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DEUTEROPHYSA (COBITIDAE) *
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Subgenus Deuterophysa (=Triplophysa) only four species are included. Gray stone loach
N. dorsalis (Kessler, 1872) is the most widely distributed among them. Areas of spotted stone
loach N. strauchi (Kessler, 1874) and plane stone loach N. labiatus (Kessler, 1874) are overlap
and almost inside the area of gray stone loach. The fourth species — Severtzov’s stone loach M.
sewerzowi, G.Nikolsky, 1937 has very small area in the lower riches of the Ily River. In spite of
areas overlapping these species don’t have joint habitat. This occurs to preference of each species
to own type of water bodies. Gray stone loach prefers small swamps, ponds and streams between
it. Plane stone loach usually likes big and/or small rivers with turbulence and rapid flowing.
Spotted stone loach habitat in lakes, big and small ponds, river’s backwaters. Severtzov’s stone
loach was found in small rivers and creeks. But such preference is not absolute. So we find gray
stone loach in reservoir and in mountain river, spotted stone loach in small river in the semi-desert
and in rivers with rapid flowing and so on. It is obvious, that stone loaches are adapted according
to changes of water bodies with human activity and habitat in not usual biotopes.

For species identification usually several key-characters are used: ratio of height and
thickness of caudal peduncle, placement of nostrils, relative size of fins. More over, Severtzov’s
stone loach distinct by small body size; it become mature at 25 mm and the maximum body size is
only 45 mm. Also there are differences in many other morphological characteristics. But we don’t
detect any differences in counting (meristic) characteristics: number of gill rakers, number of soft-
branched rays in fins, number of vertebra. It seems number of vertebra is higher in plane stone
loach (Fig. 1). Some times different population within species differ from each other more than
different species.

We try to compare measured characteristics of species using the factorial analyses, the
method of principal components. In space of the First and the Second Principal Components gray
stone loach is distinct well from spotted and plane stone loach. In the space of the First and the
Third Principal Components plane stone loach is well distinct from spotted loach and from gray
stone loach. In the space of the Second and the Third Principal Components each of this three
widely distributed species has their own area with small overlapping others. This means, that each
of the species — gray
stone loach, spotted
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* _ This article was present as a poster on the 10™ European Congress of Ichthyology (ECI X) in Prague,
September 3-7, 2001.
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Fig. 2. Loach species (measurement characters and indices) in space of distinct habitat in different
Principal Components water bodies. This can mean

that phenotype of Severtzov’s
stone loach is more “primitive” and phenotypes of other stone loaches are more “specialized”. It
wonders, why the species with the most “primitive” phenotype has the smallest area. We think the area
of Severtzov’s stone loach is much wider, that it has been published. We have found this species in the
rivers where it is not listed before. May be other investigators have taken Severtzov’s loach as a
youngers of other species and don’t look on it closely and don’t listed it in their publications.

Comparing of 138 specimens of gray stone loach from 8 water bodies shows some differences
between populations from different rivers. Population from River Naryn differs by the smallest
pectroventral and ventroanal spaces. Population from River Bolshaya Almatinka differs by the shortest
fins (hD, 1V, IP, ICs, ICi, ICm), smallest length of the head (I/c), small ante-dorsal space (aD) and the
smallest height of caudal peduncle (#). As a result this population is well distinct from all other in
space of the First and the Second Principal Components. According to peculiarities of these
characteristics population from the River Bolshaya Almatinka can be described as a special subspecies
— N. dorsalis valerii. But we prefer to obtain more data and fulfill repeated measurements in order to
be sure, that these peculiarities don’t appear occasionally and are stable during generations. More over,
the spotted stone loach from the same location has shortened pelvic and pectoral fins.

129 specimens of plane stone loach from 7 rivers were compared. Population from the River
Kurty has smaller head and accordingly smaller ante-dorsal space than usual. Fishes from this river
also have smaller eye’s

! diameter. Fishes from the
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addition they have the smallest
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¢ Akkeshke has the smallest
thickness of the body among
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Fig. 3. Loach species (measurement characters) in space of Principal
Components
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phenotypes and no taxonomic
subdivision could be divided

N. dorsalis
N. strauchi
N. labiatus

N. severchovi

within the species of plane
stone loach. 2

Comparison of 12
populations of spotted stone !
loach (271 specimens) shows
a big diversity of this species.
So population from the River
Bolshaya Almatinka has the
shortest pectoral and pelvic
fins, and the population from
the River Lavar on the
contrary has the longest pelvic 3,5
fins. Fishes from the River
Bugaz have the highest ) ) o
caudal peduncle among all. Fig. 4. Loach species (measurement characters) in space of Principal Components
Population from the River Naryn is very special. These fishes have the longest barbells, the biggest
eye’s diameter, and short pelvic fins. More over, there are small spines in the skin. This is not usual for
spotted loach and for the whole subgenera Deuterophysa. But small scales and spines were found in
other loaches species — N. barbatulus, N. amudarjensis, N. malapterurus, N. cristus. We want to point
out that fishes from the River Bugaz (Irtysh basin) have been described as a valid subspecies M.
strauchi zaisanicus Meinschikov, 1937. But we don’t find many differences of these fishes from all
others. It seems this subspecies is an artificial one, described only on the base of distribution in the
Irtysh basin. Penetration of stone loaches to Irtysh basin has been found by us for gray stone loach too
(the River Shagan). We also don’t find any significant differences of this population from other
population of gray stone loach. So, it seems that habitat in the Irtysh basin is not enough for describing
a special subspecies within spotted loach. Unfortunately we don’t have a chance to analyze spotted
loaches from big lakes, which have been described as another subspecies N. strauchi ruzskyi,
Nekraschewitsch, 1948. Nowadays, after introduction of sander (Stizostedion lucioperca) and other fish
species, stone loaches become very rare in the lake Alakol and almost disappear in the Balkhash Lake.
We can suppose, that inhabit in a big lakes can influence to their phenotypes, but it is difficult to say
anything now. We have only six big specimens from the Lake Alakol and they have no differences with
fishes from the rivers. So, it seems to us, that two subspecies described previously don’t have enough
peculiarities to be a valid subspecies. On the other hand, population from the River Naryn is very
special and can be a new subspecies or even a new species. Repeated investigations of loaches from the

A

FACTOR 3

22,5 -1,5 -0,5

FACTOR 2

0,5 1,5 2,5 3,5

River Naryn confirm
2,5 . .
stability of founded ® From River Bolshaya Almatinka
peculiarities in generation. ® _From other water bodies . .
In the space of the First and 15} " - A -
the Second Principal T -
Components only fishes ' n" Ju=u .
from the River Naryn  05¢ . . 'I|-: T
distinct well from all £ " .
= [ L [] L] ™

others. So, a new 2 oy R
subspecies .o o" '.'-.';'. P .
N. strauchi jimbeyi can be - % ..' o " =T ¥ -
described. 15| . = L n " _' .

A few words about . o " .
some morphological
abnormalities founded in 237 2 0 05 03 s 2s
stone loaches. First of all it FACTORI

is “hump-nose” specimens. . . . o
p p Fig. 5. N. dorsalis (measurement characters) in space of Principal Components

125



Phenetic diversity and taxonomy of stone loaches subgenus Deuterophysa

LT

€9

$9

00T

IMOZIOMAS
Smelqe|
yonens
SITesIOp

eISu

LT

(U

001

91

TMOZIIMS
Smelqe|
Tyonens
SI[BSIOp

[eqiew

4!

0¢

IMOZIOMIS
smelqef
gonens
SITesIOP,

sLsn

9
S6

LE

0¢

€l
oy

08

Sl
00T

69

001

0¢
Sl

00T

001
001

88

¥9

IMOZIIMOS|
Smyelqef
onens
SITesIOP,

syods 31q

00T

L1

133

SL

00T

IMOZIOMOS
snyelqef
Tonexns
SITesIop,

sjods x1w

001

6

0T
14!

Sl

4!

08

00T

194

00T

IMOZIIMIS
smelqef
gonens
SITesIOP,

syods
[Tews

0¢

4!
L1

0¢

0¢

001
4!

(!

0s
194

001

14!

IMOZIIMOS|
smelqef
onens
SITesIOP,

SSO[I0]00

L1

zn3ely

91

ukIeN

Sl

A1

4

ze3ng

€l

ueyseq

4!

seueyeq

It

Jyojua ],

oI

Ay

6

any)

8

L

U RWY eYUnRW]Y|

eAe[e]\

eAeysjog]|

IeAe|

S

yzAg

14

MYSBPIY

€
"AJOSOI

uegeys

[4
[e[nq
-unzn

uegeys

Mitrofanov I. V.

(%) SOIPOQ I9)eM JUSISJIP UI YOBO] QUO)S JO SO10ads INOJ UIY)IM SUOTJELIEA JO[0D JO UONNQLISI(T *d[qRL

126



30

: No other differences were
. : ggﬁ ?ﬁ:iivvvgrteésggles found except shape of the
28 head. “Hump-nose”
specimens were found in
different water Dbodies
among different species. For
example, spotted stone
loach from rivers Malaya
Almatinka, Ayaguz, Chue;
gray stone loach from rivers
Shagan and Uzunbulak;
plane stone loach from the
River Kurty, thibet loach (M.
stoliczkai) from the River
5 40 60 80 100 120 140 160 180 200 Char,%/n. Usually ~ “harm-
Lenght of the body nose” specimens are rare
(single specimens). and only
once we found a lot — 26
specimens from the River Malaya Almatinka. Once a specimen with very thin barbells was found. These
abnormalities are described by Valery Mitrofanov in his monograph “Fishes of Kazakhstan” volume 4. In
the river Uzunbulak we found a lot of loaches with very short barbells. Sometimes barbells are reducing
to size of small knobs.

Lenght of the head (%)

Fig. 6. Ration of the head length in plane stone loach

During analyses several variation of coloration were detected. We describe it as follow:

1. Colorless. The main color is pale gray. Usually it is darker on the dorsal side. No spots are on
the dorsal side. Sometimes several spots or a strip can appear along lateral line. In this case spots and/or
strip are not dark, small, pausteries. There are only a few ones and distance between spots bigger than
their diameter. Usually spots almost absent. No small spots on the fins.

II. Small spots. The main color is yellowish gray, darker on the dorsal side. There are a lot of
small spots on the lateral and dorsal side without any grouping. Distance between spots is equal to their
diameter and is about the size of the eye. No stripes along the lateral line or on the dorsal side. The head
is covered by very small dark spots — points.

III. Mix spots. The main color is yellowish. On the dorsal and lateral sides there are very dark
spots. Spots are not big, distance between them is equal to their diameter. In the caudal and central part of
the body diameter of spots is about the size of eye’s diameter or a little bigger. On the head part of the
body spots become smaller and become only a dark points on the head. On the fins very small spots
grouping into the transversal stripes.

IV. Big spots. The main color is grayish yellow, the same as on the stomach side. On the dorsal
and lateral sides there are rounded brownish black spots. Big spots on the dorsal and caudal fins continue
the picture on the body. On the pectoral, and sometimes on the pelvic and anal fins too there are smaller
sports without grouping in the stripes. Size of the spots covered the body is usually much bigger than
eye’s diameter. Distance between spots is about the size of the spots. The head is covered by smaller
spots.

V. Tigris. The main color is yellowish gray. Spots are dark brown or black, very contrast. Size of
spots is three-five times bigger than size of the eye. Distance between spots is bigger than their diameter.
On the dorsal and sometimes on the lateral sides spots are grouping in the transversal stripes. At the
beginning and at the end of the base of dorsal fin there are black spots. On the dorsal, caudal and pectoral
fins and on the head there are big spots as on the body.

VI. Marble. The main color is gray. A lot of big and small spots cover dorsal and lateral sides.
Their color vary from dark gray to brown and almost black on the same fish. Distance between spots is
small, sometimes it is only a thin line and single spot is not distinct. Combination of big and small spots,
pale areas and light lines creates on the lateral side “marble texture”. On the dorsal, caudal and pectoral
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fins there are big dark spots. At the
beginning of dorsal fin is a black
spot. The head is dark and single
spots are not distinct.

’ L oEn" " as s ) VII Nigra. On the dorsal, anal,

n miy ° o .
Y R -t pectoral, and pelvic fins there are
g R gt ¥, m R small black spots grouping in the
) = -'?'-Il'_q-:.-_l.i;_'ff - stripes. On the caudal fin there are
T "'_-."'H‘"-l':lu'.‘ big rounded spots. The body is
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covered by big dark spots. Distance
between them is very small and
spots very often join each other
creating a view of uniform black
coloration. The ventral side is gray
without yellow color.

Similar color variation can be found
in figures of L. Berg (1949) and S.
Herzenstein (1888). The last author described some of such variation as a single species (N. kungessanus,
N. microphtalmus, N. intermedius, etc.). L. Berg join all variation in three species. N. dorsalis, N. strauchi,
and N. labiatus. But for the Issyk-Kul lake L. Berg described N. strauchi ulacholicus var. pedaschenkoi
with plane coloration (colorless in our classification) and for River Charyn N. labiatus var. herzensteini
with coloration as N. strauchi (big spots in our classification). The maximum diversity of color variations
were detected for gray stone loach from the River Shagan (5 variations), for plane stone loach from the
River Bakanas (4 variations) and River Kurty (5 variations), for spotted stone loach from the River
Bakanas (5 variations). Coloration doesn’t depend from sex and age of fishes. Distribution and frequency
of color variation in different population is shown in the table. For spotted loach 6 variations are founded
(“marble” variation isn’t found). For gray stone loach 6 color variations are found (“tigris” variation isn’t
found). For plane stone loach 6 color variations are found (“mix spots” isn’t found). For Severtzov’s stone
loach only 3 color variations are found. For each species there is a predominant variation. It is “big spots”
for spotted stone loach, “colorless” for plane stone loach, “mix spots” and “big spots” for gray stone loach
and “small spots” for Severtzov’s stone loach. Some of those color variations are predominant for other
loach species. For example “tigris” is the predominant for N. kessleri and N. tigris. We found significant
differences between color variations within each species from the same location. But at the moment we are
not sure these differences have any taxonomic sense. That is a question for future.

Fig. 7. Populations of N. strauchi in space of Principal Components

SUMMARY

Mumpoganog U. B. Takconomust rojbunos noapoaa Deuterophysa (Balitoridae)
Hnemumym 300102uu, Aimamei, Kasaxcmana

Brumn mccnenoBaHbl HECKOJIBKO COTEH 0COOEH YeThIpeX BUIOB TOJbIIOB noapoaa Deuterophysa . OGHapyXeHO ceMb
Bapuanuii okpacku. Colorless - OnmenHbIN cepbli 1BeT, mouTH Oe3 msiteH. Small spots - MeJKne TATHa MMOKPHIBAIOT
crniuHy W OOKa, IMaMeTp ISTEH NPHMEPHO PaBeH AWAMETpy IJla3a, PaCCTOSHHE MEXTY ISATHAMH HaMHOTO OoJbliee,
4yeM ux auamerp. Big spots - cnmHa M G0Ka MOKPHITH OONBINMMH IISITHAMH, AMAMETpP IATEH HAMHOIO OOJbILE, YeM
JMAMETp TIa3a, PacCTOSHUE MEXIY MATHAMU PaBHO MX AuaMeTpy. Mixed spots - criHa B GOKa MOKPBITH OOJIBLINMH
ISTHAMH, HO B TIepefHEH YacTH Tena MATHA MHOTO MEHbLIE, W HMX JAWAMeTp paBeH Iuamerpy Inasa. Tigris -
HOIEepPEYHbIe MOJIOCH! TIOKPBIBAIOT CIIMHY, 0COOCHHO B 33JHEH YacTH U NMPOJOIDKAIOTCsA Ha 6oka. Mexay mojocamMu Ha
O0oKkax ecTb HEOOJBIIOE KOJMYECTBO IATEH CpeaHel BenuumHBl. Marble - MHOTO MATEH, MOJOC M JMHUH TyCTO
HOKPBIBAIOT CIMHY M 0OKa, co3/laBas MpaMOpHBIH pUCYHOK. PaccTosiHue Mexay MSTHAaMM HaMHOTO MEHbIIEE YeM
JMaMeTp ria3a Wik auamerp nsteH. Nigra - OoJbpline TeMHbIe TATHAa (HaKTUYeCKH O0BEUHSIOTCS JPYT C APYTOM M
CO3JIAI0T TOYTH YEPHYIO0 OKpacKy CIuHBI M OOkoB. Bce Bapmamum OKpacku OOHapyXeHbl Y TpeX IIHPOKO
pacnpoctpaHeHHBIX BUAOB (N. strauchi, N. dorsalis, N. labiatus). Jlo mATH pa3nu4yHBIX BapHaIlUil OKPACKU OBLTH
HalJIeHbl B OJIHOM peke. VIMeroTes 3HaUnMBble pa3iIinyisi MeXKAy pplOaMu ¢ pa3InuHBIM TUIIOM OKPAcKH U3 OJHOW peKH
10 psiIy MOP(OJIOTUIECKUX MPU3HAKOB.
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