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OSTEOLOGICAL CHARACTERIZATION OF FOUR SPECIES OF THE GENERA
GOBIO AND ROMANOGOBIO WITH SOME REMARKS TO THE STATUS
OF THE FORMER SUBGENUS RHEOGOBIO
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Purpose. The aim of this work is to clarify the matter of suitability of current Gobioninae
systematics, where Rheogobio is used as a synonym of Romanogobio or as a separate taxon by
comparing four species of the genera Gobio and Romanogobio on the basis of osteological data
and the structure of swimming bladder.

Methodology. Four gudgeon species were examined based on the structure of axial skeleton
and cranium. Osteological specimens were prepared after cleaning and staining with alizarin red S.
Measurements were performed with ScopePhoto using DCM 500 digital camera. Calculations were
performed using Statistica 8.0. For determination differences between species we used Student’s t-
test and discriminant analysis. Drawings were made with CorelDRAW X5.

Findings. R. uranoscopus is a specific species, swimming bladder of which reduced and its size
is on average 10,6 % of SL, while in other gudgeons it reaches 21,0 to 31,8 % of SL. It may be an
adaptation for occupying sites with high velocity, where it concentrates.

Mahalanobis distance clearly demonstrates the difference of R. uranoscopus from other
investigated species, the most similar species to R. uranoscopus by a complex of osteological data
is R. kesslerii the least similar is G. carpathicus. According to discriminant analysis, R. uranoscopus
is distinctly different from the genera Romanogobio and Gobio.

The structure of separate elements of cranium, number of vertebrae and pectoral girdle
bones also shows high distinction of R. uranoscopus from other species.

Originality. Originality of this work is a new look on the systematic status of the subgenera
Rheogobio based on osteological and other data.

Practical value. Practical value of this work is an clarification of systematic status of the
subgenera Rheogobio for agreement of nature protection documentation for avoiding different
interpretations of the systematic status of species belonging to these subgenera.
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PROBLEM STATEMENT
AND ANALYSIS OF RECENT ACHIEVEMENTS AND PUBLICATIONS

Cyprinidae is one of the most numerous and widespread family of freshwater
fishes. It consists of over 220 families with more than 2 420 species [31]. The subfamily
Gobioninae consists of about 30 genera and 130 species, which are widely spread in
northern Eurasia [5, 7, 10, 18, 31, 32, 37]. In Europe, this subfamily is presented by
three genera: Gobio Cuvier, 1816, Romanogobio Banarescu, 1961 and Pseudorasbora
Bleeker, 1860. Among almost 50 Gobioninae species, which are present in Europe [32],
13 occur in Ukraine [24].

Romanogobio (type species Gobio kesslerii Dybowski, 1862) and Rheogobio (type
species Gobio uranoscopus Agassiz, 1828) were described by Bandrescu in 1961 [3] as
subgenera of Gobio. G. ciscaucasicus Berg, 1932 was included in the genus Rheogobio
and such a structure of the genus remained until 1992 [4, 5, 2], when it was divided into
new species: G. rivuloides Nichols, 1925, G. huanghensis Lo, Yao and Chen, 1977,
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while G. uranoscopus was subdivided by Banarescu into three subspecies: G. u.
uranoscopus, G. u. frici Vladykov, 1925 and G. u. elimeius Kattoulas, Stephanidis et
Economidis, 1977 [5]. In 1996, the status of the subgenus Romanogobio was elevated to
the level of genus [29], where R. uranoscopus was included into the genus Gobio, but
this change of taxonomic status was not taken into consideration by Béanarescu, who in
1999 included the subgenera Romanogobio and Rheogobio to the genus Gobio. In
particular, he included G. uranoscopus (with the subspecies G. u. uranoscopus, G. u.
frici and G. u. elimeius) and G. rivuloides to Rheogobio and G. ciscaucasicus into the
genus Romanogobio [6]. Other scientists did not use such a distribution and included all
above mentioned specimens to the genus Gobio [14, 15, 16, 19, 25, 26].

In 2004, Nalbant [27] in his paper on Percottus glenii, Dybowski, 1877, mentioned
the stone gudgeon as Rheogobio uranoscopus frici. In the same year, Naseka and
Freyhof [28] as the first description of R. parvus Naseka, Freyhof, 2004, determined
that R. uranoscopus is very similar to R. kesslerii and using the features of first revisers
they combined the genera Rheogobio and Romanogobio under general name
Romanogobio. This structure did not change in following works and was accepted
implicitly [18, 22, 23, 32].

HIGHLIGHT OF THE EARLIER UNRESOLVED PARTS OF THE GENERAL
PROBLEM. AIM OF THE STUDY

Taxonomic structure and compositions of separate genera of Gobioninae are far
from final determination. Even now, there are some controversial situations when the
status of one or another taxon needs clarification with attraction of more data.
Controversial is the composition of the genus Romanogobio, which is presented in
Ukraine by 6 species [24], with an ambiguous status of the genus Rheogobio [3].

Many scientists mentioned that the ambiguity in the taxonomy of gudgeons is an
actual problem which is caused by changes in taxonomic status of different taxa and
this predetermines some misunderstanding in different types of nature protection
documentation [17, 20, 22]. As an example is the status of R. uranoscopus in the Red
Book of Ukraine [1], which is incorrectly related to the subgenera Gobio.

The aim of this work is to clarify the matter of suitability of current Gobioninae
systematics, where Rheogobio is used as a synonym of Romanogobio or as a separate
taxon by comparing four species of the genera on the basis of osteological data and the
structure of swimming bladder.

MATERIALS AND METHODS

Four species were examined based on the structure of axial skeleton and cranium,
two of which are type specimens of following subgenera: R. kesslerii of Romanogobio
and R. uranoscopus of Rheogobio [3].

Discovering of G. carpathicus Vladykov, 1925 and R. viadykovi (Fang, 1943) was
realized for comparing the distance R. uranoscopus to other species from Romanogobio
and Gobio subgenera. In total, 62 gudgeon skeletons were processed, among which: R.
uranoscopus — 18 individuals (by 3 specimens from each river: Latorica, Teresva,
Tereblia, Uzh, Siret and Rika); R. kesslerii — 18 individuals (by 3 specimens from each
river: Dniester, Ulichka (Uzh tributary), Tisza, Siret, 2 ind. From Prut and 4 from
Latorica); R. viadykovi — 9 individuals (by 3 speciments from each river: Latorica,
Ublia (Uzh tributary), Tisza) and G. carpathicus — 17 individuals (by 3 specimens
from each river: Uzh, Prut, Siret; 2 ind. from Tisza and 5 from Latorica). Due to very
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small individual and population changeability of osteological data, usually three
specimens of one species were examined for one river [8].

Osteological specimens were made after cleaning and staining them with alizarin
red S [36]. Standard body length (SL) was measured from the tip of snout to the
posterior-most point of the last scale in midlateral row using an electronic caliper, with
an accuracy 0,1 mm. L bas. n. — length of the base of neurocranium without
pharyngeal process. Measurements were performed with ScopePhoto using DCM 500
digital camera with an accuracy of 0,01 mm.

The terminology of vertebral regions and subregions follow those given by Naseka
[29]: T — total number of vertebrac, A — number of abdominal vertebrae, al —
number of predorsal vertebrae, i — number of intermediate vertebrae, C — number of
caudal vertebrae, c1 — number of preanal caudal vertebrae, c2 — number of postanal
vertebrae.

The terminology of cranium bones is given according to the standard classification
[11] with some additions made by Bogutskaya [8, 9]. Osteological measurements were
taken according to Vasil'eva and Kuga [34], which were thereafter used for another
objects [35]: Sfr — width of the cranium at the level of minimal width of frontalia, Ssp
— width of the cranium at the level of sphenotica, Hsoc — height of the cranium at the
level of supraoccipitale, WBoc — width of the masticatory plate at the basioccipital
pharyngeal process, Lsent — supracthmoideum lengh, WInl — width of fifth
infraorbital, WIn3 — width of third infraorbital, WOp — operculum width, Wpop —
pracoperculum width, Hiop — interoperculum height, HPm — praemaxillare height,
HpPm — praemaxillare height at the level of processus ascendens dorsalis maxillaries,
HD — dentale height, HpD — dentale height at the level of processus coronoideus
dentalis, HQ — quadratum cut depth. Except the determination of the ratio of the
maximal width to the length of bone measurements of visceral skeleton and pectoral
arch, we also measured its percent dimension to the L bas. n.

The terminology of cephalic sensory canals is given according to Illick [13]: CIO
— infraorbital canal, CPM — preopercular-mandibular canal, CSO — upraorbital
canal, CST — supratemporal canal. For determination of the number of pores in
cephalic canals were examined 175 gudgeons: R. uranoscopus — 41 individuals, R.
kesslerii — 41 individuals, R. viadykovi — 17 individuals and G. carpathicus — 76
individuals. For determination of swimming bladder structures were examined 100
gudgeons by 25 for each species. For discovering cephalic canals and structure of
hydrostatical organs were used fish from all main rivers of Ukraine where they occur, in
particular: R. uranoscopus from Uzh, Tisza, Siret; R. vladykovi from Prut, Uzh, Tisza,
Latorica; R. kesslerii from Dniester, Prut, Uzh, Tisza, Latorica, Siret; G. carpathicus
from Prut, Uzh, Tisza, Latorica, Siret.

Calculations were performed using Statistica 8,0. For determination of differences
between species we used Student’s t-test and discriminant analysis for analyzing the
Mahalanobis distance between different species — SqMD. Abbreviations used in the
text: p — level of authenticity, n — number of specimens, M — mean value of the
feature, m — standard error, lim — feature limits. All drawings were made by the
author based on different individuals from several rivers of Ukraine: R. uranoscopus —
Teresva, Transcarpathian region, Tiachiv district, Kriva village, SL = 81,6 mm, L bas.
n. = 15,39 mm.; R. kesslerii — Latorica, Transcarpathian region, Svaliava district,
Dratchino village, SL = 82,8 mm., L bas.n. = 15,53 mm.; R. vladykovi — Latorica river,
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Transcarpathian region, Mukachivskij district, Stare Davidkovo village, SL = 93,7 mm.,
L bas. n. = 18,7 mm.; G. carpathicus —Tisza river, Transcarpathian region, Hustskij
district, Veliatino village, SL = 90,8 mm, L bas. n. = 18,5 mm. All skulls were drawn in
thr identical size. Bones of visceral skeleton and pectoral arch were drawn with saving
proportions that gives a possibility for comparing not only the form of the bones but
even their sizes by comparing the bones, which were taken from different species of
different sizes. Final drawings were made with CoreIDRAW XS5.

STUDY RESULTS AND THEIR DISCUSSION

Some special features of the skeleton, which characterize the shape and the
location of some bones relatively each other and are presented below. Neirocranium has
similar structure in all four compared gudgeon species but some individual peculiarities
should be shown. As for the form and distribution of individual parts of neirocranium,
R. uranoscopus has the wider skull, which is the widest in G. carpathicus.

Form and the size of processus preotici in R. uranoscopus are comparatively small
and are pointed at the tip. R. vladykovi has smaller processus preotici. The most distinct
is this structure in G. carpathicus: it has the same length but more rounded than in
R. kesslerii. The structure of fossa dilatatoris operculum clearly distinct Romanogobio
species from G. carpathicus, and the last one has comparatively little surface of it from
dorsal view.

Lateral branch of the sphenoticum is narrow in R. wranoscopus and
R. kesslerii, thick in R. viadykovi and thicker in G. carpathicus. The ends of the
sphenoticum are pointed in R. uranoscopus and are orientated towards the anterior part
of the neirocranuim. The sphenoticum in other species is placed at the right angle to the
skull axis (G. carpathicus and R. viadykovi) or is sent to the back of the skull
(R. kesslerii). The form of the trigeminal-facial canal in all four species is distinct with
different forms of the first and second apertures. R. uranoscopus is sharply different
from other species because he has the biggest and elongated form of the posterior
aperture. R. kesslerii is different from all other gudgeons by thick arculus bone, which is
formed by postlateral process of pterosphenoideum and a part of ascending process of
parasphenoideum.

Epioticum has a convex shape and exceeds the boundaries of the bone edge of the
occipital part of neirocranium in all species except of R. uranoscopus.

The shape of parashenoideum is very variable in the examined gudgeons but some
peculiarities were found, which characterize intraspecific relations. The articulation
zone of parasphenoideum and vomer in R. uranoscopus is the smallest among all
Romanogobio species. Parasphenoideum in R. kesslerii does not reach the boundary of
the articulation zone of supraethmoideum with frontale, while on the contrary in
R. viladykovi it reaches this zone. G. carpathicus has a unique structure of
parasphenoideum, which is represented by the articulation zone with vomer located
closer to basioccipitale than to the lateral process of ethmoidale laterale. Also it is
necessary to mention that the surface of the articulation zone of parasphenoideum and
vomer in G. carpathicus has relatively small area.

The depth of the notch in the posterior part of parasphenoideum has a similar
structure in R. kesslerii and R. uranoscopus but with the expantion in the latter species.
G. carpathicus has the shortest and widest shape of this notch. By the thickness of
parasphenoideum at the level of orbitosphenoideum, R. kesslerii is different from other
gudgeons; he has very thin bone there. Quite specific is asymmetrical development of
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parasphenoideum in R. viadykovi. Structure of suprachtmoideum complex in all four
species has great species specificity (Fig. 1).

The most distinct structure of suprachtmoideum is in R. uranoscopus, in which it is
elongated and narrow in the zone of connection with frontale and is widened (by 1,5
times) in the anterior part due to the widely deployed processus lateralis anterior
supracthmoidei. The shape of suprachtmoideum is similar in R. kesslerii and R.
vladykovi; somewhat different is in G. carpathicus. G. carpathicus has developed
processus medialis anterior suprachmoidei, which is similar to that of G. krymensis
[34].

pr. L. ant.
pr. m. ant,

3mm 3 mm 3 mm 3 mm

Fig. 1. Anterior part of neirocranium (dorsal and ventral view):
a) R. viladykovi, b) R. uranoscopus, c¢) G. carpathicus, d) R. kesslerii. seth —
supraethmoideum; pr. l. ant — processus lateralis anterior supraethmoidei; pr. m.
ant. — processus medialis anterior supraehmoidei;f — frontale; ps —
parasphenoideum; eth. l. — ethmoidale laterale; v — vomer.

Vomer in R. uranoscopus is similar to that of R. kesslerii but is wider in the
articulation zone with parasphenoideum and is rounded at the distal side. Vomer in R.
kesslerii is elongated and narrow in the articulation zone with parasphenoideum and is
rounded on another side. Vomer in R. viadykovi has similar structure to that in G.
carpathicus except the connection with the parasphenoideum what is marked above.
Pracethmoideum in R. uranoscopus is comparatively bigger and by the maximum
length is greater from R. kesslerii and R. viadykovi twice as much. Pracethmoideum is
similar in R. kesslerii and R. viadykovi but in the last one its more oval. In all fishes
praeethmoideum is covered by cartilage layer what is typical for other gudgeons [30].

In Romanogobio species, the upper part of the lateral branches of ethmoidale
laterale is comparatively thinner with convexities in the anterior parts. R. uranoscopus
is different from the other species because it is pointed in ethmoidale laterale and are
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orientated to the axis. The lateral branches of ethmoidale laterale in G. carpathicus are
wide without convexities in the anterior parts. Foramen in mesethmoideum is typical
only for R. uranoscopus.

Lateral view of neirocranium in R. viadykovi and R. kesslerii shows a foramen
between orbitosphenoideum and ethmoidale laterale, which in other species is covered
by branches of ethmoidale laterale. By the shape of the masticatory surface of processus
pharyngealis, all gudgeon species are different. The masticatory surface in R.
uranoscopus and R. kesslerii is the most complicated and has relatively small size in the
latter species. Processus pharyngealis in R. viadykovi is the biggest and has a flat
surface. Processus pharyngealis in R. uranoscopus is orthogonal, more rounded than in
R. viadykovi and almost round is in R. kesslerii and G. carpathicus.

Circumorbitals are shown at Fig. 2.

=

Q

Fig. 2. Circumorbitals of 4 gudgeon species: a) R. vladykovi, b) R. uranoscopus,
¢) G. carpathicus, d) R. kesslerii. io 1 — 5 — infraorbitalia; spo — supraorbitale.

Supraorbitale is oval with the bulge at the top in all species except R. uranoscopus.
Supraorbitale in R. uranoscopus is more elongated and has a little curved anterior part.
Location of 10l of all species is similar; it has an elongated shape and is situated above
i02. Respectively infraorbital canal is opened in the lower part of iol (within the
recess), where begins i02. ol is sharply different in R. uranoscopus by its size and the
rounded shape of its posterior part, which is situated above 102. 02 in R. uranoscopus is
also different and is characterized by curved towards the anterior part whereas this bone
in other species is more orthogonal. o3 in R. viadykovi and R. kesslerii has an original
shape, which has a thickened anterior part and very narrow center of the bone that is not
typical for G. carpathicus and R. uranoscopus. In R. kesslerii, infraorbital canal is
sometimes placed above iol — i03 bones. In io4, there are two segments only in G.
carpathicus. 105 is similar in all Romanogobio species; this bone is rounded in its
anterior part with a segment of the canal in the posterior part. It should be mentioned
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that the shape of 105 is very variable in all species; therefore use of it for comparison of
different species is unsuitable.

Operculum bones are similar in all gudgeons (Fig. 3).

Fig. 3. The bones of the gill apparatus of 4 gudgeon species: a) R. viadykovi,
b) R. uranoscopus, c¢) G. carpathicus, d) R. kesslerii. iop — interoperculum;
op — operculum; pop — praeoperculum; sop — suboperculum.

Bones of the upper and lower jaws (Fig. 4) are different in G. carpathicus and
Romanogobio species; they are more massive in latter one.

aart

a) = b)

rart
_3mm __ 3mm

<) d)

Fig. 4. The bones of the upper and lower jaws of 4 gudgeon species:
a) R. vladykovi, b) R. uranoscopus, c) G. carpathicus, d) R. kesslerii. aart —
anguloarticulare; dn — dentale; mx — maxillare; pmx — praemaxillare; pr. asc.
ant — processus ascendens dorsalis; pr. cor — processus coronoideus.

The palato-quadrato complex is very variable by shape and size of different bones
(Fig. 5).
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Fig. 5. The bones of the palato-quadrato complex of 4 gudgeon species:
a) R. vladykovi, b) R. uranoscopus, ¢) G. carpathicus, d) R. kesslerii. ectpm —
ectopterygoideum; entpm — entopterygoideum; h — hyomandibulare; mtpm —
metapterygoideum; pal — palatinum; qu quadratum; s — symplecticum.

A common clear similarity is seen R. uranoscopus and R. viadykovi by having a
rounded lower part of quadratum.

Table la. Morphometric characterization of craniological features of
gudgeons of the genera of Gobio and Romanogobio from Ukrainian waters

Feature R. uranoscopus R. kesslerii R. vladykovi G. carpathicus
(n=18) (n=18) (n=9) (n=17)
M+m Lim M tm lim M+m lim M+m lim
1 2 | 3 | 4 | s | e | 7] 8 | 9
83,1+ 768- 81+ 647- 898+ 815- 984t
|, mm 0,77 90,1 1,81 961 1,69 966 143 90,8-112,1
20,7 + 19,3- 19,5+ 16,2- 20,8+ 19-  255%
Ic, mm 0,18 223 043 238 05 231 042 23,2-296
tas.n 16,6 + 15,4- 159+ 139- 17,3+ 153- 20,1% 185 -2
’ 0,22 18,3 032 191 041 187 0,25 ’
mm
As % L bas.n.
590+  49,5- 592+ 537- 614+ 564- 644+ 54753
cl 0,97 63,7 0,78 67 0,94 66,2 1,4 ’
27,7 + 296+ 276- 31,4+ 285- 316%
scl 0,65 22,-33 033 31,8 071 346 0,5 24,8 - 34,7
20,8 + 18,9- 222+ 185- 23,7+ 225- 24% 515 - 268
Sfr 0,29 22,9 037 247 031 25 0,37 ’ '
459+  42,9- 494+ 47,1- 514+ 475- 496+ 1685
Ssp 0,42 49,8 032 525 062 53,3 0,38 ’
26,7 + 255- 26+ 241- 284+ 257- 286+ 57-305
Hsoc 0,23 28,5 032 301 048 30,5 0,25 ’
13,8 ¢ 10,9- 13,1+ 91- 13,8+ 13-  12,1% 109-139
WBoc 0,34 16,6 034 151 041 16 0,20 ’ ’
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Continuation of table 1a

1 2 3 | 4 | s | e [ 7] 8 | 9
18,4 + 15,3 - 17,7+ 139- 17,6% 16 - 16,4 + 113-19
Lsent 0,36 21,8 0,34 19,9 0,37 19,1 0,64 !
7,8+ 5,7 - 8,8+ 6,1 - 9,25+ 7,6 - 7,5+ 54-95
105 0,23 9,9 0,34 11,7 0,26 10,3 0,33 ! !
22,3+ 17,2 - 26,3+ 23,7- 264+ 243- 25,5+ 19.7 - 28
lo3 0,51 25,3 0,41 29,8 0,54 30,4 0,47 !
36,3+ 31,7- 37,1+ 31,2- 40,4+ 36 - 42,7 £
Op 0,51 40 0,55 41 0,71 42,4 0,39 39,8-458
42,1+ 36,1 - 43,6+ 41,1- 48 + 45,5 - 48,9 + 458-518
pop 0,54 45,4 029 452 0,68 51,9 0,35 ’ '
. 38,7+ 32,4 - 38+ 344- 41,3+ 389- 46,1 + 42,3-48,9
iop 0,65 43,1 0,35 40 0,49 44,2 0,53
28,6 + 24,7 - 29,7+ 27,3- 26,7+ 245- 30+ 277-327
pm 0,43 31,4 0,31 32,3 0,52 29,9 0,38 ! ’
32,1+ 27,1 - 342+ 30,1- 29+ 27,6 - 33,7+ 26 - 473
dn 0,44 34,7 0,64 42,8 0,34 30,8 1,22 !
25,8 + 21,9 - 25,8 + 24 - 25,5+ 23,0- 27,1+ 251-295
qu 0,47 28,7 0,26 27,7 0,46 27,6 0,31 ! !
In % of head length
53,4+ 36,1 - 52+ 26,7- 56,5+ 42,3- 52,7+ 205-947
Winl 2,16 66,1 4,7 110,3 3,1 68,8 4,62 ’ !
22,2 17,1 - 199+ 14,8- 25+ 19,8 - 24,5+ 18,6 - 30,4
Win3 0,8 31,1 0,74 24,7 1,24 30,9 0,82
82,5+ 76,8 - 79,7+ 68,4- 76 £ 71,0 - 80,7 = 736-885
WOp 0,86 92,2 1,57 97,5 1,03 79,5 1,19 ! !
20,6 + 16,8 - 23,4+ 20,7- 23,2+ 21,1- 24,8 + 208-298
Wpop 0,47 23,6 0,44 26,8 0,72 27 0,53 ’ !
29,6 £ 23,8 - 32,3+ 26,9- 38+ 26,7 - 37,5+ 26.8 - 46.3
Hiop 0,85 36,5 0,73 38,6 1,83 44,2 1,14 ! !
23,6 + 18,9 - 20,3+ 18,2- 23,2+ 21,5- 21,1+ 16.8 - 251
HPm 0,67 28,6 0,28 23,7 0,51 25,9 0,52 ! !
37,1+ 30,5 - 36+ 32,3- 37,8% 35 - 33,3% 28.4-374
HpPm 0,7 43,8 0,5 40,6 0,95 42,6 0,71
19,7 £ 16,1 - 20,8+ 15,8- 26,2+ 22 - 23+ 13.4-29,7
HD 0,52 23,6 0,77 26,3 0,94 31,5 1,02
51,5+ 46,5 - 49,9 + 40 - 60,8+ 56,5- 56,3
HpD 0,78 58,5 1,39 61,9 1 65,7 1,5 40,4-67,9
12,9+ 9,6 - 11,7 £ 4,6 - 14 + 4,4 - 16 86-215
HQ 0,64 17,0 0,79 18,8 1,57 19,3 0,79 ! !
Depth of  the notch in quadratum is very variable in

R. kesslerii (Table 1), but in other species this feature is characterized by lower
variability.

Praemaxillare is the largest in R. uranoscopus. Praemaxillare in R. vladykovi has an
orthogonal shape of processus ascendens dorsalis maxillaries.

There is a specific process in the lower part of maxillare in R. uranoscopus and R.
vladykovi, which is absent in G. carpathicus and R. kesslerii.

Dentale in R. uranoscopus is massive with wide processus coronoideus dentalis,
while others Romanogobio species have it more thickly than it is in G. carpathicus.

ISSN 2075-1508 PUBOTI'OCITIOJIAPCHKA HAYKA YKPATHU + No2/2014



OSTEOLOGICAL CHARACTERIZATION OF FOUR SPECIES OF THE GENERA GOBIO AND ROMANOGOBIO
WITH SOME REMARKS TO THE STATUS OF THE FORMER SUBGENUS RHEOGOBIO

Anguloarticulare in R. uranoscopus and R. viadykovi is similar by having a hollow
in the anterior part. A specific deep hollow in the lower part in anguloarticulare is
typical only for R. uranoscopus.

Table 1b. Morphometric characterization of craniological features of
gudgeons of the genera of Gobio and Romanogobio from Ukrainian waters

t

ss| 83| 5 8|8 s|§ 3| L%

3838 *3°g |2'g| g's g3

S<| S| 8§ § |8 |8 &| Ze

5 5« 5 ° o 6 = o

In % L bas.n.
cl 0,14 1,55 3,16 3,26 1,44 1,69
scl 2,63 3,53 4,6 3,19 0,22 2,63
Sfr 2,99 6,21 6,81 3,34 0,53 2,53
Ssp 6,39 7,36 6,32 0,43 2,7 3,29
Hsoc 1,98 3,47 5,57 6,55 0,52 4,27
WBoc 1,44 0,03 4,15 2,44 4,04 1,2
Lsent 1,39 1,45 2,85 1,91 1,33 0,24
lo5 2,59 3,98 0,74 2,85 3,58 0,84
lo3 6,05 4,94 4,54 1,27 1,16 0,13
Op 1,07 4,72 9,94 8,24 3,08 3,6
pop 2,42 6,51 10,56 11,95 1,42 7,01
iop 0,93 2,66 8,8 13,01 5,92 5,53
pm 2,05 2,63 2,43 0,65 5,09 5,23
dn 2,79 4,56 1,31 0,37 2,76 5,55
qu 0,07 0,38 2,24 3,29 2,91 0,51
As % of head length

Winl 0,28 0,82 0,15 0,11 0,56 0,64
Win3 2,11 1,94 2,02 4,19 0,31 3,73
WOp 1,57 4,63 1,31 0,47 2,59 1,59
Wpop 4,32 3,15 5,88 1,97 1,68 0,19
Hiop 2,44 4,8 5,6 3,88 0,25 3,49
HPm 4,55 0,37 2,95 1,34 2,67 5,5
HpPm 1,25 0,58 3,76 3,15 3,75 1,84
HD 1,22 6,57 2,93 1,71 2,03 4,19
HpD 1,01 7,14 2,91 3,15 2,1 5,2
HQ 1,24 0,75 3,08 3,93 1,31 1,49

* values marked in bold p<0,05.

Some bones of shoulder-girdle are shown in Fig. 6. Postcleithrum in R. viadykovi
has a specific shape with thickened lower part. Supracleithrum is similar in all
Romanogobio species but is more elongated in G. carpathicus. Cleithrum is very
variable, the most complicated structure it is in R. uranoscopus.

The form of the notch in urohyale (Fig. 7) allows very easily distinguishing
Romanogobio and Gobio, in the latter one it is more orthogonal that was determinated
earlier (Naseka, pers. com.). From the lateral view, urohyale is similar in
R. uranoscopus and G. carpathicus: it is without the notch in the posterior upper part of
the bone. In the majority of R. kesslerii specimens lateral processes are asymmetric.
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Characterization of the spinal column of four gudgeons is shown in Table 2. The
total number of vertebrae is: G. carpathicus — 38,4: (9,5) 19,4 (3,2) + (2,1) 19 (16,9);
R. kesslerii — 39,3: (9,9) 17,4 (3,6) + (3,5) 21,3 (17,9); R. viadykovi — 39,7: (10) 19.1
(3.7 +(2,7) 20,6 (17,7); R. uranoscopus — 39,2: (9.9) 19,2 (3,4) + (1,4) 20 (18,6). All
four species differ the most by the number of caudal vertebrae, where
R. uranoscopus differs significantly (Table 2): it has only 1,4 preanal vertebrae and 18,6
postanal vertebrae, respectively.

i Y

:

Fig. 6. The bones of the shoulder girdle of 4 gudgeon species: a) R. vladykovi,
b) R. uranoscopus, ¢) G. carpathicus, d) R. kesslerii. cl — cleithrum; pcl —
postcleithrum; scl — supracleithrum; pst — posttemporale; es — extrascapulare.

3mm 3 mm 3 mm 3mm

2) b) ) d)

Fig. 7. Urohyale of 4 gudgeon species: a) G. carpathicus, b) R. uranoscopus,
¢) R. kesslerii, d) R. vladykovi.
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Table 2a. Characterization of parts of spines in gudgeons of genus Gobio
and Romanogobio from Ukrainian waters

Part Species
of R. uranoscopus R. kesslerii R. vladykovi G. carpathicus
i (n=18) (n=18) (n=9) (n=17)
spine - - - -
M+m | lim M+ m | lim M+m | lim M+m | lim
39,2+ 39,7+ 39,7+ 38,4 36 -
T 0,32 37-42 0,55 36-41 0,55 36-41 03 40
19,2 19,1+ 19,1+ 19,4 + 18 -
A 0,31 18-22 0,45 16-20 0,45 16-20 0,17 21
9,9+ 10+ 10+ 95+
al 0,21 8-11 0,17 9-11 0,17 9-11 0,15 8-10
. 3,7+ 3,7+ 3,2t
+ - - - -
i 3,4+0,16 2-5 0,17 3-4 0,17 3-4 0,21 2-5
20,1+ 20,6 20,6t 19+ 17 -
¢ 0,25 18-22 0,29 19-22 0,29 19-22 0,23 20
2,7+ 2,7+ 2,1+
+ - - - -
cl 1,4+0,17 0-3 0,37 1-4 0,37 1-4 0,16 1-3
18,6 £ 17,8 £ 17,8 £ 16,9 £ 15 -
c2 0,16 17-20 0,36 17-20 0,36 17-20 0,22 18

Our results are similar to data of previous revisions of this species [29]. Data on the
number of vertebrae in different sections of the spinal column are included in the
discriminant analysis.

Table 2b. Characterization of parts of spines in gudgeons of the genera
Gobio and Romanogobio from Ukrainian waters

t

v = %) %) | | [N
S T S - S 2 » = “w > = o
Part of s¢ | S.3| §.8| g8 & 8%
spine 28 |33 | 898 | 68| 653 23
Q x SIS} S 1 8 5 L 5 S 3 =
S . S Ks] < S g X S s x >
S« § S S 5 Se S e

S S S Q 8 8 o <
T 0,23 0,85 1,87 1,91 2,3 0,59
A 2,7 0,1 0,52 3,15 0,6 1,93
al 0 0,34 1,59 1,59 2,19 0,34
I 1,02 1,06 0,79 1,71 1,53 0,24
C 3,33 1,22 3,12 6,27 4,11 1,68
cl 9,3 3,49 2,66 6,68 1,76 2,51
c2 2,58 2,42 6,16 3 2,1 0,27

* values marked in bold p<0,05.

The cephalic sensory canal system of all species is similar by the number of pores
(Table 4), but there are some differences in its structure.

The most distinct this system is in G. carpathicus: CSO and CIO are separated but
the pores of each canal are situated very closely. It is necessary to mention that two
specimens of R. uranoscopus from the Rika River were found, in which these two
canals were also disconnected.

In R. kesslerii, the last pore of CSO is situated on parietale near CST, whereas CSO
in other species ends on frontale and in some specimens of R. wuranoscopus the
furthermost pore of CSO is situated above parietale. In several specimens of R.
kesslerii, canals do not displayed in the bones and are situated on the bones surfaces,
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where they form deepening’s, while the upper part of the canals is formed from the
dermal tissue. In many gudgeon specimens, the central pore of CST is also situated
above supraoccipitale

Table 4. Characterization of the number of pores in the sensory canals of
gudgeons from the genera Gobio and Romanogobio from Ukrainian waters

Species
Canal R. uranoscopus R. kesslerii R. vladykovi G. carpathicus
(n=41) (n=41) (n=17) (n=76)

M+m | lim M+ m | lim M+ m | lim M+ m | Lim
8,5 7,5+ 6,9 + 7,9+

CSO 0,16 6-11 0,14 6-9 0,17 6-8 0,11 6-11
6,2t 6,1t 6,3t

- - - + -

CST 0,19 5-8 0,16 4-8 0,17 5-7 610,11 5-8
18+ 16,8 £ 13 - 17,5+ 18,2

Clo 0,28 14 -22 0,24 20 0,38 15-20 0,15 14-21
13,6 + 13,7 10 - 13,5+ 14,1+

CPM 0,19 12-16 0,31 17 0,32 12-16 0,11 12-16

The structure of the swimming bladder in all four species has a very specific
structure. The swimming bladder of G. carpathicus and R. vladykovi has smilar shape
and size that may be a result of their similar ethology (Fig. 8).

E }_;

a) b) ©) d)

Fig. 8. The structure of the gas bladder of 4 gudgeon species:
a) R. uranoscopus, b) R. kesslerii, ¢) R. vladykovi, d) G. carpathicus

These two species are similar by the size of the anterior part but have some
differences in the length of the posterior part, which is larger in G. carpathicus that is
reflected on its total length (Fig. 8, Table 3).

The structure of the swimming bladder in R. uranoscopus and R. kesslerii is similar
and differs from other species.

The widening in the anterior part of the swimming bladder in these species unites
them in some extent, but as for the size of the swimming bladder, R. uranoscopus is
exceptional.

The average length of the swimming bladder is 10,62 % of SL in R. uranoscopus,
whereas in other species it is much bigger — from 21,0 to 31,8 % of SL (Table 3).

Moreover, its anterior part in R. uranoscopus reaches 4,4 % of SL (mean average),
while in the others it varies from 8,2 to 12,3 %, and the posterior part reaches 6,2 % of
SL (mean average) compared to 12,8 — 19,2 % in other gudgeons.
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Table 3. Main features of gas bladder and its sections in four gudgeon
species from Ukrainian waters

Species

R. uranoscopus R. kesslerii R. vladykovi G. carpathicus

Feature
(n=25) (n=25) (n=25) (n=25)

M+ m | lim M+m | lim M+m | lim M+m | lim
L mm 80,1+ 66,1- 73,54 62,4- 87,7t 74,6 - 99,2 + 67,8 -
! 1,69 105 1,211 82,4 1,27 98,9 3,02 128,1

% |
Length 44+ 25- 82+  68- 122t  89- 123 8,5 -
anterior
part 0,17 6,6 0,17 10,1 0,36 16,3 0,28 14,7
Length
of 6,2+ 4,1 - 12,8 £ 10,3 - 16,6 £ 15,1 - 194 + 17,4 -
. 0,22 8,9 0,26 15,4 0,21 19,8 0,22 21,5

posterior
The total
length of 10,6 £ 6,6 — 21+ 17,4 - 28,8 + 25,6 - 31,8+ 26,5 -
the swim 0,33 14,2 0,39 24,9 0,49 34,4 0,39 34,4
bladder

The main examined features of neirocranium and individual bones are shown in
Table 1. It can be seen that R. uranoscopus significantly differs from the genera Gobio
and Romanogobio by following features: scl, Sfr, Ssp, o3, pop, Wpop, pm. All these
features in R. uranoscopus are smaller than in other species except the length of
praemaxillare, which is smaller only in R. viadykovi.

No any unique feature, which is different in all four species, was found. But there
are several features, which are different in more than two species: scl, Sfr, Ssp, Op, pop,
iop, pm, HpD. Our data (Table 1) show that main features, which are useful for
gudgeon comparisons, are width of neirocranium in its different parts and relative size
of operculum bones, praemaxillare and supracleithrum, maximum height of dentale
relative to its length.

Sexual dimorphism was not observed in R. uranoscopus and R. viadykovi. Sexual
dimorphism in G. carpathicus is manifested by smaller Sfr (p = 0,03, ¢ = 2,39) in
females, which characterizes interorbital distance. Sexual dimorphism in R. kesslerii is
manifested by different Lscl (p = 0,01, t = 2,85) and WOp (p = 0,02, t = 2,6): these
features are larger in males. Taking into consideration such small differences, indexes:
Sfr, Lscl, WOp were excluded from discriminant analysis for comparing populations
without separating them into sex groups.

An analysis of numerical data of the Mahalanobis distance shows that we cannot
say definitely about genus belonging of one or another species (Table 6), because there
is no clear boundary between different Romanogobio species. When comparing this
distance between different species, one can only say unambiguously that R. kesslerii
and G. carpathicus are the most distinctly separated species; R. vladykovi has
intermediate osteological descriptions, which allow determining the belonging to the
genus Romanogobio based only on examination of the specificity of the structure of
individual skeletal components (without indicating general morphological data).
R. uranoscopus is distinct from all studied species (Fig. 9).

Results of the discriminant analysis are shown in Fig. 9 and in Tables 5 and 6. Fig.
9 demonstrates that all species are well distinguished from each other by osteological
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features. The most variable are features in R. viadykovi, which by the totality of
osteological data takes an intermediate position between R. kesslerii and G.
carpathicus.

Table 5. Factor load of first three principal components when comparing the
senera Gobio Romanogobio from Ukrainian waters

canonical variable
Feature
1 2 3
cl 0,108 -0,029 -0,345
scl 0,232 -0,423 0,200
Hsoc -0,263 0,410 0,488
WBoc 0,441 0,180 0,741
Lsent 0,366 0,194 -0,603
105 0,785 -0,138 1,060
103 0,410 -0,540 0,984
op -0,349 0,027 -0,592
pop 0,151 -0,945 0,871
iop -1,595 0,371 -0,791
pm 0,662 0,473 -1,110
dn -0,038 -1,110 0,065
qu 0,610 0,167 0,095
Winl -0,151 0,289 0,322
Win3 -0,233 -0,111 -0,208
Wpop -0,108 -0,676 -0,920
Hiop -1,143 -0,102 0,205
HPm -0,599 0,952 0,032
HpPm 1,260 -0,548 0,405
HD -1,279 -0,171 -0,435
HpD 0,614 -0,763 0,553
HQ -0,301 0,598 0,429
T 0,195 1,062 -0,059
A 0,021 -0,187 0,227
al -0,376 0,163 0,110
i 0,030 -0,481 -0,343
C -0,369 -0,156 0,592
cl 1,202 -0,982 -1,496
c2 0,616 -0,577 -0,835
Factor contribution to total variance 57,05% 26,62% 16,33%

Table 6. Value of the Mehalanobis distance of osteologycal data of species
of the genera Gobio and Romanogobio from Ukrainian waters

Species | R. uranoscopus | R. kesslerii | R. vladykovi | G. carpathicus
R. uranoscopus - 92,69 106,07 143,96
R. kesslerii 92,69 - 104,3 203,58
R. vladykovi 106,07 104,3 - 98,48
G. carpathicus 144,14 203,58 98,48 -
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Roat 1vs. Root 2
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Fig. 9. The distribution of four species of gudgeon individuals in the value
space of the 1st and 2-nd canonical variables. ru — R. wuranoscopus,
rk — R. kesslerii, vrv — R. vladykovi, gc — G. carpathicus

The most significant feature, which accounts for 56,05 % of general variance is
Hiop = — 1,595, which characterizes the length of interoperculum in % of ccl. HD
(= 1,279), HpPm (1,26), c1 (1,202) and Hiop (- 1,143) have great contribution to the
first canonical variance. As for the second canonical variance (26,62 %), following
features: D (— 1,11), T (1,062), c1 (= 0,982), Hpm (0,952), and pop (— 0,945) have the
greatest (almost identical) weight. The third canonical variance (16,33 %) is
characterized by the greatest contributions of following features: cl (— 1,496),
Pm (= 1,110), In1 (1,06), In3 (0,982), and pop (— 0,920). The biggest contributions in
all three canonical variances make cl as a feature, which characterizes the number of
preanal vertebrae.

Banarescu published a description of the subgenus Rheogobio in 1961 and he
mentioned a small difference of this subgenus from the subgenus Romanogobio. One of
main feature, which is typical for Romanogobio, is the presence of epithelial crests on
the dorsal part of the body, which are absent in Rheogobio. Classification of gudgeons
based on the presence or absence of epithelial crests is not universal, because several
gudgeon species without such structures were described but they were placed in the
Romanogobio group: R. pentatrichus, Naseka, Bogutskaya, 1998 and R. benacensis
(Pollini, 1816) [18]. It is necessary to mention one peculiarity which gave the name to
the subgenus Rheogobio, theo — which literally means current.

It is known that species, which prefer current, are called rheophils. Le., for the
subgenus characterization, Banarescu included an important but rarely used ethological
feature for characterization of superspecies taxa [21]. Therefore, in our opinion, this
ethological feature of Rheogobio, which expressed in its rheophilic stenobionticity, is an
important reason to consider this group of species as a separate taxon. This peculiarity
of Rheogobio is useless because it cannot be determined on the preserved material. The
shape and size of the swimming bladder is one of the elements of the body structure,
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which closely correlates with fish behavior and directly with abovementioned
ethological peculiarities. As it can be seen from the shape and size of the swimming
bladder (Fig. 8, Table 3), R. uranoscopus is a specific species, swimming bladder of
which reduced as a result of occupying sites with high water velocity, therefore the role
of swimming bladder decreased and its size is on average 10,6 % of SL, while in other
gudgeons it reaches 21,0 to 31,8 % of SL. The swimming bladder structure in
R. uranoscopus is more similar to that of R. kesslerii, but R. kesslerii is a relatively
eurybiotic species because it occurs in a considerably more various habitats irrespective
of the water current velocity that can seen from the relative size of its swimming
bladder. To note, ecological peculiarities were already used earlier as one of additional
criterion for separation of genera from some subgenera of Gobioninae [12].

Osteological data are one of main arguments for separation of R. uranoscopus from
other species of the genus Romanogobio. Significant differences were found for
7 indexes, they have smaller values (except larger value of praemaxillare compared to
that of R. viadykovi): scl, Sfr, Ssp, 103, pop, Wpop, pm. Mahalanobis distance distinctly
shows the difference of R. uranoscopus from other investigated species, the maximum
close species to R. uranoscopus by a complex of osteological data is R. kesslerii
SqMD = 92,69, in lower degree R. viadykovi SQMD = 106,07, the furthermost species is
G. carpathicus SQMD = 144,14. According to discriminant analysis, results of which
are shown on Fig. 9, it can be concluded that R. uranoscopus is distinctly different from
the genera Romanogobio and Gobio.

Value of spine, data on which are included in the previous analysis, allows finding
that R. uranoscopus is the species with the specific average number of abdominal
vertebrae — 1,4 and relatively large number of postanal vertebrac — 18,6, that in our
opinion is a result of dislocation of anal fin closer to the head that correspondingly
results in elongation of the tail stem that in its turn is related to narrow specialization of
this species to the rapid flow of the river.

As a final reason for the necessity for separation of R. wuranoscopus in a
superspecies taxon is the structure of individual elements of cranium and pectoral girdle
bones. R. uranoscopus is different from the genera Romanogobio and Gobio by
following features: lateral branch of sphenoticum is orientated to the anterior part of
neirocranuim; suprachtmoideum is elongated and narrow in the zone of connection with
frontale and is widened (by 1,5 times) in the anterior part, which is ensured by widened
processus lateralis anterior supraecthmoidei; openings of the trigeminal-facial canal are
large with an elongated form of the back opening, are narrowly situated that is
expressed as a thin bony arch; the posterior part, epioticum, is relatively flat and does
not exceed the margins of other bones of this zone; vomer has sharp spines at its distal
side; pointed ethmoidale laterale are orientated to the axis praecethmoideum; twice as
big than in other species; there are apertures in mesethmoideum; masticatory surface of
processus pharyngealis is large and has a composite structure; processus pharyngealis is
orthogonal; iol is rounded at its posterior part; i02 has curved towards anterior part; is
elongated and somewhat curved in the anterior part; interoperculum has a specific
uncinate outgrowth in the middle; suboperculum is elongated with a clearly seen
process in the anterior part; cleithrum is developed; anguloarticulare has a deep hollow
in its lower part.

From the genus Gobio, R. uranoscopus is different by following features: lateral
branch of sphenoticum is narrow; articulation zone of vomer and parasphenoideum has
a triangular shape; processus medialis anterior suprachmoidei is slightly developed; i04
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has only one canal segment; bones of the upper and lower jaws are massive; there is a
hollow in the anterior part of anguloarticulare; supracleithrum is wide; the form of the
notch in urohyale is rounded; CSO and CIO are connected in majority of studied fished.

From the genus Romanogobio, R. uranoscopus is different by following features: a
foramen between orbitosphenoideum and ethmoidale laterale; i03 without thickening at
it ends and is not narrowed in the center; upper part of urohyale (from the lateral view)
is without hollow in the posterior upper part. According to data of previous
investigators, the condition for separation of superspecies taxa is usually a complex of
individual features, which one way or another separate an individual taxon [12, 33].

Taking in the consideration data of previous investigators [2, 3, 5, 6, 7, 28, 29], it
can be concluded that eventual necessity for separation of Rheogobio was reduced by a
wide range of features in species, which were placed in this subgenera. Modification of
a taxon in such a way forced the majority of scientists to ignore ethological peculiarities
of the type species R. uranoscopus and the next step for merging in synonymy with
Romanogobio [29] became necessary that was confirmed by including species with no
epithelial crests in dorsal part of the body in the genus Romanogobio [18, 30], based on
which the subgenus Rheogobio was described earlier. On the other hand, data of genetic
investigation only confirm the considerable likeness of R. uranoscopus with other
representatives of the genus Romanogobio [22, 23, 37]. Thus, recovering taxonomic
status of Rheogobio to the level of a genus (parallel with Romanogobio) is not
reasonable and advisable will be its resumption to the level of a subgenus with its
inclusion into the genus Romanogobio. Such a scheme of classification is the most
reasonable because it raises the level of Rheogobio species in the genus Romanogobio
and minimizes modifications in classification of gudgeons.

As for other species, which can be included in the recovered subgenus Rheogobio
of the genus Romanogobio, in our opinion reasonable is inclusion of R. elimeius, which
was earlier examined as a subspecies of R. wuranoscopus.Validity of division R.
uranoscopus into two species frici and uranoscopus, according to the recent rise of the
subspecies status of these fishes to the level of species, requires additional
investigations in this field. If frici is described as a separate species, it will be included
into the subgenus Rheogobio. Genetic data shows that there is a great probability for
including in this subgenera R. macropterus (Kamensky, 1901) [37], but it requires
additional analyses.

Final renewal of the status of the subgenus Rheogobio should involve more
osteological data for determination of structural peculiarities, which are common for
species to be included in the genus Rheogobio and similarity of which to R.
uranoscopus was determined earlier, namely R. macropterus and R. elimeius. In
addition, it is necessary to determine the stability of manifestation of those peculiarities
of the body structure, based on the comparison with other species of the generous,
which were determinate both for the type species of Romanogobio — R. kesslerii, and
for G. carpathicus of the genus Gobio.

CONCLUSIONS AND PERSPECTIVES OF FURTHER DEVELOPMENT

As a result of investigation of the internal structure of four gudgeon species with the use
of osteological data, structure of cephalic sensory canals of the head and structure of the
swimming bladder, we demonstrated considerable differences among species in the
subgenus Romanogobio, namely a singularity of one species of this genera, R.
uranoscopus, that is a prerequisite for renewal of the status of the genus Rheogobio to
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the level of a subgenus in the genus Romanogobio, however, more comparative
materials are required for final separation.

10.

11.

12.

13.

14.

15.

16.

BIBLIOGRAPHY

Akimov 1. A. Red Book of Ukraine. Animal World / Akimov I. A. — Kyiv :
Globalconsulting, 2009. — 600 p.

Balon E. K. Is the occurrence of Gobio albipinnatus Lukasch 1933 in the upper
Danube a result of upriver invasion or sympatric speciation? / E. K. Balon, S. S.
Crawford, A. Lelek // Senckenbergiana biologica. — 1988. — Ne 68. —
P.275—299.

Banarescu P. M. Weitere systematische Studien iiber die Gattug Gobio (Pisces,
Cyprinidae) insbesondere im Donaubecken / P. M. Banirescu // Véstn. Csl. Zool.
Spol. — 1961. — Ne 25. — P. 318—346.

Banarescu P. M. Pisces — Osteichthyes. Fauna Republici Populare Romine /
Banarescu P. M. — Bucuresti, 1964. — Vol. 13. — 969 p.

Banarescu P. M. A critical updated checklist of Gobioninae (Pisces, Cyprinidae) /
P. M. Banarescu // Trav. Mus. Hist. Nat. «Grigore Antipa». — 1992. — Ne 32. —
P.303—330.

The freshwater fishes of Europe. Cyprinidae 2. Part 1. / [ed. P. M. Banéarescu]. —
Wiebelsheim: AULA Verlag, 1999. — Vol. 5 /1. — P. 33—202.

Baénarescu P. M. Pisces, Teleostei, Cyprinidae (Gobioninae) / P. M. Banarescu, T.
T. Nalbant // Das Tierreich. — 1973. — Vol. 93. — P. 1—304.

Bogutskaya N. G. A contribution to the question of taxonomic relations of species
from the genera Abramis, Blicca and Vimba (Cyprinidae) / N. G. Bogutskaya //
Voprosy Ikhtiologii. — 1986. — Vol. 26. — P. 576—584.

Bogutskaya N. G. On taxonomic status of Danilevski dace (Cyprinidae) / N. G.
Bogutskaya // Tr. Zool. In-ta AN SSSR. — 1987. — Vol. 162. — P. 73—80.
Bogutskaya N. G. Catalogue of agnathans and fishes of fresh and brackish waters
of Russia with comments on nomenclature and taxonomy / N. G. Bogutskaya, A.
M. Naseka. — M. : Russ. Acad Sci., 2004. — 392 p.

Harrington R. W., Jr. The osteocranium of the American cyprinid fish, No-tropis
bifrenatus, with an annotated synonymy of teleost skull bones / R. W. Harrington
Jr. // Copeia. — 1955. — P. 267—290.

Hosoya K. Interrelationships of the Gobioninae (Cyprinidae) / K. Hosoya // Indo-
Pacific Fish Biology : 2nd Internat. Conf. on Indo-Pacific Fishes Ichthyol. Soc.
Jap.: Proc. — Tokyo, 1986. — P. 484—501.

Ilick H. J. A comparative study of the cephalic lateral-line system of North
American Cyprinidae / H. J. Illick // Amer. Midl. Natur. — 1956. — Ne 56 (1). —
P. 204—223.

Prispevok k poznaniu ryb tokov Zakarpatskej oblasti Ukrajiny / J. KoSco, P.
Baléazs, O. Ivanec [et al.] / Acta facultatis studiorum Humanitatis et naturae
universitatis Presoviensis. — Presov, 2004. — P. 138—152. — (Prirodne
vedy XL).

Distribution of species of the genus Gobio in the Tisza River drainage area,
Slovakia / J. Kosco, S. Lusk, K. Halacka [et al.] // Folia Zool. — 2005. — Suppl. 1.
— P. 65—72.

Kottelat M. European freshwater fishes. An heuristic checklist of the freshwater
fishes of Europe (exclusive of former USSR), with an introduction for

ISSN 2075-1508 PUBOTI'OCITIOJIAPCHKA HAYKA YKPATHU + No2/2014



OSTEOLOGICAL CHARACTERIZATION OF FOUR SPECIES OF THE GENERA GOBIO AND ROMANOGOBIO
WITH SOME REMARKS TO THE STATUS OF THE FORMER SUBGENUS RHEOGOBIO

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

nonsystematists and comments on nomenclature and conservation / M. Kottelat //
Biol. Bratisl. Sect. Zool. — 1997. — Suppl. 5. — P. 1—271.

Kottelat M. Systematics, species concepts and the conservation of freshwater fish
diversity in Europe / M. Kottelat // Ital. J. Zool. — 1998. — Vol. 65. — P. 65—72.
Kottelat M. Handbook of European freshwater fishes / M. Kottelat, J. Freyhof. —
Berlin: Switzerland and Freyhof, 2007. — 646 p.

Lusk S. Distribution of Gobio species in the Czech Republic / S. Lusk, K. Halacka,
V. Luskova [et al.] / Folia Zool. — 2005. — Vol. 54, suppl. 1. — P. 65—64.

Lusk S. Changes in the taxonomy of gudgeons from European waters / S. Lusk, V.
Slechta // Folia Zool. — 2005. — Vol. 54, suppl. 1. — P. 2—4.

Mayr E. Principles of systematic zoology / Mayr E. — New York : McGraw-Hill
Book Co., 1969. — 428 p.

Mendel J. Molecular phylogeny of the genus Gobio (Cyprinidae, Pisces) and its
contribution to taxonomy. / J. Mendel, S. Lusk, E. D. Vasil’eva [et al.] // Mol.
Phylogenet. Evol. — 2007. — (Submitted 8/2007).

Molecular phylogeny of the genus Gobio Cuvier, 1816 (Teleostei: Cyprinidae) and
its contribution to taxonomy / J. Mendel, S. Lusk, E. D. Vasil’eva [et al.] // Mol.
Phylogenet. Evol. — 2008. — Vol. 47. — P. 1061—1075.

Movchan Yu. V. Fishes of Ukraine (taksonomy, nomenklature, comments) / Yu. V.
Movchan // Zbirnyk prats Zooloh. Muzeiu. — 2008—2009. — Ne 40. —
P. 47—86.

Movchan Yu. V. Fauna of The Ukraine, 8. Fishes. Issue 2. Cyprinidae. Part 1 / Yu.
V. Movchan, A. I. Smirnov. — K. : Naukova Dumka, 1981. — 428 p.

Distribution and status of the genus Gobio in Croatia / P. Mustafi¢, M. Caleta, M.
Mrakovc¢i¢ [et al.] // Folia Zool., 2005. — Ne 54, suppl. 1. — P. 81—84.

First record of the Amur sleeper Perccottus glenii (Pisces: Perciformes:
Odontobutidae) in Romania / T. Nalbant, K. Battes, F. Pricope [et al.] // Travaux
du Museum National d’Histoire Naturelle “Grigore Antipa”. — 2004. — Ne 47. —
P. 279—284.

Naseka A. M. Romanogobio parvus, a new gudgeon from River Kuban, southern
Russia (Cyprinidae, Gobioninae) / A. M. Naseka, J. Freyhof // Ichthyological
Exploration of Freshwaters. — 2004. — Ne 15. — P. 17—23.

Naseka A. M. Comparative study on the vertebral column in the Gobioninae
(Cyprinidae, Pisces) with special reference to its systematics / A. M. Naseka //
Publ. Espec. Inst. Esp. Oceanogr. — 1996. — Ne 21. — P. 149—167.

Naseka A. M. A new gudgeon species Romanogobio pentatrichus (Gobioninae,
Cyprinidae) from the basin of Kuban River / A. M. Naseka, N. G. Bogutskaya //
Journal of Ichthyology. — 1998. — Vol. 38, Ne 3. — P. 219—227.

Nelson J. S. Fishes of the World / Nelson J. S. — John Wiley & Sons, 2006.
Nowak M. Review of the current status of systematics of gudgeons (Gobioninae,
Cyprinidae) in Europe / M. Nowak, J. Kos¢o, W. Popek // AACL Bioflux. — 2008.
— Ne . —P.27—38.

Ramaswami L. S. Skeleton of cyprinoid fishes in relation to phylogenetic studies.
7. The skull and Weberian apparatus of Cyprininae (Cyprinidae) / L. S.
Ramaswami // Acta Zoologica. — 1955. — Ne 36. — P. 199—242.

Vasil’eva E. D. Craniological features as available diagnostic characters for the
short-barb Crimean gudgeon Gobio krymensis (Gobioninae, Cyprinidae) / E. D.
Vasil’eva, T. I. Kuga // Folia Zool. — 2005. — Vol. 54, suppl. 1. — P. 33—41.
Vasil'eva E. D. Intraspecific variability of skull and divergence of some
populations of khramulya Varicorhinus capoeta (Pisces, Cyprinidae) of river Kura

®I310JI0I'IAA TA BIOXIMIS



Ye. M. TALABISHKA

36.

37.

10.

11.

12.

13.

14.

15.

basin / E. D. Vasil'eva, T. G. Daraseliya // Zoologicheskiy zhurnal. — T. 68, V. 11.
— P. 113—124.

Yakubovskiy M. Methods of detection and painting systems of channels of lateral
line, and bone formations in fish in toto / M. Yakubovskiy // Zoologicheskiy
zhurnal. — 1970. — T. 49, Ne 9. — P. 1398—1402.

The phylogenetic relationships of the Gobioninae (Teleostei: Cyprinidae) inferred
from mitochondrial cytochrome b gene sequences / J. Yang, S. He, J. Freyhof [et
al.] // Hydrobiologia. — 2006. — Ne 553. — P. 255—266.

REFERENCES

Akimov, 1. A. (2009). Red Book of Ukraine. Animal World. Kyiv:
Globalconsulting. 600 (in Ukrainian).

Balon, E. K., Crawford, S. S., & Lelek A. (1988). Is the occurrence of Gobio
albipinnatus Lukasch 1933 in the upper Danube a result of upriver invasion or
sympatric speciation? Senckenbergiana biologica, 68, 275-299.

Banarescu, P. M. (1961). Weitere systematische Studien iiber die Gattug Gobio
(Pisces, Cyprinidae) insbesondere im Donaubecken. Véstn. Csl. Zool. Spol., 25,
318-34e.

Banarescu, P. M. (1964). Pisces — Osteichthyes. Fauna Republici Populare
Romine, 13. Bucuresti.

Banarescu, P. M. (1992). A critical updated checklist of Gobioninae (Pisces,
Cyprinidae). Trav. Mus. Hist. Nat. ,, Grigore Antipa”, 32, 303-330.

Banarescu, P. M. (1999). The freshwater fishes of Europe. (5) 1. Cyprinidae 2. Part
1. AULA Verlag, Wiebelsheim.

Banarescu, P. M., Nalbant, T. T. (1973). Pisces, Teleostei, Cyprinidae
(Gobioninae). Das Tierreich, 93, 1-304.

Bogutskaya, N. G. (1986). A contribution to the question of taxonomic relations of
species from the genera Abramis, Blicca and Vimba (Cyprinidae). Voprosy
Ikhtiologii, 26, 576-584.

Bogutskaya, N. G. (1987). O taksonomicheskom statuse el'tsa Danilevskogo
(Cyprinidae) Tr. Zool. In-ta AN SSSR, 162, 73-80.

Bogutskaya, N. G., & Naseka, A. M. (2004). Catalogue of agnathans and fishes of
fresh and brackish waters of Russia with comments on nomenclature and
taxonomy. Moscow: Russ. Acad Sci.

Harrington, R. W., Jr. (1955). The osteocranium of the American cyprinid fish, No-
tropis bifrenatus, with an annotated synonymy of teleost skull bones. Copeia,
4,267-290.

Hosoya, K. (1986). Interrelationships of the Gobioninae (Cyprinidae). Uyeno T. et
al. (eds.), Indo-Pacific Fish Biology: Proc. 2nd Internat. Conf. on Indo-Pacific
Fishes Ichthyol. Soc. Jap., Tokyo, 484-501.

Mlick, H. J. (1956). A comparative study of the cephalic lateral-line system of
North American Cyprinidae. Amer. Midl. Natur., 56 (1), 204-223.

Kosco, J., Balazs, P., Ivanec, O., Koval¢uk, A., Manko, P., & Terek, J. (2004).
Prispevok k poznaniu ryb tokov Zakarpatskej oblasti Ukrajiny. Acta facultatis
studiorum Humanitatis et naturae universitatis Presoviensis. Prirodne vedy XL.
Presov, 138-152.

Kosco, J., Lusk, S., Halacka, K., Luskova, V., & Kosuth, P. (2005). Distribution of
species of the genus Gobio in the Tisza River drainage area, Slovakia. Folia Zool,
(Suppl. 1), 65-72.

ISSN 2075-1508 PUBOTI'OCITIOJIAPCHKA HAYKA YKPATHU + No2/2014



OSTEOLOGICAL CHARACTERIZATION OF FOUR SPECIES OF THE GENERA GOBIO AND ROMANOGOBIO
WITH SOME REMARKS TO THE STATUS OF THE FORMER SUBGENUS RHEOGOBIO

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

100

Kottelat, M. (1997). European freshwater fishes. An heuristic checklist of the
freshwater fishes of Europe (exclusive of former USSR), with an introduction for
nonsystematists and comments on nomenclature and conservation. Biol. Bratisl.
Sect. Zool., (Suppl. 5), 1-271.

Kottelat, M. (1998). Systematics, species concepts and the conservation of
freshwater fish diversity in Europe. Ital. J. Zool., 65, 65-72.

Kottelat, M., & Freyhof, J. (2007). Handbook of European freshwater fishes.
Berlin: Switzerland and Freyhof.

Lusk, S., Halacka, K., Luskova, V., & Hordk, V. (2005). Distribution of Gobio
species in the Czech Republic. Folia Zool., 54 (Suppl. 1), 65-64.

Lusk, S., & Slechta, V. (2005). Changes in the taxonomy of gudgeons from
European waters. Folia Zool., 54 (Suppl. 1), 2-4.

Mayr, E. (1969). Principles of systematic zoology. New York: McGraw-Hill
Book Co.

Mendel, J., Lusk, S., Vasil’eva, E. D., Vasil’ev, V. P., Luskova, V., Erk’akan, F.,
Ruchin, A., Koo, J., Vetesnik L., Halatka, K., Sanda, R., Pashkov, A. N., &
Reshetnikov, S. 1. (2007). Molecular phylogeny of the genus Gobio (Cyprinidae,
Pisces) and its contribution to taxonomy. Mol. Phylogenet. Evol. Submitted 8/2007.
Mendel, J., Lusk, S., Vasil’eva, E. D., Vasil’ev, V. P., Luskova, V., Erk’akan, F.,
Ruchin, A., Jan Kos¢o, J., Vetesnik, L., Halacka, K., Sanda, R., Pashkov, A. N., &
Reshetnikov, S. 1. (2008). Molecular phylogeny of the genus Gobio Cuvier, 1816
(Teleostei: Cyprinidae) and its contribution to taxonomy. Mol. Phylogenet. Evol.,
47, 1061-1075.

Movchan, Yu. V. (2008-2009). Ryby Ukrainy (taksonomiia, nomenklatura,
zauvazhennia). Zbirnyk prats Zooloh. muzeiu, 40, 47-86.

Movchan, Yu. V., & Smirnov, A. 1. (1981). Fauna Ukrainy. Koropovi. Part 1, 8(2).
Kyiv: Naukova Dumka.

Mustafi¢, P., Caleta, M., Mrakov&ié, M., Buj, 1, Zanella, D., & Miseti¢, S. (2005).
Distribution and status of the genus Gobio in Croatia. Folia Zool., 54 (Suppl. 1).
81-84.

Nalbant, T., Battes, K., Pricope, F. & Ureche, D. (2004). First record of the Amur
sleeper Perccottus glenii (Pisces: Perciformes: Odontobutidae) in Romania.
Travaux du Museum National d’Histoire Naturelle “Grigore Antipa”, 47, 279-284.
Naseka, A. M., & Freyhof, J. (2004). Romanogobio parvus, a new gudgeon from
River Kuban, southern Russia (Cyprinidae, Gobioninae). Ichthyological
Exploration of Freshwaters, 15, 17-23.

Naseka, A. M. (1996). Comparative study on the vertebral column in the
Gobioninae (Cyprinidae, Pisces) with special reference to its systematics. Publ.
Espec. Inst. Esp. Oceanogr., 21, 149-167.

Naseka, A. M., & Bogutskaya, N. G. (1998). A new gudgeon species
Romanogobio pentatrichus (Gobioninae, Cyprinidae) from the basin of Kuban
River. Vopr. Ihtiol, 38, 173-181.

Nelson, J. S. (2006). Fishes of the World. John Wiley & Sons.

Nowak, M., Kosco, J., & Popek, W. (2008). Review of the current status of
systematics of gudgeons (Gobioninae, Cyprinidae) in Europe. A4ACL Bioflux,
1.27-38.

Ramaswami, L. S. (1955). Skeleton of cyprinoid fishes in relation to phylogenetic
studies. 7. The skull and Weberian apparatus of Cyprininae (Cyprinidae). Acta
Zoologica, 36, 199-242.

®I310JI0I'IAA TA BIOXIMIS



Ye. M. TALABISHKA

34. Vasil’eva, E. D., & Kuga, T. I. (2005). Craniological features as available
diagnostic characters for the short-barb Crimean gudgeon Gobio krymensis
(Gobioninae, Cyprinidae). Folia Zool, 54 (Suppl. 1), 33-41.

35. Vasil'eva, E. D., & Daraseliya, T. G. (1989). Vnutrividovaya izmenchivost' cherepa
i divergentsiya nekotorykh populyatsiy khramuli Varicorhinus capoeta (Pisces,
Cyprinidae) basseyna r. Kury. Zoologicheskiy zhurnal, 68 (11), 113-124.

36. Yakubovskiy, M. (1970). Metody vyyavleniya i okraski sistemy kanalov v
bokovoy linii i kostnykh obrazovaniy u ryb in toto. Zoologicheskiy zhurnal, 49 (9),
1398-1402.

37. Yang, J., He, S., Freyhof, J., Witte, K., & Liu, H. (2006). The phylogenetic
relationships of the Gobioninae (Teleostei: Cyprinidae) inferred from
mitochondrial cytochrome b gene sequences. Hydrobiologia, 553, 255-266.

OCTEO/IOMNYHA XAPAKTEPUCTUKA YOTUPLOX BUAIB POAY GOBIO |
ROMANOGOBIO 3 AEAKUMMU 3AYBAXKEHHAMM LLLOJO CTATYCY KOMIULIHLOTO
NIAPOAY RHEOGOBIO

€. M. TanabiwkKa, talabishka@online.ua, 3akapnaTcbKa HayKOBO-A0CAiAHA CTaHLifA
I0COCiBHMLTBA Ta BiATBOPEHHA 3HMKaounx BuAais pmb IPI HAAH, m. MyKaueBe

Mema. Memotw 0daHoi pobomu € 3’Acysamu O0O0YinbHICMb BUKOPUCMAHHA Yy Cy4vacHil
cucmemamuyi Gobioninae Hazeu Rheogobio Ak cuHoHimy Romanogobio, Yu AK OKpemo20 makcoHY,
npu nopisHAHHI Yomupwbox sudie podie Gobio i Romanogobio Ha ocHo8i ocmeoso2iyHUX OaHUX ma
bydosu rnnasanbHO20 Mixypa.

Memoouka. [JocnioxeHo cmpykmypy 0Cb08020 CKeaema i yeperna 4yomupeox 8udie niykypis.
Bci eksemnaapu 6yau nonepedHbo onpaybosaHi 3a 00MNoMO200 MemoOuKu 3agpapbosysaHHsA
anizapuHosum YepeoHum C. BumiprosaHHA npogoduuca 3a 00MOMO20t0 NPo2PamHo20 3abe3neyeHHA
ScopePhoto 3 donomoezor yugposoi ¢omorkamepu DCM 500. PospaxyHKu nposoduauca 3d
00Momozoto npoepamHozo 3abesneyeHHs Statistica 8.0. a8 8u3Ha4YeHHA 8iOMIHHOCMI MiX 8udamu
6yn0 sukopucmaHo t-kpumepili Cmo’todeHma ma OuckpumMiHaHmHul aHani3. KiHyese onpayto8aHHsA
MasntoHKig 30ilicHiosanu 3a dornomoaoto epagiyHozo pedakmopa CorelDRAW X5 i Photoshop CS5.

Pesynbmamu. R. uranoscopus € crieyugidHum 8udom, y AKO20 8 pe3ysbmami 30cepedreHHA y
Micysax 3i WeUOKO meyvielo 3 4acoM 3MeHWYys8asadcs posb 2idpocmamuy4yHo2o anapamy i 8iH
pedykysasca do cepedHix po3mipie 10,6 % doexcuHu mina, modi AK y pewmu 80Ha cknaodae 8id 21 do
31,8 %. AucmaHyia MaxanaHobica 4imKo 6Kasye Ha 8iOMiHHiCmb R. uranoscopus ei0 pewmu
docnionysaHux pub. MakcumaneHo 6auszekum eudom 060 R. uUranoscopus 3ad KOMIIIEKCOM
ocmeosoziyHUX NoKasHukie € R. Kesslerii, HalisiddaneHiwum — G. carpathicus. Cmpykmypa oKpemux
enleMeHmis 4epena, KinbKicme xpebyis i Kicmku 2pyOHO20 MOACA MAKOX B6KA3YIOMb HA 3HAYHY
8iOMiHHicmb R. uranoscopus 8i0 iHwux sudis.

Haykoea Hosu3sHa. HosusHa daHoi pobomu € 8 HO8OMY 102a70i Ha cucmemamuyHuli cmamyc
niopody Rheogobio Ha 6a3i ocmeosoziYyHux ma iHwWux OaHUX.

MpakmuyHa 3Havyumicme. [lpakmu4Ha yiHHIcmMb O0aHoi pobomu nonA2ae y pPo3'ACHEHHI
cucmemamuyHo2o0 cmamycy niopody Rheogobio 015 y3200xceHHA NpupodooxopoHHOI 0KymeHmauii
ma YHUKHeHHA pi3Hoi iHmepnpemayii cucmemamu4yHo2o cmamycy eudie 3 4bo2o nidpody.

Knrouoei cnoea: ocmeonoeid, cucmemamukad, makcoHomis, Romanogobio, Gobio, Rheogobio.
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OCTEOJIOTMYECKAA XAPAKTEPUCTUKA HETbIPEX BUAOB
POAA GOBIO U ROMANOGOBIO C HEKOTOPbIMU 3SAMEYAHMAMMU
OTHOCHUTE/IbHO CTATYCA BbIBLUEITO NOAPOAA RHEOGOBIO
E. M. TanabuuwkKa, talabishka@online.ua, 3akapnartckas Hay4yHO-UcCne0BaTeNbCKaA
CTaHLMA NOCOCEBOACTBA M BOCNPOM3BOACTBA UCUe3atoWwmX BuAoB pbib, MPT HAAH,

r. MyKayeso

Lleno. Lenvto daHHOU pabomel Asnaemca 6biAcCHeHUe yeanecoobpa3Hocmu UcCrnosnb308aHUA 8
cospemeHHol cucmemamuke Gobioninae HazeaHus Rheogobio kak cuHoHuMa Romanogobio, unu Kak
0moeslbHO20 MAKCOHA, Npu cpasHeHUU Yemeolpex 8ud0os podoe Gobio u Romanogobio Ha ocHose
ocmeoso2u4ecKux OaHHbIX U CMPOEHUA N1G80MeNbHO20 y3bIpA.

Memoduka. ViccnedosaHa cmpyKmypa ocegoz20 cKesema u Yyepena yemeoipex sudos neckapedl.
Bce 3Kk3emnasapsl 6biau npedsapumesnvcHo 06pabomaHel ¢ NMOMOUWbIO MemOOUKU OKPAWUBAHUSA
anU3apuHoBbIM KpacHbiMm C. M3mepeHUA nposoousaucs ¢ MOMOWbI MPoepaMmMHO20 obecrieveHus
ScopePhoto ¢ nomowbio yugposoli pomokamepol DCM 500. Pacyemol npo8odunaucs ¢ MoMouwbio
npozpammHoz20 obecnevyeHus Statistica 8.0. [na onpedeneHus pasau4ud mexody suoamu bbiao
ucrnonb3o8aHo t-kpumepuli CmetodeHma U OUCKPUMUHAHMHbIG aHaau3. KoHeyHyro obpabomky
PUCYHKOB ocyu,ecmensanu ¢ nomouwibto epaguyeckozo pedakmopa CorelDRAW X5 u Photoshop CS5.

Pe3ynbmamel. R. uranoscopus Aasnaemca cneyugpuvyeckum sudom, y KOmopoezo 8 pesysbmame
cocpedomoyeHus 8 mecmax ¢ bbiIcmpbiM meyeHUeM CO B8pemMeHeM YyMeHbWwanacs posb
2udpocmamuyeckozo annapama u oH pedyyuposasca 0o cpedHux pasmepos 10,6 % O0nuHel mena,
moa0a Kak y ocmasnbHbix oHa cocmasasem om 21 do 31,8 %. AucmaHyus MaxanaHobuca yemko
yKa3eleaem Ha omsauyue R. uranoscopus om ocmasbHbix uccaedyemsix pblb. MakcumanbHO 6aU3KUM
sudom K R. uranoscopus ro KOMIAeKCy ocmeosio2u4eckux rnokasamesnel saensemca R. Kesslerii,
omodaneHHsIM — G. carpathicus. Cmpykmypa omoesibHbiX 3/1eMeHmMOo8 4Yeperd, Koau4yecmeo
M0380HKO8 U Kocmeli 2pyOHO20 rOACA MOKM¥eE YyKAa3blearom HA 3HaYyumesnsHoe omsau4yue R.
uranoscopus om opyaux eudos.

HayyHas Hoeu3sHa. Hoeu3Ha OdaHHOU pabomel cocmoum 68 HOBOM 83271A0€ Ha
cucmemamuyeckuli cmamyc noopoda Rheogobio Ha 6aze ocmeosnoauyecKux u Opyaux OaHHbIX.

Mpakmuyeckaa 3Hayumocmeo. [IpaKmMuYyeckaa uyeHHocms OaHHoU pabomsi 3akaw4yaemca 6
pa3bACHEeHUU  cucmemamuyeckoeo cmamyca noopoda  Rheogobio 0na  coenacosaHusa
npupodooxpaHHoli doKymeHmayuu u usbezaHusA pasauyHol uHMepnpemayuu cucmemamu4yeckozo
cmamyca 8uda u3 3moao noopoaa.

Knroyeeble cnoea: ocmeosioz2us, cucmemamuKkd, mMaxkcoHomus, Romanogobio, Gobio,
Rheogobio.
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