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INTRODUCTION

Representatives of the genus Plioxinus sensu BInArescu, 1964 are small
fishes spread all over the northern Eurasia and North America, and by many
authors recognised as belonging to different genera: PJioxinus R afinesqtje
1820, Clirosomus R afinesqtje 1820, Pfrille Jordan 1924 and Moroco Jordan
and Hubbs 1925,

The definition of the genus Phoxinus was based on the European Gyprinus
plioxinus Linnaeus 1758. Berg, 1906 names four species from the territory
of Russia: Pli. phoxinus (Linnaeus), Ph. percnurus (P allas), Ph. ozekanowskii
Dybowski and Ph. lagowskii Dybowski. At the same time Berg lias stressed
the fact that the type-species —Ph. phoxinus —differs markedly from the
other mentioned above species. Yet, taking into consideration the topography
of the dorsal fin, identic in all above mentioned species (the dorsal fin is set well
behind the front of the pelvics), he does not assign them to differet genere.
Hovcver, tof stress their differences Berg, 1932 and 1949: 572-574 has restricted
the fishes on the genus Phoxinus to two subgenera: Phoxinus s. str. (type Ph.
phoxinus) and Gilal (= Rhynchocypris, type: Rhynohocypris variegata G unther

The genus Gila, in the light of the osteological study of Uveno, 1960 and the author's
obsertions, comprises a large group of species living iu America, which are more related
to the representatives of the genus Leuciscus than to the genus Phoxinus.
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1889). To the former subgenus belong the forms having a terete, fusiform body,
big, dark spots ranging in one row on the side of the body up to the
caudal fin, and subterminal mouth. The latter subgenus comprises the forms
whose body is laterally compressed, the back and the sides covered with small,
dark spots, and having terminal mouth. To this subgenus Berg included Ph.
percnurus, Ph. czekanowskii and Ph. lagowskii.

JORDAN and HUBBs, 1925 when investigating the fishes from Japan estab-
lished a new genus — Moroco —basing on the type species Pseudaspius bergi
JorDpAN and METZ 1913. This species is according to BERG, 1949 : 583 a synonym
of Rhynchocypris variegata and of Phoxinus lagowskii oxycephalus (SAUVAGE
et DABRY 1874). NiIkKoLskI1J, 1956:153 discused critically the subspecific
status of Ph. lagowskii oxycephalus and recognised them as an ecological form
of Ph. lagowskii only. In accordance with the conceptpion of JORDAN and HUBBS,
1925 and the point of view of BERG, 1949 : 583 the author of this paper thinks
to be right, basing on the detailed osteological study, to recognise the group
of species: Ph. lagowskii, Ph. percnurus, Ph. czekanowskii as constituting the
distinct genus Moroco JOrRDAN and HuBBs 1925. The generic name Moroco
has recently been employed in Japan by TICHIDA, 1939; OkADA, 1960; NAKA-
MURA, 1969 in relation to the mentioned above species.

Out of the Europe, according to Berg, 1912: 194, lives in North America
Phoxinus neogaeus Cope 1869, a form related to the European Ph. phoxinus.
Jordan, 1924 has questioned the close relation of Ph. neogaeus with the form
of the Old World genus Phoxinus, and has established for it a new genus —
Pfrille. Bailey, 1951 has lumped Pfrille neogaea in the genus Chrosomus Ba-
FINESQUE 1820, however in 1970 he has included it to the genus Phoximis.
Banarescu, 1964 has recognised the genera: Pfrille, Chrosomus and Moroco
as synonyms of the genus Phoxinus.

Up to the present the American authors have shared a controversial opi-
nion on the systematics of Ph. neogaeus = Pfrille neogaea. McPHAIL and LIND-
SEY, 1970 :252 say: “we follow JORDAN, 1924 in considering neogaeus to be of
uncertain affinity, best placed by itself in the genus Pfrille”. On the contrary
ScorT and CROSSMAN, 1973 placed it into the genus Chrosomus. Having analysed
different point of view concerning the systematic status of this species the last
mentioned authors express their idea as follow: “Whatever the decision, the
closeness of the relationship of Chrosomus eos and neogaeus can surely be denied”.

It is the aim of this work to elucidate the rightness basing on the skull
osteology: 1. elimination of Ph. percnurus and its related forms from the genus
Phoxinus and transfer them to the genus Moroco, 2. to prove the distinct cha-
racter of the genus Chrosomus in comparison with the genus Phoxinus, 3. to
interpret the systematic position of Pfrille neogaea, 4.-to discuss the systematic
differences in the representatives of the genus Chrosomus, and necessity to create
a separate genus Parchrosomus basing on the type species Chrosomus oreas
Copre 1868.
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MATERIAL AND METHOD

The osteological study have been carried on:

Phoxinus phoxinus, 12 specimens from the Dunajec R. (tributary of Vistula R.) and from
Czarna Hancza R. (tributary of Nemen R.) Poland.

Moroco percnurus (= Ph. percnurus), 12 specimens from small bodies of water near War-
szawa and Bydgoszcz, Poland; 5 specimens from Jana system River, Siberia.

Moroco lagowskii (= Ph. lagowslcii), 2 specimens from the Zeja River (Amur R. tributary),
and 5 specimens from Korea.

Moroco lagowskii oxycephalus (= Ph. lagowskii oxycephalus), 2 specimens from the Amur
R. basin.

Moroco czekanowskii (= Ph. czekanowskii), 2 specimens from the Uganda River (Amur
R. tributary).

Pfrille ncogaea (= Chrosomus neogaeus), 12 specimens from small, weedy lakes, Ont. Sud-
bury Distr., Canada.

Chrosomus eos, 12 specimens, Ont. Leeds County, Small Creek Hwy 42, Athess Drainage
St. Lawrence R.

Chrosomus erythrogaster, 8 specimens from Willey Fork of North Fork of Fishing Creek,
West Virginia, USA.

Chrosomus oreas, 4 specimens from Back Creek at Poages Mill, Roanoko County, USA.

The material have been preserved in alcohol or in formalin, and for osteo-
logical study stained with alizarin. The greatest attention has been done to
the bones of the skull, and among them to the lacrimal, supraorbital, urohyal,
the pharyngeal process of the basioccipital, operculum, maxillary, dentary.
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OSTEOLOGY

Dorsal view of the cranium

The supracthmoid lies at the front of the surface of the head. Its anterior
part is largely fused with the anterodorsal part of the underlying ethmoid. The
shape of the supraethmoid is not at all constant within the species, nevertheless
the general structure is markedly different in particular species discussed in
this paper. Usually it is a thin, transparent bone more or less concave along
its mesial axis. In Ph. phoxinus this concavity is deep and thus the lateral
portion of the bone becomes wing-like. Anteriorly it is bent downward, and
its anterior edge is moderately incised medially and laterally projects as a pair
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of very small parallel processes. Posteriorly the supraethmoid gradually becomes
narrower and its posterior edge is usually dentated. In this species the bone
is longer than broad (Fig. 1). In Moroeo percnurus the mesial concavity is very
deep anteriorly and posteriorly the bone gradually grows to an almost flat
plate. Its anterior edge is bent downward forming a pair of lateral processes.

Fig. 1-6. Dorsal view of the ethmoid. 1 —Phoxinus phoxinus, 2 — Moroeo percnurus, 3 —
Pfrille neogaea, 4 — Chrosomus erythrogaster, 5 — Ch. eos, 6 — Ch. oreas; e —ethmoid,
pe —preethmoid, spe —supraethmoid.

The posterior edge is laterally deeply dentated (Fig. 2). The bone is longer than
broad, with lateral edges slightly incised. The supraethmoid of M. lagowsTcii is very
similar to that of M. percnurus. In Pfrille neogaea the supracthmoid is a little
longer than broad, and its posterior edge bears a moderately long denticle
laterally and a small one mesially (Fig. 2, 3). In the three representatives of
the genus Chrosomus the lateral edges of the supraethmoid are usually slightly
rounded, and the posterior edge is laterally supplied with a variously shaped
process. In Ch. erythrogaster the process is scarcely marked, in Ch. eos it is tapered,
and in Ch. oreas it is blunt (Fig. 4,5, C).

The ethmoid of the investigated species is in comparison with the sup-
raethmoid a. strongly built bone of a complicated structure. It is composed
of two portions: the anterior and the posterior (both called conus here). The
anterior conus, when observed from the ventral side, has a V-like form and
thick walls. The walls enclose a deep groove opened anteriorly by a narrow
incision. The posterior conus is generally smaller than the anterior one, and
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is partly covered by it. Its walls enclose a funnel-like pit with its apex trended
anteriorly. In Ph. phoxinus this portion is markedly smaller than the anterior
one, and the opening to the funnel is of oval form, surrounded by thick walls.
The pit is not very deep, sometimes scarcely marked. In Moroco peronurus,
M. lagowsJcii, Pfrille neogaea and in the species of the genus Ghrosomus the
opening to the funnel-like pits is nearly round, and the pit is voluminous and
deep (Fig. 7).

aeon

Fig. 7. Ventral view of the ethmoid

of Moroco percnurus; acon —ante-

rior conus, peon —posterior conus,
spe —supraethmoid.

The preethmoid is present in all investigated species (Fig. 8). It is mostly
of cartilaginous consistence, with one or two centra of ossification. A part
of it is pushed between the lateral projection of the vomer and the ethmoid.
The outstanding portion of the preethmoid fits laterally to the anterodorsal
facet of the palatin, and anterodorsally to it attaches the anterodorsal part
of the maxillary.

The frontal is the largest paired bone forming the roof of the cranium.
Anteriorly the frontal joins the supraethmoid, laterally each frontal partially
covers the lateral ethmoid, posteriorly it overlies the anterior margin of the
parietal. Posterolaterally the frontal joins the sphenotic. The ventral surface
of each frontal is transversed by a shallow furrow. Dorsolaterally each frontal
bears the greatest part of the supraorbital sensory canal, embeded in its surface.
Anteriorly this canal continues as the nasal canal, enclosed in a tube-like nasal
bone, posteriorly it extends towards the posterior margin of the frontal. Postero-
lateral portion of the frontal, just above the postorbital process of the sphenotic
makes a shallow bend, to constitute a part of the roof of the lateral temporal
fossa (Fig. 8).

The supraorbital clings to the lateral edge of each frontal. This bone
has a different shape and proportion in the species discussed here. In Morooo
percnurus it is very large and crescent-like, it extends beyond the half length
of the frontal edge. In M. lagowsJcii and M. czehanowsJcii it is very similar to
that of M. percnurus. In Ph. phoxinus the supraorbital is very small, situated
in a deep incision of the frontal, and is almost round (Fig. 9). The shape and
proportion of this bone are real generic characteristics for the genera: Phoxinus
and Morooo. In Pfrille neogaea and in the three species of the genus Ghrosomus
the supraorbital is small and crescent-like, never extending beyond half the
length of the frontal edge (Fig. 10,11).
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Fig. 8. Cranium of Moroco percnurus, dorsal view; a —canal for aorta in basioccipital,
cprv —centrum of proatlas vertebra, eo —exoccipital, ep —epiotio, f —frontal, le —
lateral ethmoid, lof —lateral occipital foramen, [tf —lateral temporal fossa, Isc —lateral
extrascapular, mpbo — masticatory plate of the basioccipital, msc —medial extrascapular
(post-parietal), opis —opistotic (intercalary), pa —parietal, pe —preethmoid, pt —pterotic,
ptf —posttemporal fossa, pot —posttemporal fused with the lateral extrascapular, scl —
supracleithrum, spe —supraetlimoid, soo —supraoccipital, sph —sphenotic, spo —supraor-
bital.

10

Fig. 9-11. Shape and proportion of the supraorbital. 9 — Phoxinus phoxinu , 10 — Pfrille
neogaea, 11 — Chrosomus oreas; f —frontal, le —lateral ethmoid, so —supraorbital.
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The sphenotic is a paired hone situated laterally at the margin of the
cranium. Anteriorly it is partly overlaid by the frontal, and only a portion of
it —the broad ledge — (postorbital process sensu HARRINGTON, 1955) is visible
on the outside. In all American species here discused a small, dorsal portion
of the sphenotic intervenes between the frontal and the pterotic. As it concerned
Ph. phoxinus and Moroco percnurus the frontal and the pterotic come into direct
contact in most cases, and only sporadically the mentioned bones are separated
by the sphenotic. The ventral edge of the sphenotic forms anterior part of the
facet for the hyomandibular (Fig. 12).

The parietal is a paired, flat bone of an almost square shape, covering
the posterodorsal region of the cranium. In the midline the right parietal over-
laps the left margin of its mate.

The pterotic is a paired bone, lying laterally to the parietal, along its
lateral surface runs a sensory canal (dermopterotic canal sensu W EITZMAN,
1962; supratemporal-intertemporal canal sensu HARRIGTON, 1955; temporal
sensory canal sensu BaAamaswaMmI, 1955). Posteriorly the dermopterotic canal
joins the extrascapular canal and proceeds backward in the posttemporal bone.
The anterior, upper surface of the pterotic constitutes the continuation of the
lateral temporal fossa. The inner surface of the pterotic encloses the semicircular
canal, and forms the vault of the subtemporal fossa.

Fig. 12. Cranium of Moroco percnurus,
ventral view; a —canal for aorta in
basioccipital with the otolith asteri-
ous, bal — bulla acustica lagenaris,
bau —bulla aoustica utricularis with
the otolith lapillus, bo —basioccipital,
ca —foramen for carotid artery, eo —
exoccipital, f —frontal, hmf — hyo- Vo™
mandibular facet, le —lateral ethmoid,
mpbo — masticatory plate of the ba-
sioccipital, of — optic foramen, opis —
opistotic, osp — orbitosphenoid, pe —
preethmoid, ppbo —pharyngeal pro-
cess of the basioccipital, pro —prootic,
ps — parasphenoid, pt — pterotic,
pts —pterosphenoid (pleurosphenoid),
sph —sphenotic, spo — supraorbital,
stf — subtemporal fossa, v — vomer,
V —foramen for the trigeminal nerve,
VII — foramen for the facial nerve,
Vobr — foramen for the ophthalmic
branch of the trigeminal nerve,
Yllobr — foramen for the ophthalmic
branch of the facial nerve, IX — fora-
men for the glossopharyngeal nerve,
X — foramen for the vagus nerve.
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The epiotic is a paired bone, lying on the posterodorsal edge of the cranium,
and laterally to the supraoccipital. Its ventral surface takes part in forming
the subtemporal fossa. The dorsolateral surface of the epiotic extends horizon-
tally to a lamella-like projection which joins the similar lamella of the pterotic,
and together form the roof of the posttemporal fossa (Regan, 1911) well ex-
pressed in Moroco percnurus and Ph. phoxinus (Fig. 8). The lamella-like pro-
jections are very feebly expressed in Pfrille neogaea, and in three representatives
of the genus Chrosomus, that is why the posttemporal fossa in these species is
hardly visible. In this case my observations agrees with that of Ramaswami,
1955: 234 who says “I have noticed the fossa (posttemporal fossa) in all the
genera studied by me”. Quite a different opinion has been expressed by Ro-
berts, 1973: 384 “In Cyprinidae it is absent”.

The impaired supraoccipital bone forms the posterior medial roof
of the cranium, it is very similar in all investigated species. It contacts with
the parietals, the epiotics and the exoccipitals.

The paired exoccipital bones form the posterolateral part of the cranium.
The exoccipital is dorsally bordered by the supraoccipital and the epiotic,
dorsolaterally by the pterotic, anteroventrally by the prootic, ventrally and
posteriorly it lies on the basioccipital. In the posterior wall of the exoccipital
there is a big, oval foramen —the lateral occipital foramen (Fig. 8). The mesial,
vertical stripe-like parts of these bones meet each other to form a ridge, but
ventrally the walls step aside to form the foramen magnum for the nerve cord.
The inner, horizontal lamellae of each exoccipital meet in the midline to form
the roof of the cavum sinus imparis. On the ventrolateral wall of each exoccipital
there are two foramina, the passages for the nerves: glossopharyngeus IX and
vagus X. The former, small foramen is located in the anteroventral corner
of the exoccipital and the latter, much bigger, lies posteriorly and somewhat
dorsally (Fig. 12 IX, X).

The opistotic (intercalare of Berg, 1940) is a paired, small and flat bone
of a somewhat oval shape, the bone lies at the posterior edge of the pterotie,
laterally touching the exoccipital.

The extrascapular bones. It is a complex of a superficial, tubular
bones. The medial extrascapular of each side is composed of three limbs. The
mesial of it is partly fused with the posterior margin of each parietal, the other
limbs lie free in one line and parallel to the anterior edge of each posttemporal
(Fig. 8). These series of bones enclose the supratemporal lateral-line canal.
The canal continues as the so called posttemporal canal in the lateral extra-
scapular, which is tightly fused with the posttemporal.

Theposttemporal is a paired bone, long and flat; fastened by its proximal
end to the top of the epiotic. Its distal end is broadened being fused with the
lateral extrascapular bone.
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Ventral view of the cranium

The vomer is an impaired, flat and thin bone situated ventrally on the
front of the cranium (Pig. 12,13-20). Its shape is not at all constant within
a species. Ventrally it is slightly concave. On its dorsal surface, a more or less
expressed crest runs mesially to the posterior end of the bone. In Moroco per-
cnurus the crest may be split longitudinally into two lamellae. Anteriorly the vo-
mer contacts with the ethmoid, posteriorly it overlies the parasphenoid, and late-
rally it sutures with the lateral ethmoid. In Phoxinus phoxinus, M. percnurus
M. lagowsTcii it is anteriorly deeply notched and its lateral projections are well
expressed. In Pfrille neogaea and in Ch. oreas the anterior edge of the vomer
is moderatly notched. The dorsal surface of each lateral projection is always

~concave and rests on the inner portion of the preethmoid (Fig. 13-30).

The parasphenoid lies along the ventromesial part of the cranium-
Its anterior long portion is a narrow bar, usually somewhat flattened and en-
larged in front. Posteriorly this portion extends dorsolaterally to form a sort
of bony lamellae, which contact with the correspondent prootic (Fig. 12). The deep
incision on the posterior edge of each lamella forms with the opposite margin
of the prootic a foramen for the carotic artery. The posterior portion of the para-
sphenoid is not very long, somewhat enlarged, and its end is usually furcate.

pe

17 18 19 20

Fig. 13-20. Vomer, ventral view; 13 — Moroco percnurus, 14 — M. lagowskii, 15 — M. cze-
Icanowskii, 16 —Phoxinus phoxinus, 17 —Pfrille neogaea, 18 — Chrosomus erythrogaster,
19 — Ch. eos, 20 — Ch. oreas-, pe —preethmoid.
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Anteriorly the parasphenoid is pushed under the end of the vomer, posteriorly
it clings to the ventral wall of the basioccipital. The parasphenoid is very
similar in all investigated species.

The orbito sphenoid is an unpaired bone, Y-shaped in cross section.
Its upper diverged walls contact with the frontals, anteriorly with the lateral
ethmoids and posteriorly with the pterosphenoid. The bone forms the floor
of the cranium cavity. The external surface of the lateral walls of the orbito-
sphenoid is quite smooth in the fishes discussed here, whereas in some other

21 22 23 24

Fig. 21-24. Orbitosphenoid. 21 — Moroco percnurus, 22 —Phoxinus phoxinus, 23 —Pfrille
neogaea, 24 — Ohrosomus oreas; ios —interorbital septum.

genera of the subfamily Leuciscinae as in Gila, Leuoiscus or Butilus it is rough
or even bears a longitudinal crest. The ventral part of the orbitosphenoid —
the interorbital septum —contacts with the anterior portion of the para-
sphenoid. This element of the orbitosphenoid varies within the species (Fig.
21-24).

The pterosphenoid (pleurosphenoid, alisphenoid) is a paired bone of
an almost flat and round form. Each pterosphenoid contacts anteriorly with
the orbitosphenoid, posteriorly with the prootic and the parasphenoid, dorsally
touches the frontal. The free, mesial edges of both pterosphenoids bound late-
rally the optic foramen. Three well expressed foramina perforate the bone.
Through the anterodorsal foramen passes the ophthalmic branch of the facial
nerve — VII obr. The foramen located posteroventrally constitutes a path
for the ophthalmic branch of the trigeminal nerve —V obr. The foramen for
the trigeminal nerve —V lies on the dorsal portion of the suture joining the
pterosphenoid to the prootic (Fig. 12).

The prootic is a paired bone situated on the ventral side of the cranium.
It sutures anteriorly with the pterosphenoid, dorsolaterally it contacts with
the sphenotic and pterotic, and constitutes the ventral edge of the facet of the
hyomandibular fossa. Posteriorly the prootic sutures with the exoccipital
and the basioccipital, and forms the anterior wall of the subtemporal fossa.
Lateromesially it contacts with the parasphenoid. Here its wall splits longi-
tudinally to form the ventral and dorsal lamellae. Each ventral lamella sutures
with the parasphenoid, whereas the dorsal lamellae of the right and left prootic
meet in the midline to constitute the roof of the posterior eye-muscel myodome,
whereas the parasphenoid forms the bottom of this myodome. On the ventral
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surface of the prootic, just anteriorly to the subtemporal fossa, a prominent
bulla acustica, and the otolith lapillus enclosed in the utriculus are visible.
Anteriorly to the bulla acustica lies the foramen for the facial nerve (Fig. 12).

The unpaired basioccipital forms a part of the otic region of the skull;
it is anteriorly sutured with the prootic and ventrally it lies on the end of the
parasphenoid, laterally it is joined with the exoccipitals. The construction
of the basioccipital is somewhat complicated. We can distiguish two different
parts of it. The anterodorsal part, which is limited posteriorly by a concave
centrum —the proatlas vertebra — (HARRINGTON, 1955), and the ventro-
posterior part —the pharyngeal process. The former part is very similar in
all examined species. Its anterior walls are markedly thickened and include
the hind end of the eye myodome. At this region the dorsal surface of the basi-
occipital forms medially the floor of the cavum sinus imparis protected by thin,
vertical bones laterally. Here the basioccipital extends laterally to form, on
each side a large cavity —the recessus saculi, which encloses the otoliths:
asteriscus and sagitta. The convexity formed by the basioccipital and the
exoccipital walls, just opposite to the otoliths, is well expressed in the studied
fishes, and is termed —bulla acustica lagenaris (Fig. 12).

The posteroventral part of the basioccipital —the pharyngeal process —
is situated obliquely to the body axis, and is of composed construction. It is
anteriorly flattened dorsoventrally, whereas its posterior portion is an elon-
gated and laterally compressed plate in all investigated species except that of
Chrosomus oreas. The anterior portion —the masticatory plate —is differently
shaped in each species, and thus presents a good specific characteristic (Fig.
25-32). In Ph. phoxinus the masticatory plate is short, deeply concave, and
wing-like, expanded laterally. Its surface is characteristically bent posteriorly,
forming yet another small depression. The lateral wings are well rounded
posteriorly. The anterior edge of it is usually incised. In Pfrille neogaca is the
masticatory plate much alike that of Ph. phoxinus. In 31. percnurus the masti-
catory plate is elongated, its surface is posteriorly bent like that of Ph. phoxinus,
the lateral edges are slightly incised and the posterior angles are rounded. The
anterior edge is usually incised, yet it may be convex sporadically or even
elongated to small projection mesially. The masticatory plate of 31. lagowskii
and 31. ozekanowskii do not much differ from that of 3I. percnurus. When
comparing the masticatory plate of the representatives of the genus Chrosomus
we state graet likeness between Ch. erythrogaster and Ch. eos, whereas in Ch. oreas
this element is markedly different. In the two first the masticatory plate is
feebly concave, the lateral edges are moderately rounded and posteriorly slightly
incised. In Ch. oreas the masticatory plate is rather flat and its lateral rounded
edges, gradually approach each other towards its end. The anterior edge of
the masticatory plate is in all three species only slightly incised, most often
straight or even convex, and sporadically, as in Ch. oreas, elongated mesially
to a tapered projection (Fig. 33).
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From the above we see that the shape of the masticatory plate may be
a very important taxonomic feature in uncertain cases as,’ for instance, in
the studied fishes. According to the taxonomic value of the masticatory plate
the opinion of Miaskowski, 1960: 138 is as follows: “Meine Untersuchungen
zeigten dass kein anderes Artmerkmal so charakfceristisch und konstant ist”.
At the time this author quotes the opinion of HEINKE, 1873: ,,Kauplatte fiir
die Cypriniden noch charakteristischer ist ais der Schlundknochen mit seinen
Zahnen”.

Fig. 25-32. Basioccipital, ventral view. 25 —Moroco percnurus, 26 — m . lagoicsM i, 27 —

M. czekanowslcii, 28 —Phoxinus phoxinus, 29 —P frille neogaca, 30 —Ghrosomus erythro-

gaster, 31 —oOh. eos, 32 —Ch. oreas; a —canal for aorta descendens in the basioccipital,

bal —bulla acustica lagenaris, mpbo —masticatory plate, ppbo —pharyngeal process of
the basioccipital.

Fig. 33. Basioccipital of cirosomus oreas, lateral view. A case of the masticatory plate with
the tapered projection.
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When comparing the shape of the masticatory plate in the species discussed
here, we can distinguish four different pattern of it, and basing on this fact to
distiguish four adequate groups of species. The first group constitutes: M. pere-
nurus, M. lagowskii, M. czekanowskii, a related group of Eurasiatic species.
To the second group belong Ph. phoxinus and Pfrille neogaea. The third group
includes Ch. erythrogaster and Ch. eos. The fourth group constitutes Ch. oreas.

The elongated posterior portion of the pharyngeal process is in all investi-
gated species, except Ch. oreas, much alike each other, being in all cases thin,
blade-like plate. In Ch. oreas it is dorsally flattened to an uniformly broad
plate on which rests mesially the blade-like plate (Fig. 32).

In my opinion the shape of the elements of the pharyngeal process (masti-
catory plate and the elongated posterior portion) produce not only good specific
characteristics but a generic also. This I can state having investigated the
masticatory plate of the different species of the politypic genera: Ahramis
(A. brama, A. ballerus)', Barbus (B. barbus, B. petenyi); Leuoisous (L. leucisous,
L. cephalus, L. (Idus) idus) from Poland. In all species of each mentioned genera
the masticatory plates are very similar.

Otoliths

As in other Cyprinids there are three pairs of otoliths in the investigated
fishes: asteriscus, lapillus, and sagitta. The largest, disk-shaped asteriscus,
is situated in the lateral part of the recessus sacculi of the basioccipital, in
which it takes vertical position. Its mesial surface is slightly concave in its
very center, whereas the opposite surface is convex. The margin of the asteriscus
is more or less distinctly dentated, except its small anterior portion (Fig. 34).

The lapillus is a little smaller than the asteriscus and lies in the recessus
utriculi of the prootic. It is thick, oval-shaped, sometimes almost round; in
general its shape is not as constant as that of the asteriscus.

ast La

Fig. 34. Otoliths of Moroco percnurus; ast — asteriscus, la —lapillus, sa —sagitta.

The slender and very fragile sagitta lies close to the asteriscus, mesially
to it, and is situated horizontally. Its anterior portion is markedly broadened
and thickened.

All these bones are very similar in the investigated material.
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Circumorbitals

The circumorbital complex consists of five suborbitals (infraorbiatls)
the dermosphenotic and one supraorbital. The suborbital SO, known as the
lacrimal, calls a special attention because of its shape and topography at the
front of the head. In Ph. phoxinus the lacrimal takes a rather horizontal position,
and it is elongated so that its length is much greater than its height. In the
other investigated species the lacrimal takes a rather vertical position, and
its height is equal to or somewhat greater than its length (Fig. 35-39). The lacrimal
is of a more or less pentagonal shape. Its posterior edge —a —, facing the
front margin of the eye and the dorsal edge —b —, facing the nostrils, are
slightly concave, and in Ph. phoxinus the dorsal edge is markedly long. The
anterior edge —c¢ —is somewhat complicated, its outline is always curved
so we can distinguish two portions of it: the anterodorsal and the anteroventral
ones. The ventral edge —d —; facing the suborbital —SOa —, is slightly
concave; its dimension is, in general, adapted to the proportion of the front
edge of the S02 The suborbital S02is of moderate length, in Ph. phoxinus
and in Ch. oreas it sometimes consists of a tube of the sensory canal only. In the
other investigated species S02is larger, especially at its anterior portion. The
suborbital S03 is the longest bone and visibly broader than the former.
The S04 is usually shorter than the S03 however, it is an expanded bone,
sometimes it may be split into two or even three pieces. The suborbital S05

[e]
P dsp

35 36
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37 38 39

Fig. 35-39. Circumorbital bones. 35 —Phoxinus phoxinus, 36 —Moroco percnurus, 37 —

Pfrille neogaea, 38 —Ghrosomus eos, 39 —ch. oreas; 1 —lacrimal (SOj: a —posterior edge

of the lacrimal, b —dorsal, ¢ — anterior, d —ventral, sog 6 suborbitals, spo —supraor-
bital. dsp —dermosphenotic.
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is very variable as it concerned its dimention. In Ph. phoxinus and in Pfrille
neogaea it consists sometimes of a tube containing tlie sensory canal only;
in the other species it is a larger bone with a more or less distinct basal expan-
sion of the ossification. The suborbital S02 —S 05 are generally flat, thin bones,
very often they are split into pieces, and the bones of the right side may differ
from those of the left. The SO5may be fused with the S04to form a large bone.

The dermosphenotic consists of a tube containing the sensory canal
only, flotting in the cuts, and turned backward to the sensory canal on the pte-
rotic bone.

The supraorbital is in Ph. phoxinus very small and almost round, it
is situated in a deep incision at the antero-lateral margin of the frontal (Fig. 9).
In Moroco percnurus, M. lagowsMi it is crescent-shaped bone, which occupies
more than a half of the length of the lateral margin of the frontal (Fig. 8).
In Pfrille neogaea and in the three species of the genus Ghrosomus the supra-
orbital is crescent-like or oval and of moderate length (Fig. 10,11).

Oromandibular region

The maxillary differs slightly among the studied species (Fig. 40-45).
It is elongated and curved bone, the anterior end of which bears a knob-like
condyle on its dorso-inner portion. The knob clings to the anterior surface
of the biconcave cartilage disc —the submaxillary. On the inner surface of
the maxillary, just below the knob, arises a rod-like process —the rostral

PC

44 * 45
Fig. 40-45. Maxillary and premaxillary, external view. Maxillary of: 40 — Moroco percnurus,
41 —Phoxinus phoxinus, 42 —P frille neogaea, 43 —Ghrosomus eos, 44 —oh. oreas; aspr —

ascending process of the maxillary, k —knoblike condyle, rpr —rostral process of the maxil-
lary; Premaxillary of: 45 — Moroco percnurus; rpp —rostral process of the premaxillary.
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process of BAMAsSWAMI, 1955b, and runs mesially and downwards. The posterior
end of the maxillary is narrow and piovides an oval and truncate surface to
which the hind end of the premaxillary is attached. Medially the maxillary
expands dorsally to form a large process —the ascending process of the maxil-
lary, the shape of which is characteristic specifically in some degree. The an-
terior margin of this process is, in general, concave when its dorso-posterior margin
is variably formed. In Moroco percnurus and Phoxinus phoxinus the posterior
portion of this margin is clearly marked by a shap bend. In Ghrosomus eos
and erythrogaster the ascending process is very similar to that of Phoxinus
phoxinus. In Ch. oreas it is not much expanded, and in Pfrille neogaea it is
rather short and markedly elongated posteriorly (Fig. 42).

The premaxillary is a paired, thin and flat bone being at its mesial
end elevated dorsally to a narrow limb —the rostral process of the premaxil-
lary. The mesial edge of this bone may be quite straight (Ph. phoxinus, Pfrille
neogaea, Chrosomus) or it may have a more or less expressed small incision
on the dorsal portion of this edge (Moroco percnurus) (Fig. 45).

Lower jaw

The number of bones forming each ramus of the mandible is the same
in all investigated species. The dentary is the largest bone among them,
and its shape shows some specific differences. The anterior portion of it is narrow
and curved to form a symphysis with the opposite mate. The ventral margin
of this portion is differently outlined in particular species. In M. percnurus,
M. lagoivskii and in the three species of the genus Chrosomus it has a short
curvature anteriorly, whereas in Ph. phoxinus and Pfrille neogaea this curvature
is markedly longer. Backwards the dentary increases to a broad, thin bone,
and is supplied by a dorsally ascending process, which is a high plate rounded
dorsally. The ascending process takes an almost vertical position in Ph. pho-
xinus, whereas in the other investigated species it is slightly lining backward
(Fig. 46-51).

The second great component of the mandible is the angular bone. It lies
by its fore and middle portion against the inner, concave surface of the
dentary. The angular is an elongated, anteriorly tapered bone, gradually beco-
ming larger backward.

The third component of the mandible consists of elements which are the
derivatives of the Meckel’s cartilage (Fig. 51). The foremost part of the Meckel’s
cartilage —mentomeckelian —Ilies along the inner, anterior portion of the
dentary. The rod-like, middle segment of the Meckel’s cartilage lies along
the anterior, concave portion of the angular. The posterior portion of the carti-
lage grows to a thick, ossified element —the articular — and is fully fused
with the angular bone. Dorsally to the Meckel’s cartilage, and in a depression
of the angular, lies the coronomeckelian bone.
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Posteriorly the angular forms two articular facets, the dorsal facet arti-
culates with the quadrate hone, and the ventral one with the small and thick
bone —the retro articular —which is the posteromost part of the Meckel’s
cartilage.

wprasd
an
46
50
Fig. 46-51. Mandible, external and internal view. External view: 46 — Moroco percnurus,
47 —Phoxinus phoxinus, 48 — Pfrille neogaea, 49 — Chrosomus eos, 50 — Ch. oreas; an —

angular, d —dentary, prasd —processus ascendens of the dentary, re —retroarticular;
internal view of: 51 — Moroco percnurus; ar —articular, cm —coronomeckelian, me —
Meckel’s cartilage, mm —mentomeckelian.

Opercular series

The opercular isthe largest bone of the opercular series. It is of a somewhat
square shape, smooth, thin and slightly convex externally. The bone is rein-
forced by two thickenings. The strut-like thickening runs along the anterior
margin of the bone, and dorsally passes into the antero-dorsal angle (opercular
arm of Nelson, 1949). Below the opercular arm there is a facet for articulation
of the hyomandibular condyle. Prom this place begins the other crest-like
thickening which runs posteroventrally on the inner surface of the opercular.
The opercular in the fishes discussed here varies insignificantly. In Ph. phoxinus
the opercular arm is high and thin, in the other species it is short and broad.
The dorsal margin is mostly concave, yet in Moroco percnurus it is rather oblique.
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The posterior margin is in M. percnurus almost straight, in the other species
more or less incised and in P. phoxinus the incision is the deepest. The angle
between the dorsal and posterior margins (the auricular process of NELSON,
1949) is more or less round (Fig. 52-55).

53

54 55

Fig. 52-55. Opercular and subopercular. 52 — Moroco percnurus, 53 —Phoxinus phoxinus,

54 — Chrosomus erythrogaster, 55 — Oh. oreas; aupr —auricular process, far —facet for

articulation of the hyomandibular, op —opercular, opar —opercular arm, sop —subo-
percular.

The subopercular shows little specific difference. Its anterodorsal angle
and the anterior margin may be variously shaped but this characteristic is
not constant even in the same species.

The preopercular and interopercular are very alike within the species
here involved, and show no specific difference.

Hyoid arch

The basihyal is an elongated, impaired bone, and in the material discussed
here it differs only slightly. The bone is a little broadened anteriorly and some-
times thickened posteriorly. This broadness is well expressed in Pfrille neogaea.

The hypohyals, upper and lower, are strong, deeply grooved bones.
Both bones abut laterally to the posterior portion of the basihyal (Fig. 56).

The ceratohyal is a strong bone, grooved in its proximal portion, where
it clings to the upper and lower hypohyals.

The epihyal is a thick and trianguloid bone, which articulates with the
ceratohyal. The four above discussed paired bones are very alike in the species
examined here.
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The hyomandibular is a paired, strong bone in which we distinguish
the mesial portion much thickened longitudinally and two thinner lateral wings.
The anterior wing is usually markedly extended, whereas the posterior one
is usually narrow. The former wing is variously shaped even within a species,
its margin may be concave, convex or quite straight. The dorsal edge of the
bone is thikened to form the anterior and posterior condyles, which attach
the bone to the neurocranial facet running in the sphenotic and the pterotic.
The posterolateral condyle articulates wifch the facet of the opercular. The lower
thickened portion of the hyomandibular is perforated by an obliquely running
canal through which passes the hyomandibular branch of the facial nerve,
its external exit is presented by a big oval foramen (Fig. 70-71).

hh

urh

Pb

Fig. 56. Hyobranchial apparatus of Moroco percnurus, schematic view; bh —basihyal,

bbr!_ 3 —basibranchials (copulae), cbr —ceratobranchial, ch —ceratohyal, ebr —epi-

branchial, eh —epihyal, hbr —hypobranchial, hh —hypohyal (upper and lower), ih —inter-

hyal, pb —pharyngobranchials, ph —lower pharyngeal bone (fifth ceratobranchial), rbi
branchiostegal rays, upr —uncinate process, urh —urohyal.

The urohyal is an unpaired, elongated bone joined to the ventral hypo-
hyals by strong ligaments (Fig. 56). It lies ventrally to the basibranchials
and passesback between the sternohyoid muscles. The bone is composed of
two plates: the horizontal plate (wink-like) and avertical one which raises
dorsally along the mesial axis of the horizontal plate (Fig. 56, 57-62). Anteriorly
the urohyal is much narrowed, thick and terminating by a pair of rod-like
processes, which attach the bone to the hypohyals. The processes are short
in Phoxinus phoxinus and in Chrosomus oreas, they are long in Morooo peronurus,
and in the other examined species they are of intermediate length. The posterior
margin of the horizontal plate is variously outlined, being medially tapered
in Ph. phoxinus, whereas in all other examined species it is more or less incised.
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The shape of the vertical plate is more constant. In Ph. phoxinus it is much
elongated posteriorly, whereas in M. percnurus, M. lagowsMi it is shorter than
the horizontal plate. In the other investigated species it is mostly as long as
the horizontal plate or only slightly longer (Fig. 57-62).

57 58 59

60 61 62

Pig. 57-62. Urohyal, lateral view. 57 —Phoxinus phoxinus, 58 — Moroco percnurus, 59 —
M. tagowska, 60 — Pfrille neogaea, 61 — Ghrosomus eos, 62 — Ch. oreas; hpl —horizontal
plate, vpl —vertical plate.

Some recent authors attribute a systematic value to the urohyal. Kusaka,
1974 expressed the idea that the urohyal with its extremely varied shape presents
great interest as a characteristic useful in determining families, genera and
species. WEITZMAN. 1974: 406 when investigating the fishes of the Stomiatoid
families says: “The shape of the urohyal is characteristic of each genus”. When
comparing the urohyal of the species here investigated, we state a real difference
between that bone in Ph. phoxinus and M. percnurus only.

Branchial arches

The patern of the branchial apparatus is similar through the fishes investi-
gated here. It is composed of three unpaired basibranchials, four paired bran-
chial arches, one paired lower pharyngeal bones and the paired pharyngobran-
chials.

The basibranchials (copulae of Ramaswami, 1955) are three, rod-like
bones situated in one row, and constituting the axis of the branchial apparatus.
In all investigated here species the first basibranchial is the shortest, and the
third one is tapered posteriorly. The first and the second are narrowed in the
middle of their length (Fig. 56).
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The branchial arches 1-3 are composed of three paired elements: next" to the
basibranchials lie the short hypobranchials, which adjoin the longest bones
the ceratobranchials, the third element are the epibranchials. The fourth
branchial arch has no hypobranchials. The third and fourth epibranchials bear
hook-like processes (uncinate processes, Harrington, 1955).

The pharyngeals represent the fifth pharyngeal arch reduced to the
ceratobranchials only, which are strong, modified tooth-bearing bones. The teeth
are arranged in one main row in the representatives of the genus Chrosomus,
and in two rows in other examined species. Traditionally the shape of the bone,,
the number of rows and the number of teeth in each row are recognised as
a good taxonomic characteristic for establishing the genera in the Cyprinid
fishes. In the investigated material the shape of the pharyngeals show a great
variability within each species, and only slightly differs generically (Fig. 63-69).

For the comparative examination of the shape and particular elements
of the pharyngeal I am following the method and terminology of Horoszewicz,
1960. This author has recognized two parts in the pharyngeal: the dorsal and
the ventral one. In the dorsal part she distinguishes the upper extremity,
upper segment, the lateral segment and the arc-angle (Fig. 63-69). To charac-
terize each element following position of this bone has been accepted: the bone

63

Fig. 63-69. Lower pharyngeal bone. 63 — Moroco percnurus, ventral view, 64 —same,

dorsal view, 65 — M. lagowskii, 66 — Phoxinus phoxinus, 67 — Pfrille neogaea, 68 — Chro-

somus eos, 69 — Ch. oreas; aran — arc-angle, dp — dorsal part of the lower pharyngeal bone,

lex —lower extremity, Is —lateral segment, uex —upper extremity, us —upper segment,
vp —ventral part.
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was placed on the plotting paper with its upper extremity at the point of the
intersection of the horizontal and the vertical line, and its lower extremity on
the vertical line (Fig. 63).

The upper extremity may he blunt (Ch. oreas), acute (31. percnurus),
acute and curved externally (Ph. phoxinus, 31. lagowshii), acute and curved
internally (Ch. erythrogaster, Ch. eos).

The upper segment may be marginal or more or less convex against the
horizontal line. It may pass gradually into the lateral segment (Ph. phoxinus,
31. lagowskii, Pfrille, Chrosomus) or its external margin may bend clearly forming
a more or less expressed angle, (31. percnurus) the arc-angle of Horoszewicz,
1960 or anterior angle of Uyeno, 1960.

The lateral segment may pass gradually into the ventral part of the bone
(Pfrille neogaea Fig. 67), in Chrosomus oreas it is rounded and clearly stand
apart from the lower part of the pharyngeal (Fig. 69). Some intermediate
shape are found in 3loroco percnurus, Chrosomus erythrogaster, Ch. eos. In these
cases the lateral segment may be slightly incised at the boundary with the
ventral part of the pharyngeal, and the incision is sometimes well expressed
in Ph. phoxinus (Fig. 60).

The anterodorsal surface of the pharyngeals is fully pitted in all investi-
gated species (Fig. 64).

The paired pharyngobranchials consist of two flat bones of different
size and a small cartilage element all connected with the epibranchials. The bones
attach the branchial apparatus to the parasphenoid.

Teeth

With the exception of the representatives of the genus Chrosomus with
one row of teeth (5 —5) all other examined species have two rows of them and
the general formula of them is 2.5 —4.2. In Ph. phoxinus the deviation from the
general formula is conspicuous. According to Starmach, 1963 and to Kula-
mowicz and Korkué¢, 1971 nine different tooth formulae characterize the
specimens form Poland. Klimczak-Janikowska, 1970 found even 12 variants
of the formula for the specimens from the Gulf of Finland. In all these cases
the teeth are arranged in two rows. Berinkey, 1968 noted six variations of
the tooth formula in a small collection of Ph. phoxinus of Yugoslavia, and ho
stated one specimen missing the minor row of teeth (1.4—4.0). 3/Loroco per-
cnurus, 31. lagowskii, M. czekanowskii show a rather stable formula: 2.5—4.2,
sporadically 2.5 —5.2. The same variability is noted in the species of the genus
Chrosomus and Pfrille. Recently Eastman and Underhill, 1973 state com-
paratively great deviation from the standard formula in Ch. eos (8.0%), and
in Ch. erythrogaster (2.0%) and in Pfrille neogaea (1.4%) only.

The teeth are laterally somewhat compressed, the IV and Y tooth are
markedly expanded, and the latter of them is usually placed on the lower part
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of the pharyngeal. The grinding surface is feebly developed and it usually is
lacking in the V and sometimes in the IV tooth. The tip of the tooth is slightly
hooked.

In the species belonging to the genus Chrosomus the teeth are laterally
compressed, elongated especially in Ch. oreas. The grinding portion of the I-111
teeth is comparatively long. It must be stressed that in Ch. oreas all teeth are
arranged on the upper part of the pharyngeal, whereas in Ch. erythrogaster
and in Ch. eos the fifth tooth is always shifted to the lower part.

Palatoquadrate arch

Most bones consisting this arch differ very little throughout the species
involved here. The quadrate bears anteroventrally a condyle to articulate
with the angular of the lower jaw. Posteroventrally it is a little incised and
much elongated to a narrow and tapered process. The narrow and long sym-
plectic lies along this process. The metapterygoid is a flat, large bone deeply
incised on its dorsal margin (M. percnurus, Ph. phoxinus) and then forming
two lamellae. The posterior lamella, contacting with the hyomandibular is always
smaller, and that contacting with the quadrate and endopterygoid is in these
species a little bigger. In Pfrille neogaea and in the species of the genus Chrosomus
the metapterygoid is not so much incised and the lateral lamellae are poorly

an ca

Pig. 70-71. Palatoquadrate arch. 70 — Moroco percnurus, 71 — Chrosomus oreas; an —
angular (articular), d —dentary, ect —ectopterygoid, hm —hyomandibular, mpt —meta-
pterygoid, p —palatine, q — quadrate, ra —retroarticular, sy —symplectic.
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marked. The endopterygoid is a large, flat bone of a somewhat pear-like
shape, exept in Ch. oreas, in which it is posteriorly narrowed (Fig. 71). Anteriorly
the bone is supplied with a notch to articulate with the palatine. The ecto-
pterygoid is a small bone lying anteriorly to the quadrate and ventrolaterally
to the endopterygoid. In Moroco percnurus it is of sigmoid shape, in the other
examined species it is rather oval (Fig. 70). The palatine is a rod-like bone
anteriorly enlarged and ended by three short processes, forming the facets
for articulation with the vomer, preethmoid and with the ascending process
of the maxillary.

All these bones, in connection with the hyomandibular, form the suspen-
sory mechanism for the lower jaw.

Pectoral girdle

The pectoral girdle comprises eight bones: posttemporal, supracleithrum,
cleithrum, scapula, coracoid, mesocoracoid, postcleithrum, and four radii
(Fig. 72). The bones show great similarity in all investigated species.

The cleithrum is the greatest bone composed of two well developed
wings: the vertical and the horizontal one. The former is a plate of triangular
shape tapered dorsally; it is in all examined species shorter than the horizontal
one. In Moroco percnurus this triangular wing is slender and narrow at its

Fig. 72. Pectoral girdle of Moroco per-
cnurus, internal view; co —coracoid,

¢l — cleithrum, mer — mesocoracoid,
pei — postcleithrum, ptt — post-
temporal, sc — scapula, scl — supra-

cleithrum, rltr4 —radials.

base, in Ph. phoxinus, Pfrille neogaea and in the species of the genus Chrosomus
it is moderately broad. The horizontal wing is a large plate bent inward and
ventrally, its ventral edge is anteriorly curved longitudinally and joined to
the coracoid by its rostral and posterior alae.

The coracoid is a thin, flat bone and has the same form in all examined
species. Its inner, long edge is deeply incised just opposite the incision of the
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cleithrum. The dorsoposterior edge of the coracoid splits into two lamellae,
and on its posterior extremity the exterior lamella articulates with the scapula
and the inner one with the mesocoracoid.

The scapula is a ring-like bone with thick walls which border the scapular
foramen. It articulates with the cleithrum just in the angle between the vertical
and horizontal wings, ventrally it joins the coracoid and posteriorly it arti-
culates with the first and second radials.

The mesocoracoid is a small bar-like bone, dorsally it may be enlarged
to an oblique plate which clings to the median side of the upright rand of the
cleithrum. The opposite end of the bone is thickened and articulates with the
coracoid.

The postcleithrum (metacleithrum of SOREScu, 1968) is a long spine-
like, and curved bone, clinging to the interior edge of the vertical wing of the
cleithrum.

The supracleithrum is a long flat bone, which lies on the upper tap-
pered process of the cleithrum. Its dorsal part is overlapped by the posterior,
expanded portion of the posttemporal, the opposite end of which is fastened
to the top of the epiotic.

Four radials are present, from which the first and the second articulate
with the scapula.

Pelvic girdle

The pelvic girdle of each side consists of one bone only —the basipte-
rygium (pelvic bone of Weitzman, 1962). The loug, anterior portion of this
bone is thin, flat and deeply forked, the posterior portion is thick and extends
medially to form a well expressed, medial process (Sewertzoff, 1934), and the
latter extends posteriorly to the ischiac process (W eitzman, 1962).

Fig. 73-76. Pelvic girdle, ventral view. 73 — Moroco percnurus, 74 —Phoxinus phoxinus,
75 —Pfrille neogaea, 76 — Chrosomus erythrogaster; bpt —basipterygium, ispr —ischiac
process, mpr —medial process, opr —oval process, r!-r3 —radials.
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The mesial arm of the forked portion is large and flate, whereas the lateral
arm is narrow, rod-like. Both arm may be of the same length (Ph. phoxinus),
or the lateral one may by a little longer as it is in all other investigated species
(Fig. 73-76). The depth of the forked portion is the greatest in Moroco per-
cnurus, extending somewhat beyond the half length of the basipteryginm,
in the other species it is of about half the length of this bone.

The most characteristic of the basipteryginm is the shape of the ischiac
process. In all species, except M. percnurus it is short, triangular-shaped
and tapered at its end. In M. percnurus it is comparatively long, rectangle-
-shaped and obtuse at its end (Fig. 73).

On the ventral side of the posterior portion of the basipterygium an osseous
knob, (processus ovalis of SEWERTZOFF, 1934) is well expressed in all examined
species.

There are three radial bones (pterygiophores) joined to the posterior
edge of the basipterygium. The biggest of them is the radial (metapterygium
of SEWERTZOFF, 1934); it is falciform-shaped, tapered caudally, enlarged and
grooved on its anterior edge. The radials 2 8are small bones, composed of two
walls joined along their posterior edges and open anteriorly, where they tightly
clasp the posterior edge of the basipterygium.

Weberian apparatus

In the professional literature there exist numerous and controversial
opinions (MULLER, 1853; BRIiDGE and HAbpDON, 1893; CHRANILOV, 1927;
RAMASWAMI, 1955; Bhiazi, 1967; RoseEN and GREENWooOD, 1970; Many, 1975b)
on the origin and the terminology of the elements of the Weberian apparatus.

Recently a new bony element of the Weberian apparatus is mentioned
by MaAHY, 1975b in accordance with investigated by him Chrosomus neogaeus =
Pfrille neogaea. The bone lies in the anterior part of the Weberian apparatus
in vicinity of the claustrum, and ManyY regards it as —the neural arc of the
second vertebra, JSTEUR2 — This element have never been seen in the cyprinid
fishes as Cyprinus carpio (CHRANILOV, 1927), Notropis cornutus (RAMASWAMI,
1955) in the representatives of the genus Gila (UYENO, 1961) and in four species
of Barbus (Sniazi, 1967). When investigating my material, including Pfrille neo-
gaea, 1 did not find this bone.

Analysing the structure and origin of particular elements of the Weberian
apparatus of the species examined here, I am following the terminology of
CHRANILOV, 1927; N1azi, 1967; RoseEN and GREENwWoOOD, 1970 partly.

Part sustentaculum . The first four vertebrae, which constitute the
Weberian apparatus are amphicoelous in the investigated species. The second
and the third vertebrae are free from each other; this feature is typical to the
representatives of the subfamily Leuoiscinae, a primitive group of the family
Cyprinidae.
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The first centrum is the shortest and bears ventrolaterally a small well
ossified parapophyses (transverse process of CHRANELOV, 1927; dorsal rib of
B aMAswWAMI, 1955 and Biazi, 1967; parapophyses of BErRG, 1940; UYENO,
1960; B osEN and GREENwWooOD, 1970). The centrum has neither a neural arch
nor a neural spine. The former has been transformed into the scaphium (CHRA-
NELOV, 1927; BoseEN and GREENwWooOD, 1970). The neural spine has been, accor-
ding to CHRANELOV, 1927, transformed into the claustrum. Yet recently B OSEN
and GREENWOOD, 1970 have proved that the claustrum has been formed
by supraneural elements, independently from the elements of the first vertebra.
This opinion is shared by Many, 1975b.

Fig. 77. Weberian apparatus of Mo-
roco percnurus, schematic view; els —
claustrum, inc —intercalarium, lof —
lateral occipital foramen, na3 — third
neural arch, na4 — fourth neural
arch, nc — neural complex, ns —
neural spine of the second vertebrae,
par4d s — parapophysis of the first
and second vertebrae. prb4 —fourth

pleural rib, soph — scaphium, soc —
supraorbital, tr — tripus, I-IV —
vertebrae.

The second centrum is somewhat longer and its parapophyses are stronger
in comparison with those of the first vertebra. Its neural arches are transformed
into the interealaria following the opinion of MULLER, 1853; CHRANELOV, 1927,
B osEN and GREENwoOOD, 1970. The saddle-like bone which is removed dorsally
from the second centrum I recognise as the neural spine of the second vertebra —
ns2 following the terminology of CHRANELOV, 1927; Bamaswami, 1955 and
Bi1azi, 1967. Quite another opinion concerning the name of this bone has Mamny,
1975b. He designates the bone as the neural spine of the first vertebra, BSX—
and interprets its origin from the elements placed on the potential zone for the
formation of the first and the second neural spine.

The third centrum is the largest one, it has no parapophyses, which have
been transformed into the tripi (BoseN and GREeNwoobDp, 1970). The neural
arches of the centrum —na3 (neural pedicle —3rd BP of Bi1azi, 1967) fit by
their root in the dorsal pit of the centrum, dorsally the neural arches become
markedly broad, and extend anteriorly for over half the length of the second
centrum. Above its posterior portion raises a large bone, which I have called fol-
lowing Biazi, 1927 —neural complex —nc (neural spine of the third vertebra —
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nsp3 of CHrRANILOV, 1927, BERG, 1940; HS23 of Bamaswami; 1955; supra-
neural —SIS2 of MAaHY, 1975b). Ventrally the neural complex consists of two,
walls which dorsally meet each other at the sagittal level to form a common
portion —the stem, then the stem splits dorsally into two lamellar walls —
spinae bifidae (CHrRANILOV, 1927).

This part of the neural spine shows great variability within the species.
In Ph. phoxinus and in Pfrille neogaea it is markedly elongated anteriorly. In M.
percnurus the spinae bifidae are rather uniformly expanded anteriorly and pos-
teriorly (Fig. 77). As it conserned the species of the genus Ghrosomus the drowings
(Fig. 80-82) present only some variants of this bone.

78

82

Fig. 78-82. Neural complex. 78 —Phoxinus phoxinus, 79 —Pfrille neogaea, 80 — Ghrosomus
erythrogaster, 81 — Ch. eos, 82 — Ch. oreas.

The fourth centrum is of moderate length, with its neural arch and neural
spine well developed. Ventrolaterally to each side of the centrum clings the
pleural rib as a strong rod-like bone. The enlarged proximal portion turns
posteriorly and downwards to form the os suspensorium, a thin flat bone,
which spreads vertically beneath the end of the fourth centre. When joined

Fig. 83-84. Ossa suspensoria. 83 — Moroco percnurus, 84 —Pfrille neogaea.

the right and the left os suspensorium have a triangular form tapered ventrally;
they are connected mesially by a membranous wall (Fig. 83-84). On the dorsal,
enlarged portion of each bone, the mesial margin is markedly notched, and a sort of
a foramen is formed, covered also by a membranous wall. In the examined
species the foramen mediale is well expressed and differently shaped. In Ph.
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phoxinus, M. percnurus, Ch. erythrogaster, Ch. eos it is round and of moderate
size, in Pfrille neogea and in Ch. oreas it is oval and comparatively big. The
disjunction of the ossa suspensoria, its tapered end, and well expressed foramen
medialis indicate, according to CHRANILOV, 1927 the primitive character
of the Cyprinidae, and are common to the subfamily Leuciscinae.

Part auditivum of the Weberian apparatus consists of four elements:
claustrum, scaphium, intercalarium and tripus (Fig. 85, 86). The shape of
these bones in the material investigated here is highly similar. The most anterior
bone of the Weberian ossicles is the claustrum in which two part are distin-
guished. The dorsal part —corpus claustri is usually a triangular crest, the
ventral part —the scutehim claustri is concave and cup-like. Dorsally the
triangular crest is connected by connective tissue with the anterior edge of
the neural spine of the second vertebra, and anteriorly it is attached to the
exoccipital above the foramen magnum (Fig. 77, 86).

The scaphium is of a cup-like shape, internally it is divided by a low crest
into two unequal portion. In its posteroventral edge the scaphium bears two
processes placed almost in the same line. The ascendens process is longer and
tapered and it penetrates in the connective tissue between the posterior edge
of the neural spine of the second vertebra and the anterior edge of the neural
arch of the third vertebra (Fig. 77, 85). The processus articularis, whicli is short
and rounded at its end, fits in the lateral pit of the first centre.

me ttr
ccL
stcl
Fig. 85. Weberian ossicles of Chro-
somus oreas; ols — claustrum, inc —
intercalarium, scph — scaphium, Fig. 86. Claustrum of Moroca
tr — tripus, ttr — transformator percnurus; ccl — corpus clau-
tripi. stri, stcl — scutellum claustri.

The intercalarium is here a three-armed bone situated perpendicularly
against the second centre. Its strongest arm —manubrium is rounded at its
distal end, and here the bone is connected anteriorly to the protuberance of
the scaphium by an interossicular ligament, and posteriorly to the anterior
ramus of the tripus. The arm directed anterodorsally —the asceding process —
is in all cases tapered and variously elongated. It extends towards the antero-
ventral edge of the third neural arch. The posteroventral arm —the* articu-
lating process —is usually short and rounded on its end. It fits in the articu-
lating depression of the second centre. The intercalarium is the bone among
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the ossicles of the Weberian apparatus which shows some specific differences,
yet its shape within particular species is not at all stable. In Ph. phoxinus
and in Pfrille neogaea the processus ascendens is long and the processus arti-
cularis is short. In M. peronurus both processes are comparatively short. In Ch.
oreas both processes are short. In Ch. erythrogaster and eos the processus as-
cendens is a little longer.

The tripus is the largest bone in this complex, and it is very similar in the
fishes investigated here. In this bone the following parts are distinguished:
the body (central part), the anterior and the posterior arms (Fig. 85). The body
is never fenestrated, sculptured only with longitudinal stripes, and it bears
a strong median articulating process which fits in the pit of the third centre.
The anterior ramus is connected to the manubrium of the intercalarium by
an interossicular ligament. The posterior ramus passes directly into the transfor-
mator process which extends up to the posterodorsal surface of the os sus-
pensorium, and there it contacts with the swim bladder.

The comparative analysis of the Weberian apparatus in the species discused
here reveal that its taxonomic value seems to be of doubtful usefulness. Some
components are similar in all species (claustrum, scaphium, tripus) and the
other (neural complex) is very variable within a species.

Discussion

In the light of the osteological and selected morphological data concerning
Ph. phoxinus (LINNAEUS) and Ph. peronurus (PALLAS) | cannot accept the opinion
of BERG, 1949 and that of BINIREscu, 1964 and lump these two form into
the genus Phoxinus. The differences between these forms are real and support
the idea of JorpaN and HuBBs, 1925 to establish a new genus Moroco. These
authors make the genotype of Moroco the species Pseudaspius bergi J orRDAN
and MEeTz 1913, which is according to BERG, 1909,1949 a synonym of Ph. la-
gowslcii oxycephalus (SAUVAGE et DABRY. 1974). This form is osteologically
closely related to Ph. percnurus peronurus (PaLLas). Consequently both above
mentioned forms belong to the genus Moroco. This point of view has been
accepted by recent authors: UcHipa, 1939; OkaApaA, 1960; NAkaAMURA, 1969
and others.

The generic differences between the species Ph. phoxinus and M. percnurus
are presented below:

Osteological comparison

Phoxinus phoxinus (LINNAEUS) Moroco percnurus (PALLAS)

Lacrimal elongated horizontally, its Lacrimal pentagonally shaped. The
anterior part is obtuse, triangular-shaped. length is equal to the height (PL. II,
The length is greater than the height (PI. 11, Fig. 8)

Pig. 9).
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Supraorbital small, ovoid, situated in
a deep incision at the anterolateral margin
of the frontal (Fig. 9)

Supraethmoid wing-like, concave along
its mesial axis, longer than broad, posterior
edge usually dentated.

Urohyal with the vertical plate marked-
ly elongated backwards and with compara-
tively short anterior processes.

Masticatory plate of the pharyngeal
process is short and concave, its lateral ed-
ges are rounded and broadened posteriorly.
A transverse curvature makes the posterior
part of its surface deeper (Fig. 28).

The ischiac process short and tapered
at its end.

The neural complex of the third vertebra
markedly expanded anteriorly (Fig. 78).

The opercular with elongated auricular
process and the posterior margin markedly
incised (Fig. 53).

Supraorbital big, crescent-shaped, ex-
tending more than half the length of the
lateral margin of the frontal (Fig. 8).

Supraethmoid wing-like with the poste-
rior edge dentated laterally only.

Urohyal with a short vertical plate and
longer anterior processes.

Masticatory plate elongated, its lateral
edges slightly incised. The transverse curva-
ture well expressed (Fig. 25).

The ischiac process longer and obtuse
at its end.

The neural complex of the third vertebra
is broadened and uniformly expanded
anteriorly and posteriorly (Fig. 77).

The opercular with short auricular
process and with the posterior margin
almost straight (Fig. 52).

Morphological comparison

Phoxinus phoxinus (Linnaeus)

Body elongated, almost terete, on the
sides big, dark spots arranged in one hori-
zontal row. The spots may join to form one
stripe running from the tip of the snout to
the insertion of the caudal fin (PIL I, Fig. 2).

Head length smaller than the caudal
peduncle length.

Pectorals long, rounded, extend beyond
the middle of the distance between the pec-
torals and pelvics, P — V.

Anteroventral distance (from the tip of
the snout to the origin of the pelvic) on the
average 45.90% of the body length.

Mouth small, subterminal, almost hori-
zontal.

Caudal fin markedly furcate, fin lobes
rounded (PI. I, Fig. 2).

Small and feeble scales cover the back
and sides of the body and only a part of the
belly. Here they are grouped in three pla-
ces. A larger group lies across the belly be-
fore the pelvics, and the two other groups
lie before the pectorals, arranged in 6 to 9
rows, running parallel to the gill opening.
These last two groups never.

Moroco peronurus (P allas)

Body elongated, laterally compressed
numerous small; dark spots scattered on
the back and the sides (PI. I, Fig. 1).

Head length greater than the caudal
peduncle length.

Pectorals short, rounded, reaching al-
most the middle of the distance P —V.

Anteroventral distance on the average
53.30% of the body length.

Mouth small, terminal or slightly sub-
terminal, oblique.

Caudal fin with shallow fork, fin lobes
rounded (PI. I, Fig. 1).

Scales cover all the body, they are
slightly imbricated on the back and on
the sides, but those on the belly hardly
touch each other.
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touch each other in the middle line. The first
4 —5 rows of these scales are characteri-
stically comb-like coalescent.

Breeding males develop prominent, Males in the spawning season have mi-
white tubercles on the head, that between nute tubercles on the head, there are no
the eyes are strong, sharp and regularly ar- spawning tubercles in the females.

ranged. The like tubercles are spread on
the comb-like scales in front of the pecto-
rals. The tubercles are minute in the fe-
males.

Neither can I accept everything in the opinion of Banlrescu, 1964 and
Mahy, 1975 b, ¢, who have included the American species Pfrille neogaea (follo-
wing the nomenclature of M cPhail and Lindsey, 1970) and Chrosomus erythro-
gaster, Ch. eos and Ch. oreas to the genus Phoxinus. 1 range these species to
three different groups of not equal taxonomic level, accepting the shape of
the pharyngeal process as the essential feature for recognizing the different
genera. Taking into consideration the above mentioned feature, Pfrille neo-
gaea shows the greatest affinity to the Eurasiatic Phoxinus phoxinus. This
affinity is supported by other common features: biserial pharyngeal teeth
2.5-5.2 or 2.5-4.2, 1.5-4.1, the nuptial tubercles on the comb-like modified
scales in the front of the pectoral fins, the shape of the ischiac process of the
pelvics, a not complete lateral line, the pectorals extend beyond half the dis-
tance between the origin of the pectorals to the origin of the pelvics, a short
intestine with one main loop only (Fig. 87). There are some features which
differentiate this species from Ph. phoxinus (urohyal, supraorbital, lacrimal)
as well as a large mouth, extending back to the front margin of the pupil.

The above-mentioned characteristic of Pfrille neogaea have confirmed

87 88

Fig. 87-88. Intestine. 87 —Phoxinus phoxinus, 88 —Parchrosomus oreas.
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me in regarding this American form as one belonging to the genus Phoxinus,
yet taking into consideration some of its own features to preserve for it the
subgeneric status. Therefore its real name should be Phoxinus (Pfrille) neo-
gaeus (Cope).

As far as the three representatives of the genus Chrosomus are concerned,
they are not at all so unfiorm as it is interpreted by MaAaHY, 1975¢c; 636-637.
I share the opinion of this author as far as the interrelation between. Ch. eryth-
rogaster and Ch. eos, is concerned excluding Ch. oreas. The first two forms are
really osteologically and morphologically related, therefore it is reasonable
to regard Ch. eos as a geographic race (MAHY, 1975c; JORDAN and EVERMAN,
1896).

Chrosomus oreas differs essentially from the above-mentioned two forms
in the shape of the whole pharyngeal process (masticatory plate and the poste-
rior elongated part of it) (Fig. 32), and in the shape of the urohyal. Morpho-
logically it differs in the pattern of the longitudinal stripes on the sides of the
body, and the presence of dark crossbars on the back (PI. I, Fig. 3, 4).
Its lateral head length is smaller than the maximal body depth, whereas in
the two former species the lateral head length is greater than the maximal
body depth. Than I think to be right to eliminate this form from the genus
Chrosomus and to establish for it a new genus Parchrosomus gen. n.

Summarising the osteological and morphological differences of the spe-
cies investigated in this study, I assign them to four different genera as it is
showm in the following key.

KEY TO THE GENERA

1. Alimentary canal short (shorter than the body length) with one main loop
only (Fig. 87). Teeth in two rows 2.5-5.2. Mouth terminal, or subterminal.
Scales small 70-92 in lateral SeTries ..o 2.

—. Alimentary canal long (about twice as long as the body length) with one
main loop and two crosswise coils (Fig. 88). Mouth terminal, small. Scales
small 67-95 in lateral SETI1€S . 3.

2. Mouth terminal or upper jaw slightly overhanging the lower jaw. Body
elongated, laterally compressed, not very high. Small, dark spots scat-
tered on the back and on the sides of the body, or along the sides of the
body runs a narrow dark stripe. Lateral line complete, extending to the
caudal fin. Pectorals rounded, short, not reaching the middle of the distance
P-V. Peritoneum dusky.......... Moroco JorpaAN and Hubbs, 1925.

—. Mouth small, subterminal, with the maxillary extending to the front margin
of the eye, or the mouth greater, maxillary extending beyond the front
margin of the eye. Body elongated, stout, almost terete. Big dark spots
along the body sides arranged in one row, or one long band extending from
the tip of the snout to the caudal fin. Lateral line interrupted or incomplete.
Pectorals rounded, extend beyond the middle of the distance P-V. Peri-
toneum dusky or black ... Phoxinus RAFINESQUE, 1820.
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B ettt st b et s ae et e reenbesreente e Two dark almost parallel bands run |
body. The upper one begins from the upper angle of the opercular, and
extends dorsally to the caudal fin. The lower band, usually broader, extends
from the tip of the snout, running across the eye downward and backward,
reaches the caudal fin. Body elongated, somewhat compressed (PI. I, fig. 5).
Lateral line incomplete. Lateral head length greater than the maximal body

depth. Pectorals somewhat tapered posteriorly. Peritoneum black .
Chrosomus RAFINESQUE, 1820.

—. Two dark not horizontal bands along each side of the body. The upper
band begins opposite the venter and extends to the middle of the caudal
fin. The lower band extends from the tip of the snout, runs throug
eye downward and backward, cassingat the base of the anal fin. Body
elongated, somewhat compressed. Back with dark spots and crossbars
(PL. I, fig. 3). Lateral head length smaller than the maximal body depth.
Pectorals rounded, peritoneum dusky . . . Parchrosomus gen. nov.

Genus Parchrosomus, gen. n.

Type-species: Chrosomus oreas Cope 1868

Body slender, laterally little compressed. Head length, excluding membrane,
smaller than maximal body depth. Its length about 24.1 % of standard length.
Mouth small, terminal, slightly oblique, not reaching the front margin of the eye.
Snout slightly overhanging the lower jaw, 32.5 % on the average of the length
of the head. Dorsal fin distinctly posterior to pelvic fin base. Pectorals extend
beyond the half distance between the origin of pectorals and pelvics origin.
Caudal fin distinctly forked, lobes rounded. I) III 7, A III 7 usually. Scales
small, 79-84 in lateral series. Lateral line incomplete, perforated scales extend,
at the very most, to the vertical of the pelvic origin. Two, not horizontal, dark
bands, extend on the body side. The upper band begins above the anus, and
ends at the caudal base. The lower band extends from the tip of the snout and
runs obliquely through the head downward and backward to the anal fin base.
The back with dark big spots or crossbars (PL. I, Fig. 3, 4). Teeth uniserial 5-5,
all attached to the lateral segment of the pharyngeal. Posterior end of the pharyn-
geal process flattened dorsally, not blade-like. Alimentary canal about twice
as long as the body length with one main loop and two secondary ones (Fig. 88).

ADDITIONAL REMARKS

Some of the discussed American forms are known for their hybridization
under natural conditions of life. Legendre, 1970 has recorded hybrids of
Phoxinus neogeaus x Ph. eos (Chrosomus eos) and Ph. neogaeus x Semotilus mar-
garita in many localities in Quebec (Canada), and he assumes that they are
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interfertile to some degree. Basing on this fact, LEGENDRE considers the above
mentioned forms to be phylogenetically close, and he suggests to include Semo-
tilus margarita into the genus Phoxinus.

Chrosomus erythrogaster hybridizes with Notropis cornutus (GREENFIELD
et al., 1973), with Glinostomus elongatus (TRAUTMAN, 1957) as well as with
Gampostoma anomalum and Glinostomus vandoisulus (HuBBS and BAILEY,
1952).

Among the Cyprinids under natural conditions of life intergeneric hybrids
appear in localities where their natural habitats have been disturbed by the
interference of man. Mostly it is due to an extensive agricultural activity, which
results in a reduction of the adequate breeding sites, and forces non-related
species to spawn over the same nest (HuBBs and MILLER, 1943; HuBBs, 1955 ¢
GREENFIELD et ah, 1973).

The hybrids Huso huso x Aoipenser ruthenus, obtained artificially in the
USSR, appear to be fertile producing the offspring of both sexes. In conse-
quence the hybrids have been introduced for breeding consumption purposes
(NIKOLJUKIN, 1972).

NIKOL’JUKIN, 1972: 31 has expressed his opinion on the intergeneric hybri-
dization of fishes: “It is interesting that in fishes intergeneric hybrids are much
more common than interspecific ones. This is explained by the fact that the
species of different genera, e.g. the Gyprinidae, are more seldom isolated geo-
graphically than the species of the same genus. A disturbance of other kinds
of isolating mechanisms (ecological, physiological) results in a more frequent
occurrence of intergeneric than interspecific hybrids. This peculiar characteristic
distinguishes fishes from other groups of animals”.

In view of the above cited NIKOL’JUKIN’s opinion, hybrids of the mentioned
American forms do not prove any close relationship.
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STRESZCZENIE

[Tytul: Rewizja osteologiczna rodzaju Phoxinus Raf., sensu BANAREScU 1964,
oraz opis nowego rodzaju, Parchrosomus gen. n.]

Opierajac si¢ na analizie morfologicznej i osteologicznej ryb stanowigcych
rodzaj Phoxinus sensu BANARESCU 1964 i obejmujacych oprocz rodzaju Pho-
xinus RAF. takze amerykanskie gatunki z rodzaju Pfrille i Ghrosomus, autorka
poddaje w watpliwos¢ stuszno$é stanowiska tego autora.

Euroazjatyccy przedstawiciele tego rodzaju sa zasadniczo od siebie r6zni
zarOwno osteologicznie i morfologicznie, jak tez ekologicznie. Dlatego autorka
proponuje przydzieli¢ je do dwoch rodzajow: Phoxinus R afinesque, 1820 i Mo-
roco Jordan et Hubbs, 1925. Typowym gatunkiem pierwszego rodzaju jest
Phoxinus phoxinus (Linnaeus, 1758) i formy jemu pokrewne. Do rodzaju
Moroeo autorka zalicza Moroco percnurus (Pallas) = Phoxinus percnurus
(Pallas) sensu Berg, 1949 i jemu pokrewne formy wystepujace gldwnie na
Syberii, Polwyspie Koreanskim, w Japonii i Chinach. Gatunek ten konczy
w Polsce zasieg wystepowania w Europie.

Co si¢ tyczy przedstawicieli rodzajow amerykanskich: Pfrille i Chrosomus,
to autorka widzi pewne pokrewienstwo tylko miedzy Pfrille i Phoxinus, jednakze
podkres§la, Ze réznice miedzy tymi rodzajami sa dostatecznie wyraZne, Zeby
zatrzymaé dla Pfrille status podrodzaju: Phoxinus (Pfrille) neogaeus CoOPE.

Przedstawiciele rodzaju Chrosomus takze nie stanowia dostatecznie jedno-
litej grupy, przeto autorka wydziela Chrosomus oreas Core, 1868 w oddzielny
rodzaj Parchrosomus gen. n. (patrz klucz na str. 403). W rodzaju Chrosomus
pozostaje tylko Ch. erythrogaster RAFINESQUE, 1820 i jego rasa geograficzna
Ch. erythrogaster eos (Copre, 1861).

Znane w Ameryce Podlnocnej czegste przypadki krzyzowania sig¢ Pfrille
neogaea z Chrosomus erythrogaster lub Ch. eos, sktonily niektérych badaczy do
uznania tych form za bliskie filogenetycznie. Jednakze, jak wykazuja blizsze
obserwacje (HuBBs 1943, 1955, GrREeNFIELD ¢t all. 1973) hybrydy powstaja
tylko w przypadkach zakldcenia przez cztowieka wlasciwych warunkéw byto-
wania wspomnianych gatunkéw. Intensywne melioracje pociagajag za soba
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zmiany charakteru zbiornikow wodnych, pozbawiaja ryby wtasciwych tarlisk

i zmuszaja do przypadkowego kontaktu przedstawicieli réznych rodzajow
w czasie rozrodu.

PE3K3ME

[3arjiaBHe: PeBH3HH ocTeojionm po~a Phoxinus Rar. (Pisces, Cyprynidae) sensu EaHa-
pecky, 1964, h omicaHHe HOBoro poAa Parchrosomus gen. n.]

Ha ocHOBamm aHajiH3a MopijionorHHecKoro H ocTeononoiecKoro crpoeHHa PBI6,
cocTaBAaiomnx poA Phoxinus sensu EaHapECKy, 1964, KOToptritl cornacHo 3TOMy aBTopy
oxBaTLiBaeT He TOJIBKO HOMHHajiBHBiH poA, HO TaK”ce aMepmcaHCKHe BHABI H3 POAOB
Pfrille n Chrosomus, aBTop BBipaacaeT coMHeHHe OTHOCHTCJIBHO npaBirrejiBHocTH TaKon
KJiaccH*"HKamm TOABHHOB.

EBponencKo-a3HaTCKHe npeACTaBHTejm 3Toro pOAa npHHinmHajiBHo orahhbiotch
Apyr ot Apyra He trosisko no CBoen Mop<})OAorHH n ocTeoAoniH, no TaKace 3KOAorHnec-
xu. B CBB3H ¢ 3THM aBTop npeAnaraeT pa36nTB ux Ha ABa poAa: Phoxinus Rafinesgue,
1820 n Moroco Jordan et Hubbs, 1925. TmioBBiM bhaom nepBoro aBAaeTca Phoxinus
Pphoxinus (Linnaeus, 1758) n poACTBeHHBie eMy (jiopMBi. K poAy Moroco aBTop npnmi-
cnaeT Moroco perchurus (Pallas) = Phoxinuspercnurus (P allas) sensu Berg, 1949 n poA-
cTBeHHBie eMy (fiopMBi, BCTpenaiomnecH rjiaBHBiM o06pa30M & Cn()HpH, Ha KopeiicKOM
nojiyocTpoBe, 5 JinoHHH n b Kirrae. B nojiBiue npoxoAHT 3anaAHaa rpaHHua apeana
3TOTO BHAa.

Hro KacaeTca npeACTaBUTelJieit aMepnKaHCKHx ro s o8 Pfiille n Chrosomus, 1o aBTop
euant HeKOTopoe roacreo MeacAy Pfrille v Phoxinus no noAAepKHBaeT npH stom, HTo
pa3JiHHHAl MejKAy 3tumn poAaMH AocTaTOHHO HCTKHe, ntossi coxpaHHTB aau Pfrille
KaTeropmo noApoAa: Phoxinus {Pfrille) neogaeus (Cope).

Buasi, 0THOcainHeca x poAy Chrosomus TaKace He cocraBARIOT aoctutonno oano-
poAHon rpynnBi. B ceu3n ¢ 3rum aBTop BBiAenaeT Chrosomus oreas Cope, 1868 » caMo-
crortejiBHBIH poA Parchrosomus gen. n. (cvm. onpeAeJiHTeAB 403), ocTaBjiaa s poAe
Chrosomus voaexo Ch. erythrogaster Rafinesgue, 1820 h ero reorpaijiHMecKyio pacy Chro-
somus erythrogaster eos (Cope, 1861).

0aKT, hto b CeBepHoil AMepHKe nacTo OBiBaioT cAynan cKpeiuHBaHHa Pfiille neo-
gaea ¢ Ch. erythrogaster ah6o ¢ Ch. eos ckaohha HeKOTopBix HCcneAOBaTeAeS k mhchhio,
hto 3TH (JiopMBi (JiHAoreHeTHHecKH 6 s H3k . OAHaKo, Kax noKa3aAH Ha6AK>AeHHA (Hubbs
1943; Hubbs 1955; Greenfield et al. 1973), rn6pHABi BO3HHKaK)T toabko b cAynaax Hapy-
meHHH HeAOBeKOM yCAOBHH CpeABI, CBOHCTBeHHBIX 3THM BHAOM. MHTeHCHBHOe MeAHO-
pHpoBaHHe BAeneT 3a co6cn H3MeHeHHe xapaKTepa soaocmos, AHinaeT pBié HaAAe-
acamnx KepecTHAHm H npHHy*AaeT k cAynaHHBiM KOHTaKTaM so BpeMA HepecTa npeA-
CTaBHTeAeH pa3HBIX POAOB.
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PLATE 1I

Fig. 7. Moroco lagowskii (p vs.
Fig. s. Moroco percnurus (pavLL.)
Fig. 9. Phoxinus phoxinus (L.)

(Phot. T. PLopowski)
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