Frost, G. A, 1925. A Comparative Study of the Otoliths of the Neopterygian Fishes.
II. A. Ostariophysi. Ann. Mag. Nat. Hist., 9,15:553—561.

Géry, ], 1957. Notes d’Aquariologie ouest-africaine. XI. A propos du genre Barbus.
L’Aquarium, 7,5/6:5—32.

Gill, Th, 1861. On the Classification of the Eventognathi or Cyprini, a Suborder of
Teleocephall. Proc. Acad. Nat. Sci. Phila., pp. 6—9.

G1ill, Th, 1872. Arrangement of the Families of Fishes or Classes Pisces, Marsipobran-
chii and Leptocardii. Smiths. Misc. Coll., 11,2,247:i—xlvi,1—49.

Gill, Th.,, 1893. Families and Subfamilies of Fishes Mem. Nat. Acad. Sci. Wash.,
6:127—138. .

Gill, Th., 1905. The Family of Cyprinids and the Carp as Its Type. Smiths. Misc.
Coll., 8,2:195—217,

*Girard, Ch., 1895 Fishes. In: General Report Upon the Zoology of the Several
Pacific Railroad Routes. Vol. X, Pt. IV. Fishes. Washington.

Gmelin, J. F., 1788. Amphibia et Pisces. In: Caroli a Linné Systema naturae ... T. I,
Pars III.,, Ed. XIII, aucta, reformata. Lipsiae.

Greenwood, P. H, Rosen, D. E, Weitzman, S. H, Myers, G. S., 1966.
Phyletic Studies of Teleostean Fishes, with a Provisional Classification of Living
Forms. Bull. Amer. Mus. Nat. Hist., 131,4:339—456.

Gregory, W. K, 1933. Fish Skulls: A Study of the Evolution of Natural Mechanisms.
Trans. Amer. Philos. Soc., 2,23:i—vii+75—481.

Ginther, A, 1868. Catalogue of the Fishes in the British Museum. Vol. VII. Print.
Ord. Tr., London.

*Hamilton, F. (formerly Buchanan), 1822. An Account of the Fishes Found in the
River Ganges and its Branches. Edinburgh.

*Hanko, B, 1924. Fische aus Klein-Asien. Ann. Mus. Nat. Hung., 21:137—158.

Heckel, J. J., 1843. Ichthyologie. In: Russeger’s Reisen... Bd. I, Th. II. E. Schweizer-
bartsche Verl., Stuttgart,

40



Heckel, J. |., 1847. Op. cit. Nachtrag zur Charakteristik und Classification der Cypri-
neen Gattungen.

Heckel, 1. 7J, Knerr, R, 1858. Die Siisswasserfische der Osterreichischen Monar-
chie mit Riicksicht auf die angrédnzenden L&nder. Verl. W. Engelmann, Leipzig.

Herre, A.W.C. T., 1924. Distribution of the True Fresh-Water Fishes in the Philippines.
1. The Philippine Cyprfnidae. Phil. Journ. Sci., 24,3:245--307.

*Herre, A. W. C. T., 1936. A New Cyprinid Genus and Species and a New Characin
from Portuguese East Africa. Proc. Biol. Soc. Wash., 49:99 —102.

Herre, A. W. C. T., 1944. Notes on Fishes in the Zoological Museum of Stanford
Iél;uggerségy. XVII. New Fishes from Johore and India, Proc. Biol. Soc. Wash.,

"Herre, A, W.C. T, Myers, G.S., 1931. Fishes from Southeast China and Hainan.
Lingnan Sci. J., 10,2/3:238—247.

“Herzenstein, S. M, 1888—1891. Wissenschaftliche Resultate der Reise von. N. M.
Przewalski nach Central-Asien. Zool. Th. III, 2 Abth., Lief. 1—3. Fische.

Holly, M., 1926. Einige neue Fischformen aus Kamerun. Anz. Akad. Wiss. Wien,
63,18:155—157.

Hora, S.L., 1921. Notes on Fishes in the Indian Museum. I. On a New Genus of Fish
Closely Resembling Psilorhynchus, McClelland. Rec. Ind. Mus., 22:13—17.
*Hora, S. L., 1923. On a Collection of Fish from Siam. Journ. Nat. Hist. Siam. Soc.,

6:159.

*Hora, S. L, 1925 Notes on the Fishes in the Indian Museum. XII. The Systematic
Position of the Cyprinoid Genus Psillorhynchus McClelland. Rec. Ind. Mus., 27:457.

*Hora, S. L., 1932. Classification, Bionomics, and Evolution of Homalpteroid Fishes.
Nem. Indian Mus., 12,2:263—330.

*Hora, S. L., 1941. Homalopterid Fishes from Peninsular India. Rec. Ind. Mus.,
43:221—232.

"Hora, S. L, 1942. Notes on the Fishes in the Indian Museum. XII. On the Systematic
Position of the Indian Species Scaphiodon Heckel. XIII. On the Systematic
Position of Cyprinus nukta Sykes. Rec. Ind. Mus., 44:1—14.

Hora, S. L., 1950. Notes on Homalopterid Fishes in the Collections of Certain American
Museums. Rec. Ind. Mus., 48,2:45—57.

> Hora, S. L., 1952a, Parallel Evolution of the Gastromyzonid Fishes on the Mainland
of Asia and in the Island of Borneo. Proc. Naf. Inst. Sci. India, 18,5:407—416.

Hora, S. L., 1952b. Paralel Evolution in the Crossostomoid Fishes on the Mainland
of Asia and in Borneo. Proc. Nat. Inst. Sci. India, 18,5:417 —421.

*Hora, S. L, Jayaram, K. C., 1951. On Two New Gastromyzonid Fishes from
Borneo. Ree. Ind. Mus., 49:191—195,

*Hubbs, C. L., 1926. A Check List of the Families of the Great Lakes and Tributary
Waters, with Nomenclatorial Notes and Analytical Keys. Misc. Publ. Univ. Mich.
Mus. Zool., 15:1—77.

Hubbs, C. L., 1930. Materials for a Revision of the Catostomid Fishes of Eastern
North America. Mise. Publ. Mus. Zool. Unip. Mich., 20:379—423.

Hubbs, C. L., 1931. Parexoglossum laurae, a New Cyprinid Fish From the Upper Ka-
nawha River System. Occ. Pap. Mus. Zool. Univ. Mich., 234:1—12.

Hubbs, C. L., 1955. Hybridization Between Fish Species in Nature. System. Zool.,
4.1:1—20.

Hubbs, C. L, Black, ]. D.,, 1947. Revision of Ceratichthys, a Genus of American
Cyprinid Fishes. Mise. Publ. Mus. Zool. Unip. Mich., 66:1—56.

Hubbs, C. L, Lagler, K. F., 1958, Fishes of the Great Lakes Region. Rev. Ed.
Cranbrook Inst. Sci. Bull., No. 26.

*Hubbs, C. L., Miller, R. R., 1948. Two New, Relict Genera of Cyprinid Fishes from
Nevada. Oce. Pap. Mus. Zool. Unip. Mich., 507:1—30.

Jayaram, K. C, 1950. Respiratory and Other Adaptive Modifications in the Genus
Gyrinocheilus Vaillant and Their Significance in Constituting the Family Gyrino-
cheilidae Hora. Rec. Ind. Mus., 48,2:107—112.

*Jordan, D. S, 1923. A Classification of Fishes Including Families and Genera as
Far as Known. Stanford Univ. Publ., Univ. Ser., Biol. Sci., 3,2:79—243.

*Jordan, D.S. 1924a. Concerning the American Dace allied to the Genus Leuciscus.
Copeia, 132:70—72.

Jordan, D. S., 1924b. Concerning the Genus Hybopsis of Agassiz. Copeia,; 130:51—52.

41



Jordan, D. S, E vermann, B, W.,, 1896. The Fishes of North America. Pt. I. Bull.
U. S. Nat. Mus., No. 47,

*Jordan, D. S, Evermann, B. W, 1927. New Genera and Species of North
American Fishes. Proc. Calif. Acad. Sci. San Francisco, 4,16:501-—507.

*Jordan, D. S, Evermann, B. W, Clark, H. W. 1930. Check List of the
Fishes and Fishlike Vertebrates of North and Middle America North of the
Northern Boundary of Venezuela and Columbia. Rep. U. 8. Comm. Fish., 2:i—iv+
+1—670.

Jordan, D. S, Fowler, H. W, 1903. A Review of the Cyprinoid Fishes of Japan.
Proc. U. S. Nat. Mus., 26,1334:811—862.

*Jordan, D. S., Hubbs, C. L, 1925: Records of Fishes Obtained by David Starr
Jordan in Japan, 1922. Mem. Carn. Mus., 10,2:161—190.

Kafuku, T., 1957, Ecological and Phyletic Significance of Anal Fin Between Cyprinids
and Catostomid Fishes. Japan. Journ. Ichth., 5, 3/4/5/6:163—173.

*Kazanskij, V.1, 1928, K morfologii i sistematike ligino&nych stadij karpovych
tipa vobly (Rutilus rutilus caspicus Jak.). Trudy icht. 1ab., Astrachari, 6,3:1—18.

Kobayasi, H., 1953. Comparative Studies of the Scales in Japanese Fishes, With
Special Reference to Phylogeny and Evolution. III. General Lepidology of Fresh-
water Fishes. Japan. Journ. Ichth., 2,6:242—260.

Kolter, 0., 1927. Fische von der Insel Hai-nan. Ann. Nat. Hist. Mus. Wien, 41:25—49,

KryZanovskij, S. G., 1947. Sistema semejstva Karpovych ryb (Cyprinidae). Zool.
Zurn., 26,1:53—64.

Laépéde, B. G. E, 1803. Histoire naturelle des poissons. Vol. 5. Plassan, Paris.

Law, N.Ch., 1950. The Scales of the Homalopterid Fishes. Rec. Ind. Mus., 48,2:69—84,

*Legendre, V. 1942. Redécouverte aprés und siécle et reclassification d’une espéce
de Catostomidé. Nat. Canad. Québec, 69:227-—-233.

*Lin, S. Y. 1931. Carps and Carp-like Fishes of Kwangtung and Adjacent Inlands.
Publ. Fish. Exp. St., Bur. Reconstr. Kwangtung, 167pp.

Lin, 8. Y., 1932a. On New Fishes from Kwiechow Province, China. Lingnan Sci. I
11,4:515—519,

Lin, S.Y., 1932b. New Cyprinoid Fishes from White Cloud Mountain, Canton. Lingnan
Sei. J., 11,3:379—383.

Lin, S. Y., 1933a. Contribution to a Study of Cyprinidae of Kwangtung and Adjacent
Provinces. Lingnan Sci. J., 12,1:75—91; 12,3:337—348.

Lin, S. Y., 1933b. A New Genus of Cyprinoid Fishes from Kwangsi, China. Lingnan
Sei. J., 12,2:193—195,

Lin, S. Y., 1935. Notes on a New Genus, Three New and Two Little Known Species of
Fishes from Kwangtung and Kwangsi Provinces. Lingnan Sci, J., 14:303—313.

Linnaeus, C., 1758. Systema naturae per regna tria naturae secundum classes,
ordines, genera, species, cum characteribus, differentiis, synonymis, locis. To-
mus I, Ed. X., reformata. Laurentii Salvii, Holmiae.

Linnaeus, C., 1766. Op. cit. Ed. XII. Laurentii Salvii, Holmiae.

*Liu, C. N, 1940. Preliminary Studies on the Air-bladder, and Its Adjacent Structures
on Gobioninae. Sinensia, 11,1—2:77—104.

Lukas, B.S. 1939. Filogenetigeskije sootno$enija meZdu nekotorymi vidami karpovych
ryb {sem. Cyprinidae). Ué. Zap. Kirovsk. Gos. Ped. Inst., 1:1—93.

McClelland, ]. 1838. Observations on Six New Species of Cyprinidae, With an
Outline of a New Classification of the Family. Journal Asiat. Soc. Bengal.,
7:941-—948.

*Miller, R. R, 1945a. Snyderichthys, a New Generic Name for the Leatherside Chub
of the Boonnevile and Upper Snake Drainages in Western United States. Journ.
Wash. Acid. Sci., 35:28.

*Miller, R. R, 1945b. A New Cyprinid Fish from Southern Arizona, and Sonora,
Mexico, with the Description of a New Subgenus of Gila and Review of Related
Species. Copeia, 1945:104—110.

*Misra, K. S, 1962. An Aid to the Identification of the Common Commercial Fishes
of India and Pakistan. Rec. Ind. Mus., 57:1—320.

“Mori, T., 1933. On the Classification of Cyprinoid Fish, Microphysogobio n. gen. and
Saurogobio. Dobutsugaku Zasshi, 45:114—115,

Mori, T, 1934. The Fresh Water Fishes of Jehol. Rept. First Seci. Exped. to Manchukuo
Under the Leadership of Sigeyasu Tokunaga. Sect. V., Pt. I., 61pp.

42



*Mori, T. 1935. Descriptions of Two Genera and Seven Species of Cyprinidae from
Chosen. Annot. Zool. Japon., 15:161—181.

Mori, T, 1952. Check List of the Fishes of Korea. Nem. Hyogo Univ. Agric., 1, 3,
Biol. Ser. 1:1—228.

*Myers, G. S., 1927. Puntius streeteri a New Cyprinid Fish from Borneo, and Co-
bitophis, a New Genus of Bornean Cobitidae. Amer. Mus. Novit., 265:1—4.
Myers, G. S, 1930. Ptychidio jordani, an Unusual New Cyprinoid Fish from Formosa.

Copeia, 1930, 4:11--113.

Myers, G. S, 1958: Nomenclator of Certain Terms Used for Higher Categories of
Fishes. Stanford. Ichth. Bull., 7,3:31—40.

Nalbant, Th, 1963. A Study of the Genera of Botiinae and Cobitidinae (Pisces,
Ostariophysi, Cobitidae). Travaux Mus. Hist. Nat. “G. Antipa”, 4:343—379.

*Nichols, J. T, 1925a. Chinese Fresh Water Fishes. Nat. Hist. (N. Y.}, 25:246.

*Nichols, J. T, 1925b. Nemacheilus and Related Loaches in China. Amer. Mus.
Novit., 171:1—7,

*Nichols, J. T, 1925c. Some Chinese Fresh-water Fishes. II. A New Minnow-like
Carp from Szechwan. Amer. Mus. Novit., 177:6—7.

*Nichols, J. T., 1925d. A New Homalopterin Loach from Fukien. Amer. Mus. Novit.,
177:1—2.

Nichols, ]. T, 1930. Speculation on the History of the Ostariophysi. Copeia,
1930,4:148—151.

Nichols, J. T., 1938. Classification of Carp-like Fishes. Zoologica, 23:191—193.
Nichols, J. T.,, 1943. The Fresh-water Fishes of China. Central Asiatic Expeditions,
Natural History of Central Asia, Vol. IX. Amer. Mus. Nat, Hist., New York.
*Nichols, J. T, Pope, C. H, 1927. The Fishes of Hainan. Bull. Amer. Mus. Nat.

Hist., 54,2:321—394.

Nikolskij, G.V., 1954. Castnaja ichtiologija. 2. izd. Gos. izd. “Sov. Nauka“, Moskva.

*Norman, J. R, 1923. A New Cyprinid Fish from Tanganyika Territory, and Two
New Fishes from Angola. Ann. Mag. Nat. Hist., 9,12:694—696.

*Norman, J. R, 1932. A Collection of Fishes from Sierra Leone. Ann. Mag. Nat.
Hist., 10,10:180—181.

Oken, L, 1836. Allgemeine Naturgeschichte fiur alle Sténge. Bd. 6. Hoffmann’sche
Verl.-Buchhandl., Stuttgart.

*Oshima, M, 1926. Notes on a Collection of Fishes from Hainan, obtained by prof.
S. F. Light. Annot. Zool. Japon., 11:1-—25,

Pellegrin, ], 1923, Les poissons des eaux douces de I’Afrique occidentale (du Sé-
négal au Niger). Gouv. Gen. I'Afr. Occ. Fr., Publ. Com. Et. Hist. Sci. E. Larose,
Paris.

*Pellegrin, J.,, 1927. Description d’un Cyprinide nouveau d’Asie-Mineure. Bull. Soc.
Zool. Franc., 52:34—35.

*Pellegrin, ], 1929. Sur un poisson cavernicole africain microphthalme. C. R. Acad.
Sci. Paris, 189:204—205.

Pellegrin, J., 1934. Voyage de Ch. Alluaud et P. A. Chappuis en Afrique Occidentale
Frangaise (Dec, 1930—Mars, 1931). 1V. Poissons. Arch. Hydrobiol. Stuttgart,
26:101—120.

*Pellegrin, J.,, Fang, P. W., 1935. A New Homalopterid, Paraprotomyzon multi-
fasciatus nov. gen. nov. sp. from Eastern Szechuan. Abstr. Pap. Sci. Conf. Nanning,
p. 665. {also in: Sinensia, 3:99—107).

*Pellegrin, J.,, Fang, P. W. 1940. Poissons du recueillis par Mm. Delacour,
Greenway, Ed. Blanc description d'un genre de cing espéces et d’'une variété,
Bull. Soc. Zool. France, 65:111—123.

*Popta, C. M. L, 1911. Vorldufige Mitteilungen {iber Neue Fische von Lombok.
Note III. Notes Leyden Mus., 34:9—16.

Prashad, B, Mukerji, D. D, 1929. The Fish of the Indawgyi Lake and the
Streams of the Myitkyina District (Upper Burma). Rec. Ind. Mus., 31:161—223.

*Raj, B. S, 1941. A New Genus from Schizothoracine Fishes from Travancore, South
India. Rec. Ind. Mus., 43:209—214.

Ramaswami, L. S., 1952a. Skeleton of Cyprinoid Fishes in Relation to Phylogenetic

Studies. 1. The Systematic Position of the Genus Gyrinocheilus Vaillant. Proc.
Natl. Inst. Sci. India, 18,2:125—140.

43



Ramaswami, L. S, 1952b). Op. cit. 2. The Systematic Position of Psilorhynchus
McClelland. Ibid., 18,2:141—150.

Ramaswami, L. S, 1952c. Op. cit. 3. The Skull and Other Skeletal Structure of
Homalopterid Fishes, Ibid., 18,6:495—517.

Ramaswami, L. S, 1952d. Op. cit. 4. The Skull and Other Skeletal Structures of
Gastromyzonid Fishes. Ibid., 18,6:519—538.

Ramaswami, L. S, 1955a. Op. cit. 6. The Skull and Weberian Apparatus in the
Subfamily Gobioninae (Cyprinidae). Acta Zool. Stockholm, 36:127—158.

Ramaswami, L. S, 1955b. Op. cit. 7. The Skull and Weberian Apparatus of Cyprininae
(Cyprinidae}. Ibid., 36:199—242.

Regan, C. T. 1911. The Classification of the Teleostean Fishes of the Order Osta-
riophysi. 1. Cyprinoidea. Ann. Mag. Nat. Hist., 8,8:13—32.

Regan, C. T., 1922. The Distribution of the Fishes of the Order Ostariophysi. Bijdr.
Dierkunde, 22:203—208.

Rendahl, H., 1928. Beitrdge zur Kenntniss der chinesischen Slisswasserfische. I. Sys-
tematischer Teil. Arkiv Zool., 20A,1:1—194. .

*Rendahl, H. 1933a. Die Fischfauna der Chinesen Provinc Szetschwan. Arkiv Zool.,
24A,16:1—134,

Rendahl, H., 1933b. Studien iiber innerasiatischen Fische. Arkiv Zool., 25A,11:1—51.

*Rendahl, H., 1944. Einige Cobitiden von Annam und Tonkin. Gdteborgs Vetensk.
Samh. Handl., 6,3B,3:1—54.

Sagemehl, M. 1891. Beitrdge zur Vergleichenden Anatomie der Fische. IV. Das
Cranium der Cyprinoiden. Morph. Jahrb., 17,4:489—595.

*Sanders, M., 1934. Die fossilen Fische der Alttertidren Siisswasserablagerungen
aus Mittel-Sumatra. Verh. geol.-mijnb. Genoot Ned. Kol., 11:1—144.

*Schlaikjer, E. M., 1937. New Fishes from the Continental Tertiary of Alaska.
Bull. Amer. Mus. Nat. Hist.,, 74,1:1—23.

*Schultz, L.P. 1929. Check-list of the Freshwater Fishes of Oregon and Washington.
Publ. Fish. Univ. Wash., 2,4:47.

*Schultz, L. P, 1941, A New Genus and Species of Cyprinid Fish from the Ca-
meroons, Africa. Proc. New. Engl. Zool. Col., 18:85—90.

Schultz, L. P.,, 1942. The Fresh-water Fishes of Liberia. Proc. U. S. Nat. Mus.,

92:301—348.
*Schultz, L. P, 1959. A New Cyprinid Fish from Siam. Trop. Fish. Hobb., 7,9:9—11,
36—37.

Silas, E. G. 1952. Classification, Zcogeography and Evolution of the Fishes of the
Cyprinoid Families Homalopteridae and Gastromyzonidae. Rec. Ind. Mus., 50,
2:173—263.

*Silas, E. G.,, 1954. New Fishes from the Western Ghats, with Notes on Puntius
arulius (Jerdon). Rec. Ind. Mus., 51:27—37.

*Silas, E. G. 1958. Studies on Cyprinid Fishes of the Oriental Genus Chela Ha-
milton. J. Bomb. Nat. Hist. Soc., 55:54—99.

*Smith, H. M, 1929. Notes on Some Siamese Fishes. J. Siam. Soc. Nat. Hist. Suppl.,
8:11—14,

*Smith, H. M, 1931a. Descriptions of New Genera and Species of Siamese Fishes.
Proc. U. S. Nat. Mus., 79,7:1—48.

*Smith, H. M., 1931b. Sikukia stejnegeri, a New Genus and Species of Fresh-water
Cyprinoid Fishes from Siam. Copeia, 1939:138—139.

*Smith, H. M., 1933. Contributions to the Ichthyology of Siam. III. A New Genus and
Species of Cyprinoid Fishes. J. Nat. Hist. Soc. Siam. Syst., 9:53—87.

*Smith, H. M., 1934. Contribution to the Ichthyology of Siam. XVII. New Cyprinid
Fishes. J. Siam. Soc., 9,3:287—325.

*Smith, H. M., 1938a. Status of the Asiatic Fish Genus Culter. Journ. Wash. Acad.
Sci., 28:407—411.

*Smith, H. M, 1938b. Chagunius, a New Genus of Asiatic Cyprinid Fishes. Proc.
Biol. Soc. Wash., 51:157—158.

Smith, H. M, 1945. The Fresh-water Fishes of Siam, or Thailand. Bull. U. S. Nat.
Mus., 188:i—xii+1—622.

*Stylko, B. A, 1934 Neogenovaja fauna presnovodnych ryb Zapadnoj' Sibiri. Tr.
Vses. geol.-razv. obed., 359:1—93.

Suvorov, E. K, 1948. Osnovy ichtiologii. 2 izd. Sov. Nauka, Moskva.

44



*Tang, D. S. 1942, Fishes of Kweiyang, with Descriptions of Two New Genera and
Five New Species. Lingnan Sci. [., 20:147—166.

*Taranec, A. Ja, 1937. O novom rode peskarja 1z bassejna Amura. Vest. Dalnevost.
fil. AN SSSR, 23:113—114.

*Tchang, T. L., 1930a. Contribution a ’étude morphologique, biologique et taxono-
mique des Cyprinidés du bassin du Yangtze. Théses, Fac. Sci. Univ. Paris, Ser. A,
No. 209, pp. 171.

*Tchang, T. L, 1930b. Nouveau genre et nouvelles espéces de cyprinidés de Chine.
Bull. Soc. Zool. France, 60,1:46—51.

Tchang, T. L., 1931. Cyprinidés du bassin du Yangtse. Contribution a I’étude morpho-
logique, biologique et taxonomique. Libr. Sci. Herman et Cie, Paris.

*Tchang, T. L., 1935. A New Genus of Loach from Yunnan. Bull. Fan. Mém. Inst.
Biol. Peiping, 6,1:17—19.

Tchang, T.L, Yueh, T. H, Hwang, H. Ch, 1964. Notes of Fishes of Southern
Tibet, China, with Proposal of One New Genus, Tetrostichodon. Acta. Zool. Sinica,

16:272—282.
Tretjakov, D. K. 1946. Sistematieskije gruppy karpovych. Zool. Zurnal, 25,
2:149—156.

*Trewavas, E., 1955. A Blind Fish from Iraq, Related to Garra. Ann. Mag. Nat.
Hist., 12,8:551—555.

*Uyeno, T, 1961, Late Cenozoic Cyprinoid Fishes from Idaho with Notes on Other
Fossil Minnows in North America. Pap. Mich. Acad. Sci., 46:329—344.

Uyeno, T., Miller, R. R, 1965. Middle Pliocene Fish From the Bidahochi Formation,
Arizona. Copeia, 1:28—41.

Vaillant, M. L., 1902. Résultats zoologiques de ’expédition scientifique Néerlandaise
au Borneo central. Poissons. Notes Leyd. Mus., 24:1—166.

Valenciennes, A, 1836. Les Poissons. In: G. Guvier—Le Régne animal... Fortin,
Masson et Cie, Paris.

Vasnecov, V. V., 1939. Evoljucija gloto€nych zubov karpovych ryb. Pamjati Akad.
A. N. Severcova, T. I, pp. 439—491. Izd. AN SSSR, Moskva—Leningrad.

*Vinciquerra, D. 1924. Descizione di un Ciprinide cieko provenicule d’alla So-
malia Italiana. Ann. Mus. Civ. Genova, 51:239—243.

*Vladykov, V. D, 1929. Sur un nouveau genre de Cobitides: Sabanejewija. Bull.
Mus. Nat. Hist. Nat. Paris, 2,1:85—97.

Vladykov, V. D, 1934, Geographical Variation in the Number of Rows of Pharyngeal
Teeth in Cyprinid Genera. Copeia, 1934, 3:134—136.

Wang, K. F, 1935. Preliminary Notes on the Fishes of Chenkiang (Isosponydli, Apodes
and Plectospondyli). Contr. Biol. Lab. Sci. Soc. China., Zool. Ser., 11,1:1—65.

*Weber, E. H, 1820. De aure et auditu hominis et animalium. Pars I: De aure
animalium aquatilium. Leipzig.

Weber, M, 1913. Die Fische der Siboga-Expedition. E. ]J. Brill, Leiden.

Weber, M, De Beaufort, L. F., 1916. The Fishes of the Indo-Australian Archi-
pelago. T. III. E. ]J. Brill, Leiden.

Weisel, G. F.,, 1967. The Pharyngeal Teeth of Larval and Juvenile Suckers (Ca-
tostomus). Copeia, 1:50—54.

*Whitley, G. P, 1928. (Title not available) Rec. Austr. Mus., 16:296.

Whitley, G. P, 193l1a. New Names for Australian Fishes. Austr. Zool. Sydney.
6:310—334.

Whitley, G. P.,, 1931b. Studies in Ichtyology. No. 4. Rec. Austr. Mus., 18:96—133.

*Whitley, G. P., 1950. New Fish Names. Proc. Zoy. Zool! Soc. N. S. W., 1948—49:44.

*Whitley, G. P.,, 1953. Studies in Ichthyology No. 16. Rec. Austr. Mus., 23:133—138.

*Wu, H. W, 1939. On the Fishes of Li-Kiang. Sinensia, 10,1—6:92—142.

Wu, H. W, (Ed.), 1964. Chinese Cyprinid Fishes. Vol. 1. Sci. Techn. Print. House,
Shanghai. (In Chinese).

Zoological Record, Vols. 58—103 (1921—1966).



	Annot 01
	Annot 02
	Annot 03
	Annot 04
	Annot 05
	Annot 06
	Annot 07
	Annot 08
	Annot 09
	Annot 10
	Annot 11
	Annot 12
	Annot 13
	Annot 14
	Annot 15
	Annot 16
	Annot 17
	Annot 18
	Annot 19
	Annot 20
	Annot 21
	Annot 22
	Annot 23
	Annot 24
	Annot 25
	Annot 26
	Annot 27
	Annot 28
	Annot 29
	Annot 30
	Annot 31
	Annot 32
	Annot 33
	Annot 34
	Annot 35
	Annot 36
	Annot 37
	Annot 38
	Annot 39
	Annot 40
	Annot 41
	Annot 42
	Annot 43
	Annot 44
	Annot 45

