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Abstract. The study of intrapopulation variability in wing pattern and morphometric parameters in several
populations of Hyponephele maureri (Staudinger, 1886) (Lepidoptera: Nymphalidae: Satyrinae) revealed that
the patterns of significant differences in wing shape and coloration among individuals are similar for all studied
populations. The observed uniformity in variations indicates the absence of differences necessary for
distinguishing subspecies. Therefore, based on the established intrapopulation variability and the absence of
diagnostic differences, the previously described subspecies H. maureri subnephele (Stshetkin, 1963) should
be considered a junior subjective synonym of the species in question, i.e., H. maureri = H. maureri subnephele.
This taxonomic revision emphasizes the importance of considering intrapopulation phenotypic variability
when distinguishing subspecific taxa in Lepidoptera.
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AHHoTamus. B pe3ynprare npoBeIEHHOTO MCCIEIOBAHHUS BHYTPUIIONYJISIIMOHHON M3MEHUMBOCTH PUCYHKA
KpPBUTHEB M MOP(POMETPHUIECKUX IMapaMeTPOB Y HECKOIBKUX MOMYJIINN 0abouek Buma Hyponephele maureri
(Staudinger, 1886) (Lepidoptera: Nymphalidae: Satyrinae) BBISIBICHO, YTO 3aKOHOMEPHOCTH MPOSIBICHUS
3HAYUTEIBHBIX pa3iuuuii B (QopMe KPBUILEB M OKpPAacKe y OCOOCH OJMHAKOBHI JUIS BCEX H3YYCHHBIX
nonynsaiuid. Habnromaemoe emuHOOOpasue B BapHallUsIX CBUACTENLCTBYET 00 OTCYTCTBHH pPa3liUyui,
HEOOXOJMUMBIX  JUIsi  BbijeleHus moaBuaoB. ClefoBaTenbHO, Ha  OCHOBAaHWU  YCTaHOBJICHHOUN
BHYTPUIIOMYJIAIIMOHHON W3MEHUYMBOCTH W OTCYTCTBUS JHArHOCTUYECKHUX PA3JIMYMiA, PaHEE OIMUCAHHBIN
nonBun H. maureri subnephele (Stshetkin, 1963) nomken paccMaTpuBaThCs Kak MIIAIIINN CyOBEKTUBHBIN
CHHOHUM, TO ecTb H. maureri = H. maureri subnephele. 9TOT TaKCOHOMHYECKHH MTEPECMOTP TOTICPKUBACT
Ba>XHOCTH yqéTa BHyTpI/IHOHyJ'ISII_[I/IOHHOI\/'I q)eHOTHHH‘IeCKOﬁ HN3MCHYMBOCTHU NIPH pa3rpaHUYCHUU MOABHUIOBBIX
TaKCOHOB Y€y CKPBLIBIX.

KuaroueBbie cioBa: Lepidoptera, Nymphalidae, mopdomnornueckue OCOOCHHOCTH, CHUCTEMaTHYECKOE
nosoxxenue, TamKuKucTan

Jasi ourupoBanusi: [laBnatoB A.M., Kagamo A.C., EcpTaKOB X.M., Pacymoma C.II. 2026.
BrayTpunonyiasamuonHas W3MEHYMBOCTh PHUCYHKAa KpBUIbeB y Hyponephele maureri (Staudinger, 1886)
(Lepidoptera: Nymphalidae: Satyrinae) u e€ TakcoHomuyeckoe 3HadeHue. [loregou scypran buonoza, 8(2):
322-335. DOI: 10.52575/2712-9047-2026-8-2-322-335 EDN: BRSOLQ

Introduction

The genus Hyponephele Muschamp, 1915, includes about 40 species found exclusively in the
Palearctic Region, from North Africa and Portugal to Far Eastern Russia and China, most found in
Central Asia, which is the center of the species diversity, [Samodurov et al., 1995; Eckweiler, Bozano,
2011] or these species are endemic to this region’s mountains [Dubatolov et al., 1994]. About 20 species
of this genus are found in Tajikistan, of which five are endemic to Tajikistan [Korb, Bolshakov, 2016].

Representatives of the genus Hyponephele are characterized by pronounced morphological
variability, which covers a wide range of features. This variability manifests both in the parameters
and coloration of the wings, as well as in the details of the genital structure. It is important to note
that most significant variations become apparent only when studying extensive series of materials
collected from different populations. Research on the morphological variability of representatives of
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this genus inhabiting the territory of Russia and a number of other states of the former USSR has been
presented in a number of fundamental works [Samodurov et al., 1995, 1996, 1997, 1999, 2000, 2001].
In addition, there are molecular genetic studies [Lukhtanov, Pazhenkova, 2021]. These publications
provide detailed information about these morphological fluctuations and have served as the basis for
the description of several new taxa. These studies are of utmost importance for further in-depth re-
search on the intrapopulation variability of Hyponephele butterflies, particularly for understanding
the mechanisms of speciation and adaptation within this taxonomic group.

The taxon Hyponephele maureri (Staudinger, 1887) was described by Staudinger in 1887 as
variations (Epinephele haberhaueri var. maureri Staudinger, 1887) from the Alai range of Kyrgyz-
stan, the type locality “Siidliche Alaj” [Staudinger, 1887]. Seitz, 1909 places this species in the
Hyponephele kirghisa group (Epinephele kirghisa maureri). Korshunov and Dubatolov [1987] were
the first to designate this taxon as H. maureri.

In Tajikistan, this species was first mentioned in the works of Groum-Grzhimailo [1890] and
is given as E. haberhaueri var. maureri from Karategin Region. Stshetkin [1963] erroneously indi-
cates the taxon Hyponephele (Epinephele) rueckbeli (Staudinger, 1887) for Tajikistan, referring to
materials collected on the Hazrati Shoh ridge in the Khoja-Mumin hill, where he also described a new
subspecies of this species, H. rueckbeli subnephele (Stshetkin, 1963). Later, Y.L. Stshetkin and
Y.Y. Stshetkin [1975] mentioned this subspecies for the Peter the Great Mountain ridge as well. How-
ever, it should be noted that H. rueckbeli is found exclusively on the territory of Kyrgyzstan, and the
subspecies described by Stshetkin (ssp. subnephele) morphologically corresponds to H. maureri, not
H. rueckbeli. Samodurov et al. [1995], as well as other authors [Tuzov et al., 1997; Tshikalovets,
2003; Korb, Bolshakov, 2016; Davlatov, 2024] consider ssp. subnephele as a subspecies of
H. maureri.

The ssp. subnephele was described based on specimens found in southern Tajikistan. Unfor-
tunately, the storage location of the type species of this subspecies is unknown, and it is most likely
lost. However, our long-term studies of H. maureri in the southwestern and central parts of Tajikistan
have revealed specimens with similar morphological features. The morphological similarity between
these specimens casts doubt on the reliability isolation of ssp. subnephele as a separate subspecies.
To clarify the current situation, we conducted a study of the morphological features of the butterflies
of H. maureri group inhabiting in Tajikistan.

Material and methods

To prepare this paper, we used the authors’ materials collected in Southwestern and Central
Tajikistan from 2019 to 2024 at the altitude of 1,500 to 1,800 m, in the following locations:

1. Hazrati Shoh ridge (1,500-1,800 m a.s.l., 38°21'47.20"N, 70°02'06.50"E), June—July,
20192023 — 443 and 109;

2. Hissar ridge (1,500 m a.s.l., 36°44°12.78"N, 68°37°59.86"E) July, 2023-2024 — 193 and 49;

3. Rashton ridge (1,500-1,800 m a.s.1., 38°35'19.02"N, 69°2524.28"E), July, 2024 — 173 and 79;

4. Rangontau ridge (1,500 m a.s.l., 38°21'19.70"N, 68°44'27.61"E), June, 2023 — 213 and 49;

5. Sanglok ridge (1,600 m a.s.l., 38°19"27.08"N, 69°14'58.57"E), June, 2023 — 163

6. Vakhsh ridge (1,600 m a.s.l., 38°32'10.47"N, 69°49'54.85"E), June, 2018 — 99;

7. Peter the Great ridge (1800 m a.s.1., 38°49'18.66"N, 70°19'23.33"E), June, 2022 — 153 and 49.

The butterfly's wingspan, wing coloration, wing patterns, the number and shape of the eyespot
both upper and under sides of the wings, as well as the structure of the males' genitals were
studied. The nomenclature of wing veins and cells is given according to B.N. Schwanwitsch
[1924]. The wingspan of the butterflies was measured from the tip of one forewing to the tip of
the corresponding other forewing when fully extended. We assessed the color and intensity of the
wing background visually by comparing them with reference specimens from existing collections.
The analysis of the variability of the number of eyespots on the wings of butterflies was carried
out according to D. Turner's scheme [1963], which was developed to characterize the clinal var-
iability of Coenonympha tullia (Miiller, 1764). This scheme involves numerical coding starting
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from the coastal edge of each wing. All observations were made using a stereoscopic microscope
with a magnification of 1x or 20%. The collected data were recorded using a simple card system,
where corresponding points were marked for each wing and each surface (upper/under), divided
by population affiliation.

Standard descriptive statistics methods were applied to quantify the collected data. We calcu-
lated key indicators reflecting the variability of traits in the studied populations. In particular, the
maximum (max) and minimum (min) values of each feature were determined, as well as the arithme-
tic means (x). To assess the degree of data dispersion and the reliability of the obtained mean values,
the arithmetic error (m) and coefficient of variation (CV) were calculated. The reliability of the iden-
tified patterns and differences was confirmed using variance analysis with the Fisher (F) test.
The statistical significance of the results was determined at the significance level of P < 0.05. In ad-
dition, a percentage ratio was used to clarify the proportional distribution of traits among individuals
in populations.

The photographs of butterflies and their genitalia were taken with a NIKON D7000 digital
camera connected to a NIKON SMZ 1500 stereomicroscope.

Morphology

The wing coloration of males of H. maureri is dark brown from upper side. On the subapical
area of the forewings, there is one or sometimes two transverse eyespots ochreous on the edges. In the
central part of the wing, the ochreous coloration is visible, with varying degrees of development, that
is, sometimes covered with brown scales. Due to the degree of scale coverage, the ochreous coloration
is in some cases barely visible. There is a brownish-black stripe in the disc area, stretching from bottom
to top, that is, towards the costa, extending to the central cell without reaching the costa. The hindwings
are without any patterns. On the upper side, starting from the base to the postdiscal area, the forewings
have a pronounced reddish-ochreous coloration, while the tornal, costa and marginal area are brownish.
The number of eyespots is two, and sometimes one. The upper one is slightly larger and has a white
smear in the middle. The hindwings are brownish at the back, and the base has blurred brownish-green
scales. The number of eyespots varies from four to five (see Fig. 1, a-b, d-e etc.).

The female also has a monotonous brown or dark brown wing coloration, but the ochreous
color on the forewings is more pronounced than in males. The hindwings have a small clearance of
reddish-ochre coloration. Both wings on the underside have the same morphological features as in
males. The fringes are whitish-grey and sometimes brownish-grey (see Fig. 1, c, f, i, etc.).

The main morphological differences of the ssp. subnephele according to Stshetkin [1963] in-
clude strong darkening of the ochreous coloration on the upper side of the forewings in males (and
usually in females) with monochromatic brown hindwings and the absence of eyespots. Unlike on
the under side of the wings, most of the eyespots on the upper side are without a white central dot,
and their number on the hindwings is usually reduced to four though frequently to two (rarely three
or one) in females, or even none at all (Fig. 1, r—s).

Results

Wing parameters of the studied specimens. The wingspan of butterflies varies depending on
the population and sexes. This indicator ranges from 26 to 36 mm in males and from 32 to 39 mm in
females.

The analysis of the wingspan of H. maureri, collected in various mountain ridges, demon-
strates interesting sexual dimorphisms and regional features. In all the studied locations, with the
exception of the Sanglok and Vakhsh ridges where female samples were absent or represented by a
small number of individuals, there is a tendency for females to have a larger wingspan than males.
The minimum wingspan values for both males and females range from 26 to 36 mm, while the max-
imum values reach 36-39 mm. The average wingspan values in females, as a rule, exceed the average
values in males. For example, on the Hazrati Shoh ridge, the average wingspan of males is
29.18 £ 0.40 mm, and that of females is 36.50 £ 0.76 mm. Similar trends may be observed on other
ridges where sufficient samples of both sexes were present.
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Fig. 1. Color variations of representatives of the genus Hyponephele:
H. maureri: a—b — male, ¢ — female (Hazrati Shoh ridge); d—e — male, f — female (Hissar ridge);

g — male (Rashton ridge); h — male, i — female (Rahgontau ridge); j — male (Peter the Great ridge);
k — male (Sanglok ridge); 1 — female (Vakhsh ridge) (photo by A.M. Davlatov); m — male (Afghanistan)
[Tshikolovets, 2017]; H. galtscha: n — male, o — female (Hissar ridge)

(photo by A.M. Davlatov); H. haberhaueri: p — male, q — female [Tuzov et al., 1997];
ssp. subnephele: r — male, s — female [Samodurow et al., 1995]

Puc. 1. BapuaHTsl okpacku mpeacTaBurencii poga Hyponephele:

H. maureri: a—b — camen, ¢ — camka (xp. Xazparu lllox); d—e — camen, f — camku (I'uccapckuii xp.);
g — camert (xp. Pamron); h — camer, i — camka (xp. Panronray); j — camen (xp. Ilerpa IlepBoro);

k — camen (xp. Canriok); 1 — camka (Baxickuii xp.) (poro A.M. [larnarora);

m — cament (Adranuctan) [Tshikolovets, 2017]; H. galtscha: n — camen, o — camka (I'mccapckuii xp.)
(boto A.M. [laBnatoBa); H. haberhaueri: p — camen, q — camka [Tuzov et al., 1997];
ssp. subnephele: r — camen, s — camka [Samodurow et al., 1995]
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The coefficient of variation (CV, %) indicates the relative variability of the trait within the
sample. In males, CV ranges from 2.52 % (Peter the Great ridge) to 9.05 % (Hazrati Shoh ridge),
which indicates a different degree of homogeneity of dimensional characteristics in the studied pop-
ulations. In females, CV falls within the range of 3.20—6.57 %, which also indicates variability, but
in general, females can be characterized as more uniform in size within individual samples.

Statistical analysis (F-test and P-value) shows that the sex differences in wingspan on the
Hazrati Shoh, Hissar, Rashton and Rangontau ridges are not statistically significant (P > 0.05), with
the exception of the Peter the Great ridge (P < 0.05). On the Peter the Great ridge, the value of
P < 0.05 clearly indicates significant differences.

Thus, H. maureri demonstrates a pronounced sexual dimorphism in wingspan, with a predom-
inance of larger individuals among the females. The variability of this trait is also noted both between
individuals within populations and between different mountain ranges (Tab. 1).

Table 1
Tabmuma 1
Variability of wingspan in Hyponephele maureri individuals from surveyed localities
of Southwestern and Central Tajikistan
W3meHunBOCTh pazmaxa KpbelIbeB y ocobelt Hyponephele maureri u3 00cine0BaHHBIX JIOKATUTETOB
I0ro-3ananHoro u Llenrpansaoro TamkukucTana

Number of
Collection point / individuals / min max x+m CV. % F P
Mecto cbopa KomuuectBo
ocoo0eit
. | Male (n=44) 26 36 | 29.18+0.40 | 9.05
>
Hazrati Shohridge = lcm=10)| 32 39 |3650+0.76 | 6.57 121 0.05
. Male (n = 19) 28 32 | 30.11+028 | 4.05
>
Hissar ridge Female (n=5) | 34 36 [35.002050] 320 | 005
. Male (n = 19) 30 34 | 3221+027 | 3.66
>
Rashton ridge Female (n = 7) 32 37 35002060 | 522 | 2% 0.05
_ Male (n = 21) 28 32 | 2976+027 | 420
>
Rangontauridge =4 31 36 3325:1.09| 654 | >0 0.05
. Male (n = 15) 28 32 | 30.13+033 | 428
Sanglok ridge Female (n = 0) — — - — - -
. Male (n = 0) — — — —
Vakhsh ridge Female (n = 9) 34 37 | 35.00+037 | 3.0 B B
Peter the Great | Male (n = 15) 29 3129730091 252 | oo | s
ridge Female (n = 5) 32 37 3560098 | 6.15 ’ -

Note (here and below). Min and max — the minimum and maximum wingspan values in mm; x — the
arithmetic mean; m — the standard error of the mean; CV — the coefficient of variation; F — Fisher's exact test;
P — the statistical significance of the results.

[Mpumeuanue (3aech 1 ganee). Min 1 max — MUHUMaJIbHOE U MAaKCUMAaJIbHOE 3HAYCHUS pa3Maxa Kpbl-
JTBEB B MM; X — Cpe/iHee apudMeTrnieckoe; m — craHaapTHas ommoka cpenHero; CV — koapuimeHT Bapua-
un; F — kpurepuit @uinepa; P — craTucTHYecKast 3HAYUMOCTh PE3yJIbTATOB.

The degree of wing coloration development. The wing coloration of the upperside of males
and females is the same in all samples studied: solid dark brown color. The degree of yellow-ochre
coloration on the upper side of the forewing varies in males, but it occurs in all samples in the same
way. In some specimens, it is pronounced vividly, in others, it is barely noticeable, and sometimes it
is absent altogether. The development of yellow-ochre coloration depends on the density of the coat-
ing with dark scales: with a weak coating, the color is visible, while in the case with a dense one, it
is not. In females, this coloration almost does not vary. The color of the underside of the hindwings
in both sexes is monotonous brown.
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Considering the variability of coloration, three variants of forewing coloration can be distin-
guished for males of H. maureri:

— individuals with a well-developed yellow-ochre coloration,

— individuals with a poorly developed yellow-ochre coloration,

— individuals without a yellow-ochre coloration (a dark brown wing coloration).

Most often, especially among males, there are individuals with a weakly pronounced yellow-
ochre coloration on the forewings. This form can be considered typical for the Tajik population of
H. maureri. The coloration of the hind wings does not change in both sexes, remaining dark brown.
It should be noted that there are no significant variations in the coloration of the wings in female
H. maureri, which would allow them to be distinguished into separate variations (Fig. 1, a—n).

Analysis of data on the degree of development of the yellow-ochre coloration on the male
forewings at various collection points reveals a number of important patterns, rather than simply stat-
ing the presence of morphological variability (Tab. 2). On the Hazrati Shoh ridge, there is a predom-
inance of males with a poorly developed yellow-ochre coloration (70.45 %), which indicates a dom-
inant tendency towards minimal expression of this trait. At the same time, the presence of 11.36 %
of individuals with missing coloration and 18.18 % with well-developed coloration demonstrates
some variability within the population. The population on the Hissar ridge has a relatively low per-
centage of males with not developed coloration (15.79 %) and, most importantly, the highest percent-
age of individuals with well-developed coloration (26.32 %).

Table 2
Taomnuua 2
Variability in the development of yellow-ochre coloration of the forewings in males of Hyponephele maureri
from surveyed localities of Southwestern and Central Tajikistan
N3MEeHYUBOCTD Pa3BUTHUS JKENTO-OXPUCTON OKPACKU MEPEIHUX KPBIILEB y caMIoB Hyponephele maureri
u3 00cnenoBaHHbIX JoKkanuTeToB FOro-3amaanoro u IlentpansHoro TamkukucTana

Number of Degree of yellow-ochre coloration development, % /
Collection point / | individuals / CreneHb pa3BUTHUS XKEJITO-OXPHUCTOM OKpacku, %
Mecro cbopa KOJ‘II/I‘lCC}“BO Well-developed / | Poorly developed / Absent / OtcyTeTsyer
oco0eil Xopoio pa3BuTa Cnabo pa3BuTa

Hazrati Shoh ridge 44 18.18 70.45 11.36
Hissar ridge 19 26.32 57.89 15.79
Rashton ridge 17 17.65 76.47 5.88
Rangontau ridge 21 33.33 52.38 14.29
Sanglok ridge 16 31.25 50.00 18.75
Vakhsh ridge 0 - - -

Peter the Great ridge 15 6.67 73.33 20.00

The Rashton ridge has the lowest proportion of males with missing coloration (5.88 %), which
indicates the rarity of the complete absence of this trait. Combined with a significant proportion of
poorly developed coloration (76.47 %), this highlights a strong tendency towards a minimal or weak
yellow-ochre pigmentation. The Rangontau ridge has the maximum proportion of males with a well-
developed coloration (33.33 %). In combination with the lowest proportion of poorly developed col-
oration (52.38 %), this is a clear indicator that the yellow-ochre coloration is the most intense among
all the studied populations on this ridge.

On the Sanglok ridge, the proportion of well-developed coloration (31.25 %) is close to the
maximum, however, a relatively high proportion of missing coloration (18.75 %) indicates a more bal-
anced distribution of the trait, with the presence of both brightly colored and completely colorless indi-
viduals. The Peter the Great ridge is distinguished by the highest proportion of males with missing
coloration (20.00 %), which indicates a pronounced tendency towards a reduction or complete absence
of this trait. The low proportion of well-developed coloration (6.67 %) further confirms this trend.
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The presented data clearly demonstrate that the degree of development of the yellow-ochre
coloration of males’ forewings is not uniform and there is a clear morphological variability between
populations located on different ridges. The range of development of the trait varies from complete
absence (up to 20 % in some populations) to prominent coloration (up to 33.33 % on the Rangontau
ridge). Thus, although the difference in the degree of development of the yellow-ochre coloration of
the male forewings between populations exists and is quite evident, it reflects intraspecific variability,
and are not sufficient grounds for distinguishing subspecies.

The number of eyespots on the upper and under sides of the wings. The eyespots are located
in the cells between the Rs—M1 and Cui—Cuz veins (Fig. 2, a) on the upperside of the forewings in
both males and females, though their number varies: males have two eyespots (more than 90 % in all
studied populations); some individuals have small eyespots that merge with the main eyespot, or an
underdeveloped second eyespot in the form of a small dot. It is noted that the number of eyespots on
the upper and under sides of the forewing may vary (for example, one on the top and two on the
bottom, or vice versa). The number of eyespots on the forewings of females varies from one to two
(Tab. 3). Some specimens have a white dot in the center of the first eyespot.

Fig. 2. The variability of eyespots on the upper and under sides
of the wings in the butterfly Hyponephele maureri:
a — upper side of the wing; b — under side of the wing (photo by A.M. Davlatov)
Puc. 2. I3MeH4YMBOCTH IM1a34aThIX MATECH
Ha BEpXHEH U HIKHEH CTOpOHAX KpbUibeB Hyponephele maureri:
a — BEpXHss CTOPOHA Kpblia; O — HMXKHSS cTOpoHa Kpbuia (horo A.M. JlaBnatoBa)

The number of eyespots on the underside of the forewings in males varies from one to two
(only permanent eyespots), located in the same cells as on the upper side (Rs—M1 and Cui—Cuz); up
to 95 % of individuals in all studied populations have two eyespots on their forewings. Some speci-
mens have white dots in the center of both eyespots, while others have only one white dot; specimens
with only one eyespot may also have a white dot in the center. The number of eyespots on the under-
side of the hindwings ranges from four to five: three above and two below, located in the cells between
the veins Rs—M1 or Rs-M1—M2, Cuz—A2 and 2A-3A (see Fig. 2, b). The third upper eyespot is usually
poorly developed, significantly smaller than the other ones, and is rare; up to 97 % of individuals in
all populations have four eyespots, and there are also specimens with undeveloped eyespots.
The white dots in the center of the eyespot can be expressed in various ways: only in the second upper
eyespot, in the second upper and the first lower ones, or in both upper eyespots if absent in the lower
ones; in some specimens, a white dot may be present on the underside of the right wing and absent
on the left, sometimes the white dots are very small and difficult to distinguish. Females have similar
morphological features to males, but they often have two eyespots on the underside of their forewings.

As for the number and location of the eyespots on the fore and hindwings of H. maureri, the
following variations can be distinguished. Among males, the most common specimens are those with
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two permanent eyespots located on the forewings between the veins Rs—M1 and Cui—Cuz. This form
is considered typical. Also, among males, there is a variation with one eyespot (between veins Rs—
M), while the second eyespot (between veins Cui—Cuz) is absent. In females, it is impractical to
distinguish variants based on the number of eyespots on the forewings, since females are dominated
by individuals with two permanent eyespots. As for the hindwing, both males and females can be
distinguished by two variants of the arrangement of the eyespots on the underside of the wing: in
individuals with four eyespots and in those with five eyespots. In the studied population, individuals
with four eyespots predominate over individuals with five eyespots.

Based on the analysis of the data presented in Table 3, which relate to the variability of the
number of eyespots on the wings of H. maureri in various mountain ranges of Tajikistan, the follow-
ing conclusions can be drawn.

The trait demonstrates a low quantitative variability. In all the studied individuals, the number
of eyespots varies in a very narrow range: from one to two on the forewing and from three to four on
the hindwing. The average values of the trait are consistently high and close to the maximum (1.90—
1.95 for the forewings of males, 3.90-3.95 for the hindwings), which indicates the predominance of
the maximum number of eyespots in most butterflies (two and four, respectively).

There was no pronounced clinal variability in the average number of eyespots. The averages
for the different ridges are very similar. However, the level of variability (CV) in females varies more
strongly between populations, possibly due to the small sample sizes (n = 1-10). The lowest varia-
bility in males was observed in the population of the Hasrati Shoh ridge (CV =1.53 % for the
hindwings), and the highest in females of the Hissar, Rangontau and Peter the Great ridges
(CV =14.29 % for the forewings).

Thus, the “number of eyespots” trait in H. maureri is highly conservative and stable, espe-
cially in males. Its variability is mainly qualitative (discrete) in nature (the presence of one or two,
three or four eyespots) with extremely low quantitative variability. The main source of variability in
populations is related to the sex of the individual, rather than to the regional location. The low CV
values obtained (often < 5 %) are characteristic of stable, little-changing morphological features.

Table 3
Tabmuma 3
Variability parameters of the number of eyespots on the wings of Hyponephele maureri
from surveyed localities of Southwestern and Central Tajikistan
M3MeHYHBOCTh YHCIa TNIA3KOB HA KPbUThX Hyponephele maureri n3 o06cnen0BaHHbIX
nokanutetoB KOro-3amamgaoro u llearpanpaoro TamkukucTaHa
Collection point / Number of individuals / Number of eyespots / Huciio rina3kos
Mecro cbopa KomunuecTBo ocobeit min | max | X+ m | CV, %
Male (forewing) / Camuibl (TiepeiHee KPbLIO)
Hazrati Shoh ridge n=44 1 2 1.95+0.07 3.57
Hissar ridge n=19 1 2 1.95+0.11 5.64
Rashton ridge n=17 1 2 1.94+0.12 6.18
Rangontau ridge n=21 1 2 1.95+0.09 4.61
Sanglok ridge n=16 1 2 1.94 +0.13 6.70
Vakhsh ridge n=0 — — — —
Peter the Great ridge n=15 1 2 1.93 £0.14 7.25
Male (hindwing) / Camis (3a7He€ KPBLIO)

Hazrati Shoh ridge n=44 3 4 3.91 £0.06 1.53
Hissar ridge n=19 3 4 3.95+0.12 3.04
Rashton ridge n=17 3 4 3.94£0.13 3.30
Rangontau ridge n=21 3 4 3.90 +0.09 2.31
Sanglok ridge n=16 3 4 3.94+0.13 3.30
Vakhsh ridge n=0 — — — —
Peter the Great ridge n=15 3 4 3.93+0.14 3.56
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End of Table 3
OxkoHuaHue TaOIULBI 3

Female (forewing) / Camku (mepegHee KpbUIo)

Hazrati Shoh ridge n=10 1 2 1.90 £ 0.14 7.37
Hissar ridge n=4 1 2 1.75+0.25 14.29
Rashton ridge n=7 1 2 1.71 +£0.22 12.87
Rangontau ridge n=4 1 2 1.75+0.25 14.29
Sanglok ridge n=0 — — — —

Vakhsh ridge n=9 2 2 1.89 +0.21 11.11
Peter the Great ridge n=4 1 2 1.75+0.25 14.29

Female (hindwing) / Camku (3a1HE€ KpHLIO)

Hazrati Shoh ridge n=10 3 4 3.90£0.14 3.59
Hissar ridge n=4 3 4 3.75+£0.25 6.67
Rashton ridge n=7 3 4 3.86 +£0.21 5.44
Rangontau ridge n=4 3 4 3.75+0.25 6.67
Sanglok ridge n=0 — — — —

Vakhsh ridge n=9 3 4 3.89£0.21 5.39
Peter the Great ridge n=4 3 4 3.75+£0.25 6.67

The structure of the genitals. As shown in Figure 3, there were no significant differences in
the structure of male genitalia between different samples of specimens. This allows us to conclude
about the relatively low variability of the genital apparatus in this species.

f

Fig. 3. Male genitalia of representatives of the genus Hyponephele:
H. maureri: a— Hazrati Shoh ridge; b — Rashton ridge; ¢ — Hissar ridge; d — Sanglok ridge; H. galtscha:
e — Hissar ridge (photo by A.M. Davlatov); H. haberhaueri: f — Zeravshan, Farob [Samodurov et al., 1995]
Puc. 3. I'eruranuu caMiioB mipencraBurencii poga Hyponephele:
H. maureri: a— xp. Xazparu lllox; b — xp. Pamrron; ¢ — I'mccapckwii xp.; d — xp. Canrnok; H. galtscha:
e — ['mccapckuii xpeber (poro A.M. JlaBnaroBa); H. haberhaueri: £ — 3epaBman, ®apoo [Samodurov et al., 1995]

Similar species. Morphologically, the butterfly H. maureri is similar to H. galtscha (Grum-
Grshimailo, 1893) and H. haberhaueri (Staudinger, 1886). However, H. galtscha differs from them in the
following: In males, the black stripe on the upper side of the forewing, extending from the base to the
discal area, is somewhat thicker. There is always only one spot on the underside of the forewing. The eye-
spot on the underside of the hindwing is smaller than in H. maureri. The general tone of the underside of
the wings is dark brown. The females of H. galtscha differ from the female of H. maureri primarily in the
more saturated dark brown color of the underside of the wings. In addition, an important distinguishing
feature is the number and shape of the eyespots on the underside of the hindwings: in females, number of
eyespots are usually fewer (one or two), and they are insignificant in size (see Fig. 1, n—o0). The genitals
of males of H. galtscha and H. maureri also have differences, especially in the shape of tegumen, uncus,
and gnathos branches. In H. galtscha, the tegumen and valva are less wide, the gnathos branches are
shorter, and the uncus, on the contrary, is longer than in H. maureri (see Fig. 3, e).
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A distinctive feature of males of H. haberhaueri is a wider black stripe on the upper side of
the forewing, which surpasses even H. galtscha in width. In addition, the yellow-ochreous coloration
of the upper side of the forewing is much more pronounced in both males and females of
H. haberhaueri than in H. maureri and H. galtscha (see Fig. 1, p-q). The genitals of males of
H. haberhaueri and H. maureri also have differences. In H. haberhaueri, the tugemen is narrower,
and the uncus and branches of the gnathos are not as long as in H. maureri. In addition, the uncus of
H. haberhaueri is slightly curved. The valva is also curved and directed upwards (see F. 3, f).

Ecology. The H. maureri species is distributed in Kyrgyzstan, Tajikistan, Uzbekistan and Af-
ghanistan. In Tajikistan, it occurs at altitudes of 1,500-2,400 m above sea level. Depending on the
location, the butterfly's flight starts from June to early August. It prefers steppes and mixed grass
meadows (Figures 4, 5). The species is univoltine.

Fig. 4. Habitat of Hyponephele maureri in the Rashton ridge (Tajikistan)
(photo by A.M. Davlatov)
Puc. 4. Mecroobutanue Hyponephele maureri na xpeote Pamton (Tamxkukucran)
(dboto A.M. /laBmaToBa)

Discussion

The study has revealed a set of key morphological characteristics of H. maureri that are sig-
nificant for the taxonomy of the species. The analysis of wing parameters, including their span,
demonstrates the pronounced morphological plasticity of this species. There is a clear variability of
these features, consistently observed in all the studied samples.

Specifically, a significant sexual dimorphism in wingspan has been identified. Across most
studied locations, females consistently exhibited a larger wingspan than males, with average values
on the Hazrati Shoh ridge reaching 36.50 = 0.76 mm for females compared to 29.18 + 0.40 mm for
males. The differences in wingspan between the sexes were statistically significant only in the Peter
the Great ridge (P < 0.05). For the rest of the studied populations, the values were P > 0.05, indicating
the absence of statistical significance of the differences identified. Consequently, the general trend of
a larger wingspan in females observed in the sample has not been confirmed as statistically significant
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for most of the studied ridges, with the exception of Peter the Great ridge. The coefficient of variation
(CV) for wingspan further highlighted differences between sexes, with males showing a broader
range of variability (2.52 % to 9.05 %) compared to females (3.20 % to 6.57 %), suggesting that fe-
males are generally more uniform in size within individual samples. This variability in wingspan,
while evident between individuals and populations, reflects intraspecific differences rather than
grounds for subspecies differentiation.

Fig. 5. Habitat of Hyponephele maureri in the Hissar ridge (Tajikistan) (photo by A.M. Davlatov)
Puc. 5. Mecroobutanue Hyponephele maureri nHa I'nccapckom xpe6re (Tamxukucran)
(dboto A.M. /laBmaToBa)

The yellow-ochre coloration on the male forewings presents another significant aspect of mor-
phological variation. Regional differences in the development of this trait were pronounced, ranging
from complete absence (up to 20 % in some populations on the Peter the Great ridge) to prominent
coloration (up to 33.33 % on the Rangontau ridge). For instance, populations on the Hazrati Shoh
ridge predominantly featured males with poorly developed coloration (70.45 %), while the Rangontau
ridge showed the most intense yellow-ochre coloration (33.33 % of cases with a well-developed col-
oration). These extensive variations, particularly the range from minimal to maximal expression of
coloration, underscore the intraspecific variability within H. maureri and are not sufficient for sub-
species delimitation.

A contrasting pattern of stability has been revealed in the number of eyespots on the wings.
This trait exhibits low quantitative variability, consistently falling within a narrow range (one to two
on forewings, three to four on hindwings) across all individuals and populations. The average values
are consistently high, suggesting a conservative and stable characteristic, particularly in males, with
minimal quantitative variation (CV often <5 %). While some variability in the CV for females was
noted between populations, possibly linked to sample size, the overall conservative nature of the
eyespots count suggests it is a highly stable morphological feature. The primary source of variation
in eyespots number appears to be sex-related rather than geographical.
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Taking into account the morphological data — including pronounced variability in wing pa-
rameters, marked sexual dimorphism in wingspan, high conservatism of genital structures and eye-
spot number, variability in coloration phenotypes across populations, and ecological homogeneity of
habitats — we conclude that the previously described subspecies ssp. subnephele lacks sufficient mor-
phological or ecological differentiation to warrant recognition as an independent taxonomic unit.
The observed differences, particularly in wing metrics and dimorphic wingspan, represent intraspe-
cific plasticity rather than discrete subspecific boundaries.

References

Dubatolov V.V., Sergeev M.G., Zhdanko A.B. 1994. New and little-known species of the butterfly genus
Hyponephele Muschamp, 1915 (Lepidoptera, Satyridae). Atalanta, 25(1/2): 171-177.

Davlatov A.M. 2024. Butterfly fauna (Lepidoptera: Papilionoidea and Hesperioidea) of the Hazratisho Ridge
(Tajikistan). Acta Biologica Sibirica, 10: 441-464. DOI: 10.5281/zenodo.11203997

Eckweiler W., BOZANO G.C. 2011. Guide to the butterflies of the Palaearctic region, Lepidoptera (Satyrinae).
Part IV. Milano, Omnes Artes, 102 p.

Groum-Grshimailo G.E. 1890. Le Pamir et sa faune 1épidoptérologique. Mémoires sur les Lépidopteres, 4: 1-577.

Korshunov Y.P., Dubatolov V.V. 1987. About new objects of collections of the Zoological Museum of the
Biological Institute of the Siberian Branch of the USSR Academy of Sciences. /n: Babochki SSSR
[Butterflies of the USSR]. Materials of the seminar "Systematics, faunistic, ecology, protection of
butterflies" (Novosibirsk, 1987). Novosibirsk: 53—55 (in Russian).

Korb S.K., Bolshakov L.V. 2016. A systematic catalogue of butterflies of the former Soviet Union (Armenia,
Azerbaijan, Belarus, Estonia, Georgia, Kyrgyzstan, Kazakhstan, Latvia, Lituania, Moldova, Russia,
Tajikistan, Turkmenistan, Ukraine, Uzbekistan) with special account to their type specimens
(Lepidoptera: Hesperioidea, Papilionoidea). Zootaxa, 4160(1): 1-324. DOI: 10.11646/zootaxa.4160.1.1

Lukhtanov V.A., Pazhenkova E.A. 2021. The Taxa of the Hyponephele lycaon — H. lupina Species Complex
(Lepidoptera, Nymphalidae, Satyrinae):Deep DNA Barcode Divergence despite Morphological
Similarity. Folia Biologica (Krakow), 69(1): 11-21. DOI: 10.3409/fb_69-1.02

Samodurov G.D., Tschikolowez W.W., Korolew W.A. 1995. Eine Ubersicht iiber die Satyriden der Gattung
Hyponephele Muschamp, 1915. 1. Die Arten Hyponephele haberhaueri (Staudinger, 1886), H. germana
(Staudinger, 1887), H. maureri (Staudinger, 1886), H. rueckbeili (Staudinger, 1887) und H. interposita
(Erschoff, 1874) (Lepidoptera, Satyridae). Atalanta, 25(1/2): 157-195 (in German).

Samodurow G.D., Korolew W.A., Tschikolowez W.W. 1996. Eine Ubersicht iiber die Satyriden der Gattung
Hyponephele Muschamp, 1915 II. Die Arten Hyponephele dysdora (Lederer, 1870), H. tristis (Grum-
Grshimailo, 1899), H. prasolovi Lukhtanov, 1990, H. murzini Dubatolov, 1989 und H. jasavi
Lukhtanov, 1990 (Lepidoptera, Satyridae). Atalanta, 27(1/2): 223-252 (in German).

Samodurow G.D., Korolew W.A., Tschikolowez W.W. 1997. Eine Ubersicht iiber die Satyriden der Gattung
Hyponephele Muschamp, 1915 III. Die Arten Hyponephele cadusia (Lederer, 1869), H. cadusina
(Staudinger, 1881), H. laeta (Staudinger, 1886), H. pamira Lukhtanov, 1990, H. kirghisa (Alpheraky,
1881), H. sheljuzhkoi Samodurov & Tshikolovez, 1996, H. rubriceps (Herz, 1900) und H. pseudokirgisa
J. J. Stshetkin, 19841 (Lepidoptera, Satyridae). Atalanta, 28(1/2): 49—96 (in German).

Samodurow G.D., Korolew W.A., Tschikolowez W.W. 1999. Eine Ubersicht iiber die Satyriden der Gattung
Hyponephele Muschamp, 1915 IV. Die Arten Hyponephele naubidensis (Erschoff, 1874), H. amardaea
(Lederer, 1869), H. perplexa Wyatt & Omoto, 1966, H. glasunovi (Grum-Grshimailo, 1893), H. hilaris
(Staudinger, 1886) und H. fortambeka Samodurov, 19961 (Lepidoptera, Satyridae). Atalanta, 29(1/4):
25-68 (in German).

Samodurow G.D., Korolew W.A., Tschikolowez W.W. 2000. Eine Ubersicht iiber die Satyriden der Gattung
Hyponephele Muschamp, 1915 VI. Die Arten Hyponephele capella (Christoph, 1877), H. narica
(Hiibner, [1808-1813]), H. naricina (Staudinger, 1870), H. fusca (Stshetkin, 1960) und H. naricoides
Gross, 19771 (Lepidoptera, Satyridae). Atalanta, 31(1/2): 135-170 (in German).

Samodurow G.D., Korolew W.A., Tschikolowez W.W. 2001. Eine Ubersicht iiber die Satyriden der Gattung
Hyponephele Musch am p, 1915 VII. Die Arten Hyponephele lycaon (Rottemburg, 1775), H. pasimelas
(Staudinger, 1886), H. lycaonoides D. Weiss, 1978, H. przhewalskyi Dubatolov, Sergeev & Zhdanko,
1994, H. dzhungarico Samodurov, 1996, H. galtscha (Grum-Grshimailo, 1893) und H. lupina (Costa,
1836) (Lepidoptera, Satyridae). Atalanta, 32(1/2): 111-186 (in German).

Staudinger O. 1887. Centralasiatische Lepidopteren. Stettiner Entomologische Zeitung, 48(1-3): 49-102 (in German).

334



[IOJIEBOM JKXYPHAJI BUOJIOTA. 2026. Tom 8, Ne 2 (322-335)
FIELD BIOLOGIST JOURNAL. 2026. Volume 8, No. 2 (322-335)

OpurvHanbHas CTaThs
Original article

Seitz A. 1909. Die Palaearktischen Tagfalter, 1. Stuttgart, Band, 379 p. (in German).

Schwanwitsch B.N. 1924. On the ground plan of wing-pattern in nymphalids and certain other families of
Rhopalocerous Lepidoptera. Proceedings of the Royal Society of London, 34: 509-528.

Stshetkin Y.L. 1963. To the fauna of the butterflies of the low mountains of southern Tajikistan (Lepidoptera,
Macroheterocera) Phopalocera. Trudy Instituta zoologii i parazitologii im. E.N. Pavlovskogo Akademii
nauk Tadzhikskoj SSR, 24: 21-73 (in Russian).

Stshetkin Y.L., Stshetkin YY. 1975. Papilionidae and Pieridae species of the Surkhob River basin in Tajikistan
(Lepidoptera). Entomologiya Tadzhikistana (collection of articles), 142—160 (in Russian).

Turner J.R.G. 1963. A Quantitative Study of a Welsh Colony of Large Health Butterflies, C. tullia Mill.
Proceedings of the Royal Entomological Society of London, 38: 101-112.

Tuzov V.K., Bogdanov P.V., Devyatkin A.L., Kaabak L.V., Korolev V.A., Murzin V.S., Samodurov G.D.,
Tarasov E.A. 1997. Guide to the Butterflies of Russia and adjacent territories (Lepidoptera,
Rhopalocera). Vol. 1. Hesperiidae, Papilionidae, Pieridae, Satyridae. Sofia-Moscow, Pensoft, 480 p.

Tshikolovets V.V. 2003. The butterflies of Tajikistan. Kiev—Brno, Tshikolovets Press, 500 p.

Tshikolovets V.V. 2017. New taxa and new records of butterflies (Lepidoptera: Pieridae, Lycaenidae,
Nymphalidae) from Afghanistan. Zootaxa, 4358(1): 107—124. DOI: 10.11646/zootaxa.4358.1.4

Conflict of interest: no potential conflict of interest related to this article was reported.

KoHduukT HHTEpPecoB: 0 MOTEHIHATEHOM KOH(INKTE HHTEPECOB HE COO0IIAaOCh.

INFORMATION ABOUT THE AUTHORS NHOOPMAIIUA Ob ABTOPAX

Abdulaziz M. Davlatov, Candidate of Biological JlaBaToB Abaynasus MaxMaaajiueBHY,

Sciences, Senior Researcher, E.N. Pavlovsky
Institute of Zoology and Parasitology, National
Academy of Sciences of Tajikistan, Dushanbe,
Tajikistan; Senior Researcher, China-Tajikistan
Belt and Road Joint Laboratory on Biodiversity
Conservation and Sustainable Use, Xinjiang
Institute of Ecology and Geography, Chinese
Academy of Sciences, Urumqi, China

ORCID: 0000-0002-6066-6440

Abdugafor S. Kadamov, Candidate of Biological
Sciences, Researcher, Khatlon Scientific Center,
National Academy of Sciences of Tajikistan,
Kulob, Tajikistan

Hasan M. Yoftakov, Lecturer at the Department
of General Biology, Nosiri Husrav Bokhtar State
University, Bokhtar, Tajikistan

Sorbon P. Rasulzoda, Candidate of Pedagogical
Sciences, Lecturer at the Department of General
Biology, Nosiri Husrav Bokhtar State University,
Bokhtar, Tajikistan

KaHAUIaT ONOJIOTHYECKUX HAYK, CTAPIINI HAy4YHBIH
COTPYIHHUK, THCTUTYT 300JI0TMM U MapasUTONIOIHU
uMm. E.H. ITaBnoBckoro HamuoHanbHON akageMuu
Hayk Tamkukucrana, r. Jyman6e, TamkukucTaH;
CTapuMii  Hay4HbIi  coTpyaHHMK, Kwuraiicko-
Tamxukckas coBmectHas nabopatopusi «llosc u
OyTb» 1O  COXPAaHEHHIO U  yCTOMYHBOMY
UCIIOJIb30BaHUI0 OHopa3zHooOpasusi, CHHBLBSIHCKUI
WHCTHTYT OJKojormu u reorpaduu Kwuraiickon
aKajJieMuu HayK, Ypymuu, Kurait

KanamoB Ao6ayragop CarropoBuY, KaHIHIAT

OMOJIOTHUECKUX  HAyK, Hay4HbIi COTPYAHHUK,
XarnoHckui HayuyHblM UeHTp HaumonansHOU
akagemMun Hayk Tamkukucrana, Tr. Kymso0,
Tamxukucran

E¢rakos Xacan MaxmaxymMapoBuy,
mpernofaBares  kadempel  oOmiel  OmoJsioTHH,
BoxTtapckuii  rocynapCTBEHHBIH  YHHBEPCUTET

nM. Hocupa Xycpasa, r. boxrap, Tamkukucran

Pacymzona Copoon Hupman, KaHauIaT
MEeNarornueckux HayK, MpenojaBaresb Kadeapbl
oOmieit Omornorum, boxTapckwii TOCYIapCTBEHHBIN
yauBepcuteT uM. Hocupa XycpaBa, 1. boxrap,
Tamxukucran
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