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Morphological characteristics of Rhinogobius brunneus (Perciformes: Gobiidae) in some
water basins of Uzbekistan
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Received: June 14, 2022 This article highlights the research results on the morphological and

) morphometric characteristics of Rhinogobius brunneus collected in the Chirchik

ggfﬁg? %C?egé 1302220 22 and Ahangaron R_ivers and ip the Tuzkon part of the _Aydar—Arnasay lake system.

' T The exact coordinate locations of the above-mentioned areas were obtained.

Morphological analyses were carried out on specimens in the size range of 32.5-

41.5 mm (n = 11), 29.6-40.6 mm (n = 14), and 28.4-40.5 mm (n = 13) collected
from Lake Tuzkon, Ahangaron, and Chirchik Rivers, respectively.
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INTRODUCTION

Natural habitat:

Studies on the genus Rhinogobius and its species has been conducted by foreign
scientists (Daisuke & Kohda, 2004 and Vasileva, 2007). Water basins in Japan, Okhotsk,
the Pacific coast of Japan, the Hakkoydo, Ryukyu, Taiwan Islands, Rivers in Korea,
continental China, and Philippines (Berg, 1949 and Reshetnikov et al., 1997); water bodies
in Vietnam (Nguyen et al., 2011).

Distribution in the native water basins:

According to some literature, it was accidentally brought from China during the
acclimatization of herbivorous fish in 1960-1970 (Mirabdullaev et al., 2002). In some
sources, it was mentioned that specimens were also taken from Turkmenistan ‘Karakum
Canal’ (Sal’nikov, 1998). They were widespread on the banks of the Ahangaron and
Chirchik Rivers (coordinates) and Tuzkan lake (coordinates).

In spring, summer, and autumn, Rhinogobius brunneus species live near the shore, in
shallow, low-flowing parts of the Rivers Ahangaron and Chirchik, especially, in parts
consisting of fine gravel soils. Whereas, in winter, it moves to the deeper part of the Rivers
and lives in the lower reaches of a large rock and concrete fragments (the middle reaches of
the Chirchik River). They are more widespread in the Tuzkon part of the Aydar-Arnasay lake
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system than in other parts, occupying mainly the coastal shore. The present work aimed to
highlight the research results on the morphological and morphometric characteristics of
Rhinogobius brunneus collected in the Chirchik and Ahangaron Rivers and in the Tuzkon
part of the Aydar-Arnasay lake system.

MATERIALS AND METHODS

Methodology:

Collection, sorting, fixation, and processing of fish specimens and morphometric
calculations were based on a measurement method proposed by Pravdin (1966). The mm was
used as the unit of length and the following measurements were investigated:

TL - total length of the fish body;

SL - standard length of fish, excluding the caudal fin,
c - head length;

0 - orbit length (eye diameter);

po - posterior part of eye;

hc - height of the head,;

i0 - interorbital region width (the forehead);
H - height of the body;

h - height of caudal fin axis;

IP - length of pectoral fin;

IV - length of pelvic fin.

Statistical data processing was carried out by the methods of Rokitsky (1967);
statistical processing of a material, the mean value (M), its error (m), standard deviation (o),
and coefficient of variation (Cv%) were calculated according to Lakin (1990). The
taxonomic status of the species is given by Mirzaev and Kuvatov (2020).

Materials:

Fish samples were collected from the middle and lower reaches of Ahangaron (n-14)
(40°56'13.40"N, 69°23'57.12"E) and Chirchik Rivers (n-13) (41°15'34.43"N, 69°22'8.93"E)
of the Syrdarya River basin, as well as, in the autumn (2021) from the Tuzkon part of the
Aydar-Arnasay lake system (n-11) (40°39'49.85"N, 67°35'29.72"E) (Fig. 1). Fish specimens
were fixed in 10% formalin solution in the field and 4% formalin solution in the laboratory.

Morphological examinations were performed on individuals in terms of body size of
Rhinogobius brunneus, the smallest specimen was 32.5 mm and the largest was 41.5 mm in
Lake Tuzkon, the smallest was 29.6 mm and the largest was 40.6 mm in the Ahangaron
River, the estimates were 28.4 mm and 40.5 mm in the Chirchik River, respectively. Data
were obtained without segregation between males and females.
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Fig. (1). Map view of the study areas where the samples were collected
Classification

According to the morphological characteristic of Rhinogobius brunneus, it was
observed that the body color was grayish-yellow in the specimens collected from the Rivers
Ahangaron and Chirchik, and darker in the specimens of Lake Tuzkon. There are 7 clearly
visible black spots on both lateral sides and dorsal part of the body. In some literatures, 6
(Berg, 1949) and 6-7 (Mirabdullaev et al., 2002) spots were mentioned. In the specimens,
the operculum reaches to the base of the pectoral fin. The head is stretched to the front of the
dorsal fin and the lower part to the base of the pectoral fin, with holes around the eyes (Berg,
1949; Mirabdullaev et al., 2002 and Mirabdullaev et al., 2011). The pelvic fin shapes to
form a circular adhesion organ. The rays of the pelvic fin form triple and quadruple
branching, unlike the rays of the other fins. Through the organ of adhesion, it clings to
underwater rocks and reeds and serves to maintain a suspended state.

RESULTS

Morphological and morphometric analyses were carried out on the materials and
calculation parameters were determined. According to the analysis, the measurement marks
were as follows. In terms of the number of rays on the fins: D (1) 6, D (2) 1 9 on the dorsal
fin, A 1 9 on the anal fin (the last two rays of the dorsal fin and anal fins were considered
separately), P 16-18 on the pectoral fin, C 14-17 on the caudal fin (only branched rays), V 5 +
5 in the pelvic fin, the number of scales in the lateral line was 29-30.

The appearance of male specimens (length TL = 34 mm, SL = 29 mm) and female
specimens (TL = 42 mm, SL = 36 mm) is shown in Fig. (2). The rays on the first dorsal fin of
Rhinogobius brunneus is not branched (rigid) and consists of 6 rays. The second dorsal fin
consists of 1 unbranched, 9 branched (soft) rays, as shown in Fig. (3).

A female Rhinogobius brunneus specimen with length TL = 42 mm and SL = 36 mm
had a pectoral fin length of 8 mm and 17 rays. The length of the pectoral fin reaches the last
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part of the base of the first dorsal fin and passes slightly beyond it. The appearance and
radiance of the pectoral fins are shown in Fig. (4).

Fig. (2). General view of male (a) and female (b) Rhinogobius brunneus collected from the middle reaches of
the Chirchik River in February 2021. Specimens were stored in a 4% formalin solution. TL: a = 34 mm,
b =42 mm. Photo by A. Quvatov

Fig. (3). The first (a) and second (b) dorsal fins of the female Rhinc‘)gobius brunneus collected from the middle
reaches of the Chirchik River in February 2021. Specimens were stored in a 4% formalin solution.
Photos by A. Quvatov and S. Namozov
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Fig. (4). The pectoral fin of the female Rhinogobius brunneus collected from the middle reaches of the Chirchik
River in February 2021. Specimens were stored in 4% formalin solution. TL = 42 mm. Photos by

A. Quvatov and S. Namozov

The caudal fin of Rhinogobius brunneus is circular, with well-defined orderly spots.
There were branched and unbranched rays, and calculations were made on the branched rays.
According to this, a female specimen with a length of TL = 42 mm and a length of SL = 36
mm had 16 rays. The view of the caudal fin is shown in Fig. (5).

-~

Fig. (5). The caudal fin of the female Rhinogobius brunneus collected from the middle reaches of the
Chirchik River in February 2021. Specimens were stored in a 4% formalin solution. TL = 42
mm. Photos by A. Quvatov and S. Namozov
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The pelvic fin of the Rhinogobius brunneus has become a circular adhesion organ.
During the research, individuals of Rhinogobius brunneus (June 2021) were observed
clinging to the body of a reed plant growing not far from the shore of Lake Tuzkon (0.5 km).
There are 10 (5 + 5) branched rays in the pelvic fin, and unlike other branched rays, rays with
a single base have been found to form 4-5 times branching up to its third part. The view of
the circular pelvic fin is shown in Fig. (6).

Fig. (6). The circular pelvic fin of Rhinogobius brunneus collected in June 2021 from the shoreline of Lake
Tuzkon. Specimens were stored in a 4% formalin solution. SL = 32 mm. Photo by A. Quvatov

When taken as a percentage of body length, plastic features of Rhinogobius brunneus
were high variability in the interorbital region (io) 25.63% and diameter of eye (0) 21.31%;
average variability in the height of the axis of the caudal fin (h) 11.84%; low variability in
head length (c) 7.24%, posterior part of the head (po) 7.35%, head height (hc) 6.06%,
maximum body height (H) 8.42%, length of pectoral fin (IP) 9.91%, the length of pelvic fin
(1V) is 7.43%.

When taken as a percentage of head length, the indicators of plastic features were high
variability in the interorbital region (io/c) 27.79 %; average variability in diameter of eye (0)
18.80%; low variability in the posterior part of the head (po) 7.52%, head height (hc) 6.74%.
The high variability is mainly reflected in the structure of the width of the interorbital region.
Indicators of plastic features are given in Table (1).
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Table (1): Indicators of plastic features of Rhinogobius brunneus species in Chirchik River

(n=11)
Features Min-Max M=+m o Cv, %
SL (mm) 26-40 31.55+1.29 4.27 13.55
- c 29-35.7 32.14+0.70 2.33 7.24
2 0 6.5-11.5 8.44+0.54 1.80 21.31
e, Po 14.7-18.2 16.17+0.36 1.19 7.35
8 Hc 16.1-19.2 17.63+0.32 1.07 6.06
& lo 3.2-6.9 5.14+0.40 1.32 25.63
= H 15.2-20 17.880.45 1.51 8.42
a h 8.8-12.9 10.70+0.38 1.27 11.84
;E P 19.4-27.6 24.25+0.72 2.40 9.91
=~ \Y; 16.7-21.4 18.86+0.42 1.40 7.43
L O 20-33.3 26.21+1.49 4.93 18.80
<& po 44.4-55.6 50.41+1.14 3.79 7.52
=9 hc 50.1-60.2 55.02+1.12 3.71 6.74
° lo 10.2-22.2 16.10+1.35 4.47 27.79

M: average; m: mean error; o: average quadratic constraint; Cv: coefficient of variation.

SL: standard length; c: head length; o: orbit length (eye diameter); po: posterior part of eye; hc:
height of head; lo: width of interorbital region (the forehead); H: maximal height of body; h: height
of axis of caudal fin; IP: length of pectoral fin; IV: length of pelvic fin.

DISCUSSION

Numerous scientific studies have been conducted on the biology, ecology, and gender
differences of Rhinogobius brunneus. Data on the dynamics of movement of Rhinogobius
brunneus at different speeds of water flow and their reaction to the mechanical effects of
water have been reported (Daisuke & Kohda, 2004). Sexual dimorphism is particularly
pronounced in male and female individuals of Rhinogobius species (Song et al., 2005). A
number of studies have been conducted on their distribution in different water bodies of the
country. In particular, the occurrence of the species in the species composition of the
ichthyofauna of the Aydar-Arnasay lakes system has been noted (Mirzaev & Kuvatov,
2018). Scientific research has been conducted on their distribution and occurrence in the
Ahangaron River (Atamuratova, 2021).

CONCLUSION

Indicators of morphological features of Rhinogobius brunneus in Chirchik and
Ahangaron Rivers and in Tuzkon lake (Syrdarya River basin) were obtained. Color
descriptions of the fins were given. It was observed that the body color of species in Tuzkon
Lake was darker (light-dark) than the specimens in the Rivers. It was assumed that such a
change in body color was due to the mechanical and chemical effects of the lake water.
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The coefficient of variation in plastic features can fluctuate from 6.06% to 27.79%
(average 13.55%). In terms of overall proportions, the width of the interorbital region (io)
was 25.63% and orbit diameter (0) was 21.31%, resulting in high variability. Indicators of
plastic features were given without age and gender distinction.

ACKNOWLEDGEMENTS

The authors express their gratitude to the researchers of the Laboratory of Ichthyology
and Hydrobiology of the Institute of Zoology in the collection of ichthyological sources, as
well as S.M. Namazov for helping with the photographic sources.

CONTRIBUTION OF AUTHORS IN THE ARTICLE

Materials collection and fixation works were done by A. Quvatov, M. Atamuratova and
N. Azizov, cameral processing, calculation, article formation by A. Quvatov, funding was provided by
all authors.

CONFLICT OF INTEREST

There were no conflicts between the authors on the collection, sorting, cameral
processing, and distribution of the materials.
ORCID:
Quvatov Asgar https://orcid.org/0000-0002-5325-3867
Atamuratova Mukhayyo https://orcid.org/0000-0001-9084-2110
Azizov Nabi https://orcid.org/0000-0001-7352-1374

REFERENCES

Atamuratova, M.Sh. (2021). Ichthyofauna of the basins of the Ahangaron River. Author's
abstract of the dissertation for the degree of Doctor of Philosophy (Ph.D.) in biological
sciences. 20pp.

Berg, L.S. (1949). Freshwater fishes of the USSR and neighboring countries. Part-3. pp. 930-
1381.

Daisuke, T. and Kohda, M. (2004). Courtship in fast water currents by a male stream goby
(Rhinogobius brunneus) communicates the parental quality honestly. Behavioral Ecology
and Sociobiology, 55(5): 431-438. DOI: 10.1007/s00265-003-0693-1.

Lakin, G.F. (1990). Biometrics. Textbook for biological specialists’ universities. 4" ed.
352pp.


https://orcid.org/0000-0002-5325-3867
https://orcid.org/0000-0001-9084-2110
https://orcid.org/0000-0001-7352-1374

1401 Quvatov A.Q. etal., 2022

Mirabdullaev, 1.M.; Mirzaev, U.T. and Khegai, V.N. (2002). Key to the fish of Uzbekistan.
Second edition, corrected and supplemented. 101pp.

Mirabdullaev, 1.M.; Mirzaev, U.T.; Kuzmetov, A.R. and Kimsanov Z.0. (2011). Key of
fish identifier in Uzbekistan and neighboring regions. Study guide. 108pp.

Mirzaev, U.T. and Kuvatov, A.K. (2018). The current state of ichthyofauna of the Aydar-
Arnasay lakes complex in Uzbekistan. The Way of Science. International scientific
journal, 8(54):. 23-25. ISSN 2311-2158.

Mirzaev, U.T. and Kuvatov, A.K. (2020). Annotated list of fish of the Chirchik River.
Zoological science of Uzbekistan: modern problems and development prospects:
Materials of the republican scientific-practical conference. Tashkent, pp. 184-188.

Nguyen, T.D.P.; Nguyen, V.T.; Do, V.T.; Nguyen, T.T. and Nguyen, H.D. (2011).
Freshwater ecosystem services and biodiversity values of Phu Yen District, Son La. Viet
Nam, pp. 1-49.

Pravdin, I.F. (1966). Guide to the study of fish. 4" ed. Food industry. P. 376.

Reshetnikov, Y.S.; Bogutskaya, N.G.; Vasileva, E.D.; Dorofeeva, E.A.; Naseka, A.M.;
Popova, O.A.; Savvaitova, K.A.; Sideleva, V.G. and Sokolov L.l. (1997). An
annotated cheklist of the freshwater fishes of Russia. Journal of Ichthyology, 37(6): 723-
771.

Rokitsky, P.F. (1967). Biological statistics. Higher School. P. 328.

Sal’nikov, V.B. (1998). Anthropogenic migration of fish in Turkmenistan. Journal of
Ichthyology, 38(8): 591-602.

Song, H.B.; Beak, H.M. and Son, Y.M. (2005). Sexual and Males Dimorphism of
Rhinogobius brunneus (Pisces: Gobiidae). The Korean Journal of Ecology, 28(5): 295-
303. DOI: 10.5141/JEFB.2005.28.5.295.

Vasileva, E.D. (2007). Gobies of the Genus Rhinogobius (Gobiidae) from Primor’e and
Water Bodies of Central Asia and Kazakhstan: 1. Morphological Characteristic and
Taxonomic Status. Journal of Ichthyology, 47(9): 691-700.

DOI: 10.1134/S0032945207090020.



