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ABSTRACT: In the southern part of Uzbekistan, the abundance of mountains, rivers and
vegetation cover, as well as the heat of the climate allowed the widespread distribution
of terrestrial molluscs. Research on molluscs was carried out in this area, that is, in the
Boysuntau Ridge in the south of Uzbekistan, during the years 2017-2021. During the study
of the collected materials, it was discovered for the first time that a terrestrial snail spe-
cies, Hesseola bactriana (Hutton, 1849), for the fauna of Uzbekistan. The conchological
variability of H. bactriana found in Uzbekistan was studied. The results showed that high
variability was noted in shell color, the peripheral band and the palata lip. In our opinion,
Uzbekistan population of this species may have originated through natural dispersal from
the territory of Afghanistan.
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PE3IOME: B roxHO# gacTi Y30eknuctana oOumme rop, pek U pacTUTEIHFHOTO TIOKPOBA, a
TaKKe KAPKUH KIMMAT CII0COOCTBOBAIIHU IIMPOKOMY PACIPOCTPAHEHU IO HA3EMHBIX MOJLITIO-
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cKoB. Mcciie1oBaHMs MOJUTIOCKOB MPOBO/IMITHCE B 3TOM paiioHe, To ecTh B XpedTe bolicyHray
Ha tore Y30ekucrana, B Tedenue 2017-2021 rr. [Ipu usydeHun coOpaHHOTO Marepuaia
BIIEpBBIC /TS payHBI Y30eKkrucTaHa 00HapyKeH BHI Ha3eMHOU ynutku Hesseola bactriana
(Hutton, 1849). N3y4ena xoHXONMOTHYEeCKast U3MEHIUBOCTH H. bactriana, oOHapyeHHOU
B Y30ekucrane. Pe3ynbrarsl 1okasanu, 4To BbICOKAsh N3MEHUYMBOCTD ObllIa OTMEUEHA MO
[[BETY PAKOBUHBI, IIepUeprUIeCcKOll IEpeMbIUKH U NanatanbHbie ryobl. [To HameMmy MHe-
HUIO, y30eKCKasl MOMYJISIIMS ATOTO BUJIa MOTJIa BOBHUKHYTH B PE3YJIbTaTe €CTECTBEHHOTO
paccenenus ¢ Tepputopun Adranucrana.
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Introduction

The first information about the malacofauna
of Uzbekistan was recorded in the works of
Martens (1870, 1871), and it was shown that 3
taxa of land molluscs are distributed around Sa-
markand. Further information on the systematics
of molluscs in Uzbekistan is given in the works
of Likharev & Rammelmeyer (1952), Schileyko
(1978, 1984), Daminova (2002), Pazilov & Azi-
mov (2003), Izzatullayev (2018,2019), Umarov
& Pazilov (2022), Solijonov & Umarov (2022),
Abdulazizova et al. (2023).

According toresults of the terrestrial mollusc
survey of Uzbekistan started during the 90s,
more than 170 terrestrial molluscs have been
recorded (Pazilov, Azimov, 2003). It should be
noted that the studies have an uneven nature in
terms of regions, and the main malacological
studies covered the eastern and central regions
of Uzbekistan (Likharev, Rammelmeyer, 1952;
Pazilov, Azimov, 2003; Sysoev, Schileyko,
2009). Information on the malacofauna of the
northwestern and southern regions is very scarce,
and the existing ones are fragmentary (Dami-
nova, 2002; Abdulazizova, 2019; Solijonov et
al., 2023).

Expeditions were organized by A. Pazilov,
Sh. Abdulazizova and Z. Soatova in 2017-2021
in order to study the malacofauna of the southern
regions of Uzbekistan, and materials related to
terrestrial molluscs were collected. According to
the analysis of collected materials, 2 camaenid
genera (Kugitangia Schileyko, Pazilov et Abdu-
lazizova, 2017; Neofruticola Schileyko, Pazilov
etAbdulazizova, 2020) and 2 species (Kugitangia
hatagica Schileyko, Pazilov et Abdulazizova,
2017; Neofruticola donum Schileyko, Pazilov

et Abdulazizova, 2020) new to science were
recorded by Schileyko et al. (2017, 2020).

Among the collected material, presence of a
new record for the fauna of Uzbekistan was rec-
ognized. Conchology and reproductive anatomy
ofthisnewly recorded taxon are described in this
paper with notes on conchological variability
among different populations.

Materials and methods

Material collection was carried out according to
the method of Schileyko (1978) and the material was
picked by hand with tweezers, mainly in wet weather
in the morning. This is because most molluscs are
active in the morning and can be easily found. The
collected materials were placed in separate labeled
boxes. The label shows the name of the place where
the material was collected, the biotope, and by whom
and when it was collected.

Fixation was performed according to the methods
of Bratchik (1976) and Schileyko (1978, 1984). Live
terrestrial molluscs are keptin vials (50-500 ml) filled
with water and tightly closed for 20-30 hours. During
this time, the mollusc dies in the water. In this case,
the water used must first be boiled and then cooled
to room temperature. Dead molluscs drowned in
water are stored in 40% ethyl alcohol for 4-7 days.
It is then stored at 80% for 1-2 weeks, after which
it is transferred to 75% for permanent storage. The
soft body of well-processed molluscs can be easily
separated from the shell and studied anatomically.

Anatomical research of molluscs was performed
based on the methods of Schileyko & Rymzhanov
(2013). MBS-9 stereomicroscope is used for anatomic
study of molluscs. To dissect the molluscs, the genital
opening below the right eye tentacles is first found,
cut short transversely, and the underside of the body
down to the mantle folds is dissected with sharp surgi-
cal scissors or a sharpened needle. The reproductive
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Fig. 1. Hesseola bactriana; Uzbekistan: Gummatak Village. Photo by A.P. Pazilov.
Puc. 1. Hesseola bactriana; Y36exkuctan: ceno ['ymmarak. @oto A.I1. [1asunosa.

organ is completely removed from the inside of the
body and its structure is studied.

All statistical data on the variability of conchologi-
cal and anatomical characters were analyzed according
to the method of Lakin (1980).

In the statistical analysis of morphometric in-
dicators, the arithmetic average index (M), average
statistical error (m), coefficient of variation (CV) of
each character was calculated.

Morphometric parameters were measured and
standard shell indices were calculated (Snegin, Ad-
amova, 2016): shell width [SW], shell large width
[SLW], shell small width [SSW], shell height [SH],
spire height [SpH], aperture height [AH], aperture
width [AW]; shell volume was calculated (V = SW?
x SH/2); aperture area was calculated (S = 3,145 x
AH x AW/4); Indexes were determined (SW/SH, AH/
AW, SpH/SH, V/S).

Results and discussion

As a result of the conducted research, Hesseola
bactrianawasrecorded for the firsttime in Uzbekistan.
Below is its systematic place.

Systematical part

Class Gastropoda Cuvier, 1797
Subclass Pulmonata Cuvier, 1817
Order Geophila Férussac, 1812
Suborder Helicoidei Schileyko, 1979
Superfamily Helicoidea Rafinesque, 1815
Family Hygromiidae Tryon, 1866
Subfamily Hesseolinae Schileyko, 1990
Genus Hesseola Lindholm, 1927
Hesseola bactriana (Hutton, 1849)
Figs 1-4.

Reeve, 1854: 195, fig. 1376 (Helix bactriana); Gude,
1914: 209-210 (Cathaica bactriana); Jaeckel, 1956:
350-351, figs 9, 10, Likharev, Starobogatov, 1967: 191,
Solem, 1979: figs 28d—f, 32 (Euomphalia bactriana); Schi-

leyko, 1978: 265, figs 335, 336, PL. XV, fig. 142 (Hesseola
transcaspia); Sysoev, Schileyko, 2009: 222, fig. 141: E, F.

The research material was collected from the
south of Uzbekistan (123 individuals, of which 40 are
alive, the remaining 83 are dry shells). These materi-
als were collected on 17.04.2017 in the vicinity of
the village of Gummatak in the south-eastern part of
the Boysuntou Ridge (38°2022.2"N 67°21'49.6"E);
9.05.2018 among grass near the water in Jurgati pass
(38°26'02.7"N 67°24'42.7"E); 15.04. 2020 in the vil-
lage of Yukori Machay (38°20'21.7"N 67°05'11.3"E)
in the north-western part of the Boysuntou Ridge and
among the bushes in the open ground, and in the vil-
lage of Pastki Machay (38°19'05.4"N 67°02'58.7"E)
collected from various herbaceous plants (Fig. 1). In
addition, material provided by .V. Muratov at the
Zoological Museum of the Moscow State University
(Russia) with collection numbers Lc-20777-20795,
21888, 21889, 21897-21899, 22697, 22756, 22758,
22763, 22767, 25506, 25509 was used to study the
processes of variation in the Hesseola bactriana.

To our knowledge, no research has reported Hes-
seola bactriana from Uzbekistan so far (Likharev,
Rammelmeyer, 1952; Schileyko, 1978; Pazilov, Azi-
mov, 2003; Schikov, 2017). The results of this study
hence provide the first evidence of the occurrence of
this species in Uzbekistan.

CONCHOLOGICALREMARKS. Thestructure
of the shell corresponds to the literature (Schileyko,
1978; Solem, 1979), but has a variable character. Shell
is + spherical, spire dome-shaped, its height almost
equal to the height of the shell aperture. Shell whorls
are4.5-5.5, slightly convex, separated from each other
by a shallow suture. The edges of the last whorl are
rounded, 1.5 times wider than the preceding whorl,
and suddenly bent at the aperture. The color of the
shell is horn-red, with a pale white band on the edge.
Shell sculpture is made up of thick growth lines and
shorthairs. The aperture of the shell is slightly curved,
rounded, margins are reflected, columellar margin is
slightly covering the cylindrical umbilicus marginally.
Alittle inside the apertural margins, a white, thickened
internal lip is present. Morphometric measurements
of H. bactriana are presented in Table 1.
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Table 1. Morphometric parameters of Hesseola bactriana (dimensions in mm / mm?/ mm?).
Tabnuua 1. Mopdomerpuueckue napamerpsl Hesseola bactriana (pazmepsl B MM/MM*/MM?).
Site” | SW SH SpH AH AW SH/SW AH/AW SpH/SH A% S VIS
I 7.2 126 34 6.04 6.8 1.75 0.89 0.27 326.59 32.24 10.13
+0.06 +0.05 =+0.04 +0.03 =+0.04 =+0.002 +0.003 +0.0003 +6.07 +0.32 =+0.17
I 7.4 129 35 6.12 7 1.74 0.87 0.27 3532 33,63 105
+0.06 +0.08 =+0.05 +0.04 =+0.05 =+0.004 +0.003 +0.003 +£8.75 +0.48 =+0.21
i 7.9 13 3.6 6.6 7.1 1.65 0.93 0.28 405.67 36.79 11.03
+0.08 +0.09 =+0.05 +0.04 =+0.05 =+0.004 +0.004 =+0.002 +12.1 +0.74 =+0.29
v 8.2 13.3 3.9 6.8 7.2 1.62 0.94 0.29 447.15 38.43 11.63
+0.05 +0.05 +0.04 =+0.03 =+0.04 =+0.003 +0.003  +0.002 +15.88 +0.05 =0.11

I — Yukori Machay Village; II — Pastki Machay Village; IIl — Gummatak Village; IV — Jurgati Pass.

Fig. 2. Hesseola bactriana. A — reproductive tract; B — penis opened.
AG — albumen gland; BC — bursa copulatrix; EP — epiphallus; FL — flagellum; HD — hermaphroditic duct; MG —
mucus glands; P— penis; PRM — penial retractor muscle; SP— spermathecae; SO — spermoviduct; VD — vas deferens;

V — vagina; VA — vaginal appendages.

Puc. 2. Hesseola bactriana. A — penponyKTUBHBIN TpakT; B — mieHuc.

AI' — OenkoBas sxene3a; BC — xonynsatuBHas cymka; EP — snudann; FL — xryruk; HD — repmadponuthbiit
npotok; MG — cnusuctsie xene3sl; P — nennc; PRM — nennanbHas mblima-perpaktop; SP — crnepmarekn; SO —
cnepmostitieniposon; VD — cemsnpoBon; V — Biaranuiie; VA — npuaaTky BIarajiuiia.

REPRODUCTIVE ORGANS. Spermoviduct
and the distal part of the ovary are slightly curved.
Mucous gland is 2x2 and is located at the base of
the spindle-shaped vaginal protuberance. The penis
is developed in various degrees, very short (in this
case, a long and thin penial retractor attached near the
cloaca) or normal (in this case, the penial retractor is
located near the middle of the penis).

Flagellum is 2.5 times shorter than epiphallus.
The well developed seminal vesicle, having a sac-like

structure and its length reaching the upper part of the
spermatoviduct (Fig. 2).

DISTRIBUTION. In Uzbekistan (Map): South-
eastern part of Boysuntou Ridge, around Gummatak
Village, Jurgati Pass, the North-western part of Boy-
suntou Ridge, Pastki Machay, around Yukori Machay
Village (Fig. 3). Outside Uzbekistan, itis distributed in
central and western Kopet Dagh area and Afghanistan
(Solem, 1979; Sysoev, Schileyko, 2009).
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522203
TJurgati pass

Fig. 3. The biotope of Hesseola bactriana (Hutton, 1849). Uzbekistan, Surkhandarya region Near the village

of Yukori Machay. Photo by Z.A. Soatova.

Puc. 3. buoron Hesseola bactriana (Hutton, 1849). Y306exucran, CypxanaapbUHCKas 001acTh BO3JE cela

Oxopu Mauaii. ®oto 3.A. CoaToBoii.

Due to similarity of our specimens to the figured
specimen (Fig. 4) in Solem (1979), from Kandahar
area, as well as the collected material from the area
inspected by us in 2020, it is concluded that our
material reflects a range extension from Afghanistan.

CONCHOLOGICAL VARIATION. The vari-
ability of conchological characteristics is reflected in
the color of the shell, the structure of the shell aperture,
and the morphometric dimensions.

Inthe vicinity of Gummatak village, the shell color
oftherepresentatives living among the grassy plantsis
horn-red. In the specimens of the Jurgati Pass, found
amongst the grass near the water, the shell color is
reddish. The shell color of the representatives found

among the bushes in the open lands around the village
of Yukori Machay is pale yellow.

The development of the peripheral band and
palatal lip also reflects the process of adaptation to
the environment. For example, the white peripheral
band and palatal lip are well developed in the snails
living among the bushes in the open lands around
the village of Yukori Machay, while they are hardly
noticeable in the representatives living among the
grassy plants around the village of Gummatak. In the
Jurgati Pass, among the grasses near the water’s edge,
the peripheral white band and the palatal lip are not
developed at all. We believe that the different degrees
of development of the peripheral band depend on the



492

A.P. Pazilov et al.

Fig. 4. Hesseola bactriana (=transcaspia) (Hutton, 1849), SH 13.2 mm; Kandahar, Afghanistan (after Solem,

1979).

Puc. 4. Hesseola bactriana (=transcaspia) (Hutton, 1849), SH 13,2 mm; Kannarap, A¢ranncran (mmo Solem,

1979).

Table 2. Variability of morphological characters of Hesseola bactriana in different populations

(dimensions in mm).

Tabmuma 2. M3MeHunBocTs MOpdoIornueckux npusHakoB Hesseola bactriana B pa3HBIX TOYISIIAAX

(pa3mepsl B MM).

No. Population SH SLW SSW AH
. . 615405 11,0905 105807 | 664+04
1. | Yukori Machay Village | v/, 5 g5 CV % 2.04 CV%3.13 | cve3.ia
. . 634405 1205405 10.95+ 0.7 6.8=0.4
2. | Pastki Machay Village |~y o5 ¢5 CV % 2.24 CV%294 | cve327
3 | Gummatak Villase 716+05 1255+ 0.1 1115205 | 6.05+02
: g CV % 2.84 CV %325 CV%183 | CV%1.23
i | sureati Pass 8.19+0.5 1315405 | 12.15+05 | 7.56+0.1
: & CV%542 | CV%1.62 | cV%1.93 | cv%1.16

degree of control of light and temperature. That is,
the whitish peripheral band is well developed in mol-
luscs living in open areas on the southern slopes with
a lot of sunlight, and on the contrary, it is almost not
developed on the northernslopes. Likewise, due to cor-
relation with the drier and higher habitats, the degree
of development in the palatal lip can be considered
as an adaptation of molluscs to drought conditions as
the lip can reduce the intensity of evaporation from
the body of the mollusk.

In H. bactriana, compared to the qualitative vari-
ability of the conchological characters, it was found
that there is a significant variability in the morpho-
metric dimensions (Tab. 2).

From the data in this table it is clear that the most
stable of the studied characters are: the height of the
large and small diameters, as well as the height of the
aperture, having a CV of less than 5%, and the most
variable is the height of the shell. The high stability of
relative characteristics indicates the proportionality of
growth processes during ontogenesis and, obviously,
is an adaptive reaction that provides mollusks with an

optimal ratio of shell size and energy costs for move-
ment. Stable ratios of the diameter of the aperture
ensure, in addition, minimal loss of moisture due to
evaporation through the aperture, which is especially
important in conditions of episodic extreme droughts
characteristic of the arid landscapes of southern
Uzbekistan.

Conclusions

As a result of the malacological research
conducted in the understudied southern regions,
Hesseola bactriana was determined as a new
record for the fauna of Uzbekistan. The current
range of this species includes the Boysuntau
Ridge, and outside Uzbekistan, central and
western Kopet Dag and Afghanistan.

Qualitative variability of the conchological
features such as shell color, development of the
peripheral band and palatal lip, and morphometric
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dimensions. The variability of all the character-
istics of the shell in arid climates depends on the
place of residence and is one of the features of
adaptation of land molluscs to arid landscapes.
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