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Four new species of the genus Oligaphorura, viz. O. mazeii sp. n., O. jiguliensis sp. n., O. imosolica sp. n. and
O. psammophila sp. n., from the forested steppe zone of European Russia are described. Two former species
are characterized by the full number of distal setae on the tibiotarsi, and the furcal remnant with a cuticular
furrow and 1 + 1 posterior setae. Oligaphorura mazeii sp. n. is formally the most similar to O. shifangensis Liu
et al. 2019, the latter species being known from China. These species differ in the type of the labium and the
number of sensilla on the thoracic terga (labium of ABC-type and 022 sensilla on 7h.1-3 in O. mazeii sp. n.,
vs AC-type and 011 sensilla in O. shifangensis). Oligaphorura jiguliensis sp. n., can easily be distinguished from
other similar species with ms on Th.3, namely O. changbaiensis Sun et Wu 2012, O. shifangensis, O. uralica
(Khanislamova 1986) and O. mazeii sp. n., by the absence of pso on Th.1. Oligaphorura imosolica sp. n., which
prefers lower soil horizons, has only 9 distal setae on the tibiotarsi, the furcal remnant is a finely granulated
area without cuticular furrow, and with 1 + 1 posterior setae. It is readily comparable with O. differens (Bag-
nall 1949), but is characterized by a different pattern of dorsal sensilla (poorly-developed sensilla expressed
as 10/011/0001(0)1(0)0 in the new species, vs 2/011/22211 well-marked sensilla in O. differens). Oligaphorura
psammophila sp. n. has 11 distal setae on the tibiotarsi, and the furcal remnant with a cuticular furrow
and 2 + 2 posterior setae. It is very similar to O. tuvinica Potapov et Stebaeva 1997, but shows a different num-
ber of subcoxal pso (111 pso in the new species, vs 333 in O. fuvinica). A division of the genus into seven groups
that combine species with higher rates of morphological similarity is proposed. A key to all 14 congeners

known from the region under study is given.
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The fauna of the genus Oligaphorura of the forested
steppe zone of Eurasia has been most fully studied in
Ukraine (Weiner, Kaprus’, 2014) and the Asian part of
Russia (Khanislamova, 1986, Potapov, Stebaeva,
1997; Weiner, Kaprus’, 2014). Our long-term environ-
mental studies on monitoring the soil animal commu-
nities in the forested steppe zone have been carried out

Abbreviations. Abd.1—6, abdominal segments; A—FE, labial papillae;

A-, T-, B-, C-setae and seta M, tibiotarsal setae according to De-
harveng (1983); a-, b-, c-setae, setae on anal valves (Yoshii,
1996); ABC-, ABD-, AC-type, types of labium (Fjellberg, 1999);
A-, D-, H-, S-type, types of furcal remnant (see below); a-, m-, p-
setae, setae of anterior, medial, and posterior rows on terga;
Ant.1—4, antennal segments; A0, antennal organ on Ant.3; ms,
microsensillum(a); or, organite on antennal tip; PAO, postanten-
nal organ; pso, pseudocellus(i); psx, parapseudocellus(i); .5, lan-
ceolate sensorial seta; Sc, subcoxa; 7h.1—3, thoracic segments;
Ti, tibiotarsus(i); V7T, ventral tube. MSPU, Zoology and Ecology
Department of Moscow State Pedagogical University.

in two regions of the European part of Russia, namely
the Penza and Samara regions. Previously (Shveenko-
va, 2010, 2010a), only two Oligaphorura species were
known for that area, i.e. the widespread O. absoloni
(Borner 1901) and O. uralica (Khanislamova 1986),
the latter species described from the southern Urals
(Bashkiria). Recently, two more species of the genus,
O. humicola Shvejonkova et Potapov 2012 and O. sto-
Jkoae (Shvejonkova et Potapov 2012), have been dis-
covered in the chernozem soils of the same regions.
This paper provides descriptions of further four new
congeners, namely O. jiguliensis sp. n., O. imosolica sp. n.,
O. psammophila sp. n. and O. mazeii sp. n.

MORPHOLOGICAL REMARKS

Two main types of furcal remnant can be distin-
guished within the genus Oligaphorura Bagnall 1949.
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Table 1. Main diagnostic characters of the species-groups within the genus Oligaphorura

Species-group |Number of pso at antennal base | Anal spines | Number of distal setae on tibiotarsi| Type of furcal area
“absoloni” 3+3 + 11 A
“alnus” 3+3 + 11 D
“groenlandica” 3+3 + 11 SorH
“differens” 3+3 + 9 D
“daii” 3+3 +/— 5-8 D
“montana” 4+4 + 11 S
“marcuzzii” 4+4 — 6—11 SorH

The first consists of a cuticular fold of various sizes, lo-
cated ventrally in the central part of Abd.4. In the sec-
ond, more reduced type, the furca is completely ab-
sent and only a field with fine integument granulations
remains in its place. Apart from this, there are also two
types of chaetotaxy in the so-called manubrial region,
i.e. the area located between the furcal remnant and
the medial pore on the Abd.4 sternum. The former,
more complete variant can be interpreted either as the
presence of 2 + 2 axial (dental) setae in two rows to-
gether with two posterior rows of manubrial setae
(Weiner, 1996) or as 1 + 1 dental setae and three pos-
terior rows of manubrial setae (Pasnik, Weiner, 2017).
In the second type, one of these setal rows was abort-
ed, this to be interpreted either as the conservation of
1 + 1 axial (dental) setae with two manubrial posterior
rows of setae (Weiner, 1996) or as the complete ab-
sence of dental setae while maintaining three rows of
manubrial setae (Pasnik, Weiner, 2017). These two
chaetotaxic patterns and two types of furcal remnants
appear to be independent in their evolution and their
combinations lead to the existence of four types of fur-
cal areas within the genus:

e type-S, or “schoetti”’-type: a combination of the
first type of furcal remnant and the first type of chae-
totaxic pattern;

e type-A, or “absoloni”-type: a combination of the
first type of furcal remnant together with the second
type of chaetotaxic pattern;

e type-H, or “humicola”-type: a combination of
the second type of furcal remnant and the first chaeto-
taxic pattern;

e type-D, or “differens”-type: a combination of the
second type of furcal remnant and the second chaeto-
taxic pattern.

SUBDIVISION OF THE GENUS

Recently (Weiner, 1996; Weiner, Kaprus’, 2014),
five different genera have been identified within the
tribe Oligaphorurini: Archaphorura Bagnall 1949, Oli-
gaphorura Bagnall 1949, Micraphorura Bagnall 1949,
Dimorphaphorura Bagnall 1949, and Chribellphorura
Weiner 1996. This division was proposed by Bagnall
(1949) and over recent decades has been mainly based
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on such a non-adaptive character as the degree of furca
reduction, which is non-functional even in its maxi-
mum development in the subfamily, while the inde-
pendence of some of these genera has repeatedly been
doubted (Christiansen, Bellinger, 1980; Fjellberg,
1987; Shvejonkova, Potapov, 2012; Babenko, Fjell-
berg, 2015). Recently a formal phylogenetic analysis of
the tribe Oligaphorurini was performed and all genera
of the tribe except Chribellphorura have been merged
(Pasnik, Weiner, 2017) into one genus Oligaphorura,
which includes at least 60 known species (Bellinger
et al., 1996—2020), with this number constantly in-
creasing (Liu et al., 2019; Sun et al., 2019). The taxon-
omy of Oligaphorurini is based on a combination of a
limited number of morphological characters; with
neither key nor unique features (autapomorphies)
known which would allow us to reliably distinguish
closely related lineages within the genus. There are
several general or regional identification keys (e.g.,
Fjellberg, 1987; Babenko, Fjellberg, 2015; Pasnik,
Weiner, 2017; Sun et al., 2019), all greatly facilitating
an assessment of this diversity. For the same purpose,
we propose a division of the genus into a number of
groups that combine species with higher rates of mor-
phological similarity. The main diagnostic characters
of these species-groups are given in the Table 1.

e The “absoloni”-group (Holarctic): O. absoloni

(Borner 1901), O. kurtshevae Martynova 1981!, O. pi-
eninensis (Weiner 1988), O. wuralica (Khanislamova
1986), O. changbaiensis Sun et Wu 2012, O. gamae
(Busmachiu et Weiner 2013), O. shifangensis Liu et al.
2019, O. mazeii sp. n., O. jiguliensis sp. n.

e The “alnus”-group (eastern Palaearctic): O. al-
nus (Fjellberg 1987), O. jingyueensis (Sun et Wu 2012),
0. sanjiangensis (Sun et Wu 2012), O. inya (Weiner et
Kaprus’ 2014), O. sibirica (Weiner et Kaprus’ 2014),
0. pseudoinya (Weiner et Kaprus’ 2014), O. wanglan-
gensis Sun et Xie 2019.

e The “groenlandica”-group (Holarctic): O. groen-
landica (Tullberg 1877), O. schoetti (Lie-Pettersen
1896), O. rottabetsuensis (Yosii 1972), O. ursi Fjellberg
1984, O. aborigensis (Fjellberg 1987), O. interrupta

I The position of this species within the “absoloni”-group was
confirmed by our study of the type specimens.
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(Fjellberg 1987), O. nataliae (Fjellberg 1987), O. nuda
(Fjellberg 1987), O. pingicola (Fjellberg 1987), O. re-
versa (Fjellberg 1987), O. judithae (Weiner 1994),
O. linderae (Weiner 1994), O. koreana (Weiner 1994),
O. tuvinica Potapov et Stebaeva 1997, O. sabulosa
Babenko 2007, O. judithnajtae Weiner et Pasnik 2017,
O. psammophila sp. n.

e The “differens”-group (mainly Europe, except
for O. sophyae): O. differens (Bagnall 1949), O. raxensis
(Gisin 1961), O. pseudoraxensis (Nosek et Christian
1983), O. hackeri (Christian 1986), O. melittae (Chris-
tian 1993), O. irinae (Thibaud et Taraschuk 1997),
0. eremia (Kaprus’ et al. 2002), O. olenae (Weiner et
Kaprus’ 2014), O. sophyae (Weiner et Kaprus’ 2014),
O. caucasica (Weiner et Kaprus’ 2014), O. imosolica sp. n.

e The “daii”-group (Europe): O. daii (Pomorski
et al. 1998), O. chatyrdagi (Kaprus‘ et al. 2002), O. ste-
posa (Kaprus’ et al. 2002), O. stojkoae (Shvejonkova et
Potapov 2012).

e The “montana”-group (eastern Palaearctic):
O. montana Weiner 1994, O. pseudomontana Sun et
Wu 2012, O. chankaensis Sun et Wu 2012, O. ussurica
Shveenkova et Babenko 2019, O. kedroviensis Shveen-
kova et Sun 2019.

e The “marcuzzii”-group (mainly Europe, except
for O. ambigua): O. marcuzzii Cassagnau 1968, O. hu-
micola Shvejonkova et Potapov 2012, O. kremenitsai
Shvejonkova et Potapov 2012, O. ambigua Babenko et
Fjellberg 2015.

Because these groups are entirely based on external
morphology, naturally some species can be included
into a particular group not because of true generic re-
lations, but only because of convergent similarities.
Only for some local groups, such as, for example, the
“montana” and the “marcuzzii” groups, some genetic
proximity may be suggested. The remaining groups are
most likely artificial and include both related and non-
related forms.

Seven known species, namely O. multiperforata
(Gruia 1973), O. gela (Christiansen et Bellinger 1980),
O. palissai (Yosii 1971), O. quadrituberculata (Borner
1901), O. alavensis (Simén-Benito et al. 1994), O. ser-
ratotuberculata (Stach 1933) and O. duocellata Baben-
ko et Fjellberg 2015, could not be included into any
group. For the first five species, we simply do not have
the necessary information, since some key features are
omitted from the original descriptions. Oligaphorura
serratotuberculata is probably a group of related forms,
as can be seen from differing descriptions (Stach,
1933; Pomorski, 1998; Fjellberg, 1998; Weiner, 1996;
Shvejonkova, Potapov, 2012). Because O. duocellata
occupies an isolated position, it may well be assigned
in future to a separate group together with a similar,
yet undescribed species from Yakutia.
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SPECIES DESCRIPTIONS

Oligaphorura mazeii Shveenkova et Babenko sp. n.
(Figs 1, 1-6)

Diagnosis. Body cylindrical. Dorsal sensilla on
body well-marked. Anal spines relatively long (width :
length as 1: 4), set on tiny papillae. AO with 5 papillae,
PAO slightly larger than nearest pso, with 3—4 lobes.
Labium of ABC-type. Both Th.2—3 with lateral ms.
Tibiotarsal chaetotaxy most complete of genus, distal
whorls (A + T) of each 7i with 11 setac. Number
of pso: 32/133/33343 (dorsal), 11/000/0000 (ven-
tral), 111 (subcoxal). Number of ventral psx:
0/000/12(1)1(2)100+1™. A-type of furcal remnant.
Abd.5 often with unpaired seta p,,.

Type material. Holotype, Q onslide, Europe-
an part of Russia, Middle Volga River Basin, Penza
Region, “Privolzhskaya Lesostep” State Nature Re-
serve, upper reaches of Sura River, Ulmus laevis ripar-
ian deciduous forest [53.3169° N, 46.8866° E], soil (0—
10 cm), 30.09.2014, leg. Yu. Shveenkova.

Paratypes: 1 &, 1 2, 6.08.2014, ibid., 2 29, 1 &,
29.05.2006, same Nature Reserve, middle reaches of
Kadada River, near settl. Shatkino, oak (Quercus ro-
bur) forest [52.9229° N, 46.2752° E], soil (0—10 cm),
2 3848, 23.05.2006, same Nature Reserve, middle
reaches of Kadada River, near settl. Krasnoe Pole, oak
(Quercus robur) forest [52.8169° N, 46.3929° E], soil
(0—10cm), 1 ?,4.10.2016, ibid., but pine (Pinus sylves-
tris) forest [52.8240° N, 46.3519° E], soil (0—10 cm),
599, 7 88, 2.06.2016, ibid., but meadow with Cal-
amagrostis epigejos [52.8130° N, 46.3527° E], soil (40—
50 cm). The types are kept in the collection of MSPU.

Description. Size 0.52—0.62 mm, holotype
0.615 mm. Colour white in alcohol. Body cylindrical.
Granulation regular, slightly coarser around dorsal pso
(10—12 granules) located both on head and 4bd.4—5
(Fig. 1, I).

Number of pso: 32/133/33343 (dorsal) and
11/000/0000 (ventral) (Fig. 1, 1, 4, 5). Ventral psx
poorly expressed, sometimes not visible, its number as
0/000/12(1)1(2)100+1™ (Fig. 1, 5). Each upper Sc of
legs 1—3 with 1 pso and 1 psx.

Antennae slightly shorter than head. Ant.4 with
three slightly thickened S-setae, subapical organite
present, microsensillum located in proximal row of se-
tae (Fig. 1, 2). AO on Ant.3 consisting of 5 papillae,
5 guard setae, 2 sensory rods, 2 granulated clubs (ex-
ternal one larger) and lateral ms. Antennal area not
marked. Ant.1—2 with 8 and 14 setae, respectively. PAO
located laterally in cuticular furrow, with 4(3) lobes,
slightly larger than nearest pso. Maxilla unmodified.
Maxillary palp simple with 1 basal seta and 2 sublo-
bals. Labrum with 4/342 setae. Labium with 10 guards
(6 long and 4 spiniform), 6 proximal, 4 basomedian
and 5 basolateral setae, terminal sensilla of papillae A4,
B and C thickened, sensillum on papilla C slightly
thinner than others (labium of ABC type) (Fig. 1, 3).
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Fig. 1. Oligaphorura mazeii sp. n.: I — dorsal chaetotaxy; 2 — antenna, different views; 3 — labial palp (guards not shown); 4 —
ventral chaetotaxy of head; 5 — ventral chaetotaxy of abdomen; 6 — tip of leg 3. Scales (mm): /—6 — 0.05.
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Dorsal setae poorly differentiated into macro- and
microsetae, symmetrical in general (Fig. 1, 1). S-setae
well marked and distributed as follows: 2/022/222111
(dorsally), 2/000/0001(0)1(0)0 (ventrally) and 0, 1, 1
on lower Sc of legs 1—3. Head with axial unpaired seta a,
and without a,, d,, absent as usual for genus. Setae p,
on head usually at level with p,. Th.l1 with 7 + 7 dorsal
setae. Lateral ms present on both Th.2—3. Terga of
Th.2—Abd.3 with 3—4 pairs of axial setae. Abd.4 with
unpaired seta m,. Abd.5 with unpaired seta p, often
present. On Abd.6 setae a, and a, approximately the
same size, setae a, and p, slightly longer than a,. Tho-
racic sterna with 0-1-1 setae on each side of ventral
line. Ventral chaetotaxy of abdomen as in Fig. 1, 4—35.

Upper subcoxae of legs 1—-3 with 4(3), 5(4), 5(4)
setae, respectively. Tibiotarsal chaetotaxy most com-
plete of genus with 20—20—19 setae, respectively: dis-
tal whorls (7 + A) with 11 setae, 7 B-setae (B, absent
only on 7i 3), one seta of C-whorl and unpaired seta
M. Unguis without inner or lateral teeth, unguiculus
narrow with narrow basal lamella, about 0.7 times as
long as inner edge of unguis (Fig. 1, 6). VT with 7 + 7
proximal and 2+2 setae at base. Furcal remnant of A-
type. Each of lateral anal valves with a,, 2a, setae, un-
paired valve with a,, 2b,, 2b, and 5 setae in c-row (b,
and a, absent). Anal spines relatively long (width:
length as 1:4), set on tiny papillae.

Affinities. Oligaphorura mazeii sp. n. belongs to
the “absoloni”-group, being characterized by the
presence of 11 distal setae on the tibiotarsi and the fur-
cal remnant being of A-type. Three species of the
group, viz. O. absoloni, O. gamae and O. pieninensis,
differ clearly from O. mazeii sp. n. by such a sound
character as the absence of ms from 7h.3. Two other
congeners of the same species-group, O. uralica and
O. changbaiensis, have more pso on Abd.1—5 (44454).
Oligaphorura kurtshevae can be distinguished by an
uncommon (triangular) arrangement of pso on the
posterior part of the head.

Formally, O. mazeii sp. n. seems to be especially
similar to O. shifangensis, the latter species from Chi-
na, as both show identical pseudocellar formulae (dor-
sal, ventral and subcoxal), the same type of the furcal
area, and ms present on both 7h.2—3. However, the
new species is distinctly smaller (0.52—0.62 mm, vs
1.1—1.6 mm in O. shifangensis) and has a different type
of labium (ABC, vs AC in O. shifangensis). There are al-
so several stable chaetotaxic differences between these
species, for instance, the number of setae in the baso-
lateral part of the labium (5 + 5 in O. magzeii sp. n., vs
6 + 6 in O. shifangensis) and on Th.1 (7 + 7 setae in
0. mazeii sp. n., vs 8—9 + 89 in O. shifangensis).
Apart from this, the new species differs by the number
of sensilla on the thorax (022 in O. mazeii sp. n., vs 011
in O. shifangensis) and the usual presence of unpaired
seta p, on Abd.5 (absent from O. shifangensis).
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Distribution and ecology. The species
was registered in three separated parts of the “Privolz-
hskaya Lesostep” Nature Reserve, namely, in the up-
per reaches of Sura River (so called “Verkhnesursky”
cluster) and in two different areas of the middle reach-
es of Kadada River (clusters “Kuncherovsky” and
“Borok™). O. mazeii sp. n. inhabits various types of
biotopes including forests, steppes and floodplains,
everywhere clearly preferring sandy soils.

Etymology. The species is named after proto-
zoologist Yuri Mazei, whose earlier scientific career
was associated with the Penza State University. Under
his initial direction, studies on soil microfauna in the
“Privolzhskaya Lesostep” Nature Reserve were started.

Oligaphorura jiguliensis Shveenkova et Babenko sp. n.
(Figs 2, I-7)

Diagnosis. Body cylindrical. Dorsal sensilla on
body poorly marked, long and thin. Anal spines rela-
tively long (width : length as 1 : 5), without papillae.
AO with 5 papillae, PAO about as long as nearest pso,
with 3—4 lobes. AC-type of labium. Both 7/.2—3 with
lateral ms. Each tibiotarsi with 11 distal setae. Number
of pso: 32/033/33343 (dorsal), 11/000/0000 (ventral),
111 (subcoxal). Ventral psx not visible. A-type of furcal
remnant. Abd.5 often with unpaired seta p,,.

Type material. Holotype, @ onslide, Europe-
an part of Russia, Middle Volga River Basin, Samara
Region, “Samarskaya LLuka” National Park, calcare-
ous stone-pit, maple and birch forest [53.4059° N,
50.0794° E], soil, 02.05.2011, leg. Yu. Shveenkova.

Paratypes: @, & and 1 juv., same location as holo-
type. Types are kept in the collection of the MSPU.

Description. Size 0.66—0.84 mm, holotype
0.725 mm. Colour white in alcohol. Body cylindrical.
Granulation regular (Fig. 2, 1).

Number of pso: 32/033/33343 (dorsally) and
11/000/0000 (ventrally) (Fig. 2, 1, 4, 5). Each upper Sc
of legs 1—3 with 1 pso. Ventral psx not visible.

Antennae slightly shorter than head. Ant. 4 with
two poorly thickened S-setae, or present, ms located in
proximal row of setae (Fig. 2, 2). AO on Ant.3 consist-
ing of 5 papillae, 5 guard setae, 2 sensory rods, 2 gran-
ulated clubs (external one larger) and lateral ms. An-
tennal area not marked. Anz.1—2 with 8 and 15 setae,
respectively. PAO located laterally in cuticular furrow,
with 4(3) lobes, about as long as nearest pso. Maxilla
unmodified. Maxillary palp simple with 1 basal seta
and 2 sublobals. Labrum with 4/342 setae. Labium
with 10 guards (6 long, 4 spiniform), 6 proximal, 4 ba-
somedian and 5 basolateral setae, terminal sensilla of
papillac A and C thickened (labium of AC type)
(Fig. 2, 3).

Dorsal setae poorly differentiated into macro- and
microsetae, symmetrical in general (Fig. 2, 1). S-setae
poorly marked, long and thin and distributed as fol-
lows: 2/011/222(1)110 (dorsally), 2/000/00000 (ven-
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Fig. 2. Oligaphorura jiguliensis sp. n.: 1 — dorsal chaetotaxy; 2 — antenna, different views; 3 — labial palp; 4 — ventral chaetotaxy
of head; 5 — ventral chaetotaxy of abdomen; 6 — furcal area; 7 — tip of leg 3. Scales (mm): 1, 4, 5—0.1; 2, 3, 6, 7— 0.05.
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trally) and 0, 0, 1 on lower Sc. Head with axial un-
paired setae a, and without a,, d, absent as usual for
genus. Setae p; on head usually at level with p,. Th.1
with only 5+5 dorsal setae. Lateral ms present on both
Th.1-2. Terga of Th.2—Abd.3 with 3—4 pairs of axial
setae. Abd.4 with paired setae m; or with unpaired seta
m,. Unpaired seta p, on Abd.5 often present (its local-
ization variable — in holotype and some paratypes it
moved forward to my-position). On Abd.6 seta a,
slightly shorter than p, but longer than a,, setae a,
more than twice the length of a,. Thoracic sterna with
0-1-1 setae on each side of ventral line. Ventral chae-
totaxy of abdomen as in Fig. 2, 4, 5, 6.

Upper subcoxae of legs 1—3 with 3, 5, 5 setae, re-
spectively. Tibiotarsal chaetotaxy most complete of
genus with 20—20—19 setae, respectively: distal whorl
(T + A) with 11 setae, 7 B-setae (B, absent only on 7i 3),
unpaired seta M and one seta of C-whorl. Unguis
without inner or lateral teeth, unguiculus narrow with
weak basal lamella, about 0.8 times as long as inner
edge of unguis (Fig. 2, 7). VT'with 7 + 7 proximal setae
and 2 + 2 at its base. Furcal remnant of A-type (Fig. 2,
5, 6). Each of lateral anal valves with a,, 2a, setae, up-
per valve with a, 2b,, 2b, and 5 setae in c-row (b, and
a, absent). Anal spines thin and long, (width: length as
1 : 5) without papillae.

Affinities. O. jiguliensis sp. n. belongs to the
“absoloni”-group (see above), being characterized by
11 distal setae on the tibiotarsi and the furcal remnant
of A-type. Three species of this group, i.e. O. absoloni,
0. gamae and O. pieninensis, differ clearly by the ab-
sence of lateral ms on Th.3. Oligaphorura kurtshevae is
characterized by an uncommon triangular arrange-
ment of pso in the posterior part of the head. Oliga-
phorura jiguliensis sp. n. can easily be distinguished
from others species of the “absoloni”-group, namely
O. changbaiensis, O. shifangensis, O. uralica and
O. magzeii sp. n., by the absence of pso on Th.1.

Distribution and ecology. The new spe-
cies is only known from the type locality where it was
found in a maple-birch forest at the foot of rocks.

Etymology. The species is named after the
Zhiguli (Jiguli in Latin transliteration) Hills of “Sa-
marskaya Luka” National Park.

Oligaphorura imosolica Shveenkova et Babenko sp. n.
(Figs 3, 1-06)

Diagnosis. Body cylindrical. Dorsal sensilla
short, poorly marked. Anal spines relatively short
(width : length as 1 : 3), set on tiny papillae. A0 with
5 papillae, PAO slightly larger than nearest pso, with
3—4 lobes. Labium: ABC-type. Both Th.2—3 with lat-
eral ms. Number of pso: 32/133/33343 (dorsal),
11/000/0000 (ventral). Number of ventral psx:
0/000/111100+1™, Upper Sc of legs 1—3 with 111 pso
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and 1(?2)22 psx, respectively. Distal whorl of each Ti
with 9 setae. Furcal remnant: D-type.

Type material. Holotype, @ onslide, Europe-
an part of Russia, Middle Volga River Basin, Penza
Region, “Privolzhskaya Lesostep” State Nature Re-
serve, right bank of Khoper River, Padus avium forest
[52.8340° N, 44.4228° E], soil (50—60 cm),
24.07.2015, leg. Yu. Shveenkova.

Paratypes: 1 8, same data as holotype, 8 22, 2 338,
1 juv., same Nature Reserve, upper reaches of
Khoper River, meadow with Calamagrostis epigejos
[52.9967° N, 44.3295° E], soil (40—50 cm),
05.06.2009, 399, 6 38 and 1 juv., European part of
Russia, Middle Volga River Basin, Samara Region,
“Samarskaya Luka” National Park, calcareous stone-
pit, maple forest [53.4059° N, 50.0794° E], soil,
02.05.2011. Types are kept in the collection of the De-
partment of Zoology & Ecology, Moscow State Peda-
gogical University.

Description. Size 0.58—0.73 mm, holotype
0.687 mm. Colour white in alcohol. Body cylindrical.
Granulation regular, coarser on Abd.6 (8—10 granules)
and around dorsal pso located on head and medial
parts of terga (Fig. 3, I).

Number of pso: 32/133/33343 (dorsal) and
11/000/0000 (ventral) (Fig. 3, 1, 4, 5). Number of ven-
tral psx: 0/000/111100+1™, on Abd.1 psx located in lat-
eral position (Fig. 3, 5). Upper Sc of legs 1—3 with 111
pso and 1(?2)22 psx, respectively.

Antennae slightly shorter than head. Ant.4 with two
slightly thickened S-setae, or present, microsensillum
located in proximal row of setae (Fig. 3, 2). AO on
Ant.3 consisting of 5 papillae, 5 guard setae, 2 sensory
rods, 2 granulated clubs (external one larger) and lat-
eral ms. Antennal area slightly marked with uniform
granulation. Ant.1—-2 with 8 and 13 setae, respectively.
PAO located laterally in cuticular furrow, with 4(3)
lobes, slightly larger than nearest pso. Maxilla unmod-
ified. Maxillary palp simple with one basal seta and
2 sublobals. Labrum with 4/342 setae. Labium with
10 guards (6 long, 4 spiniform), 6 proximal, 4 basome-
dian and 5 basolateral setae, terminal sensilla of papil-
lae A, B and C thickened, the latter slightly thinner
than others (labium of ABC type) (Fig. 3, 3).

Dorsal setae poorly differentiated into macro- and
microsetae, symmetrical in general (Fig. 3, 7). S-setae
short, poorly marked and distributed as follows:
10/011/0001(0)1(0)0 (dorsally), 2/000/000000 (ven-
trally) and not developed on lower Sc. Head with axial
unpaired setae a, and without a, d, absent as usual for
genus. Setae p, on head usually in front of p,. Th.1 with
6—7 + 6—7 dorsal setae. Lateral ms present on both
Th.2—3. Terga of Th.2—Abd.3 with 3—4 pairs of axial
setae. Abd.4 with unpaired seta m,. On Abd.6 setae ay,
a,, p, of approximately equal size, setae al as long as
1/2 of p,. Thoracic sterna with 0-1-1 setae on each
side. Ventral chaetotaxy of abdomen as in Fig. 3, 4, 5.
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Fig. 3. Oligaphorura imosolica sp. n.: 1 — dorsal chaetotaxy; 2 — antenna, different views; 3 — labial palp; 4 — ventral chaetotaxy
of head; 5 — ventral chaetotaxy of abdomen; 6 — tip of leg 3. Scales (mm): 7, 4, 5—0.1; 2, 3, 6 — 0.05.
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Upper subcoxae of legs 1—3 with 3, 3(4), 3 setae,
respectively. Tibiotarsal chaetotaxy with 18—18—17 se-
tae, respectively: distal whorl (7 + A) with 9 setae (se-
tae T, and T; absent), 7 B-setae (B, absent only on 7i 3),
unpaired seta M and one seta of C-whorl. Unguis
without inner or lateral teeth, unguiculus narrow with
weak basal lamella, about 0.6 times as long as inner
edge of unguis (Fig. 3, 6). VT with 6 + 6 proximal and
2 + 2 setae at its base. Furcal remnant of D-type. Each
of lateral anal valves with a,, 2a, setae, upper valve
with ay, 2b,, 2b, and 5 setae in c-row (b, and a, absent).
Anal spines relatively short, (width: length as 1 : 3) set
on tiny papillae.

Affinities. Due to only 9 distal setae on the ti-
biotarsi and the D-type of furcal remnant, O. imosolica
sp. n. can be assigned to the “differens”-group. It isin-
deed very similar to O. differens, although can easily be
distinguished by the different expression of dorsal sen-
silla, which are more numerous (2/011/22211, vs
10/011,/0001(0)1(0)0 in O. imosolica sp. n.) and clearly
visible only in O. differens. There are also a number of
tiny, but rather stable characters that can be used for
these species’ separation. Among them, the number of
ventral and subcoxal psx (0/000/111100+1™ and
1(?2)22 in O. imosolica sp. n., vs only 1+1 ventral psx
on Abd.4 in O. differens) and the number of setae on
the upper subcoxae (33(4)3 in O. imosolica sp. n., vs
445in O. differens) and VT (6 + 6 in O. imosolica sp. n.,
vs 5+ 5in O. differens). Apart from this, the new spe-
cies is smaller (0.58—0.73 mm, vs 0.83—0.98).

Three other species of the “differens”-group,
namely O. caucasica, O. eremia and O. hackeri, differ
clearly from the new species in the absence of ms on
Th.3. Both O. raxensis and O. melittae are character-
ized by the absence of pso from Th.1.

Further four species of the “differens”-group,
0. irinae, O. olenae, O. sophyae and O. pseudoraxensis,
have the same number of dorsal pso as O. imosolica sp.
n. Contrary to O. imosolica sp. n., two former have pso
on the abdominal sterna (0001 in O. irinae and 1111 in
0. olenae), O. sophyae has only four papillae in 40,
while O. pseudoraxensis is characterized by thin anal
spines.

Distribution and ecology. Oligaphorura
imosolica sp. n. clearly prefers lower soil horizons in
both forest and steppe biotopes and, apparently, is
widespread in the region under study. It was found on
territories of both “Samarskaya Luka” National Park
and “Privolzhskaya Lesostep” State Nature Reserve.
In the latter, it was registered in two separate areas in
the Khoper River basin, namely, in “Ostrovtsovsky”
and “Poperechensky” clusters.

Previous records of O. irinae in the broadleaved
forests of Russia (Chernov et al., 2010; Shveenkova,
2010a) belong to O. imosolica sp. n.

Etymology. The species is named after its bio-
logical preferences, “imo solo” Lat., meaning the
lower, deeper soil horizons.
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Oligaphorura psammophila Shveenkova et Babenko sp. n.
(Figs 4, 1-06)

Diagnosis. Body cylindrical. Dorsal sensilla
short, well-marked. Anal spines relatively short
(width: length as 1 : 3), set on tiny papillae. AO with
5 papillae, PAO slightly larger than nearest pso, with
3—4 lobes. Labium: ABC-type. Tibiotarsi with 11 dis-
tal setae. Lateral ms present only on 74.2. Number of
pso: 32/133/33343 (dorsal), 11/000/0000 (ventral).
Number of ventral psx: 0/000/111100. Upper Sc of legs
1-3 with 111 pso and 111 psx, respectively. Furcal rem-
nant: S-type.

Type material. Holotype, & onslide, Europe-
an part of Russia, Middle Volga River Basin, Penza
Region, “Privolzhskaya Lesostep” State Nature Re-
serve, middle reaches of Kadada River, pine forest on
slope [52.8213° N, 46.3465° E], soil (0—10 cm),
04.10.2018, leg. Yu. Shveenkova.

Paratypes: 1 &, 3 @, same data as holotype, 2 33,
499, same data as holotype, but aspen forest
[52.8189° N, 46.3607° E], 04.05.2009, 2 33 (prema-
ture), same locality, but 10.10.2009. Types are kept in
the collection of the Department of Zoology & Ecol-
ogy, Moscow State Pedagogical University.

Description. Size 0.60—0.70 mm, holotype
0.626 mm. Colour white in alcohol. Body cylindrical.
Granulation regular, slightly coarser around dorsal pso
(10—12 granules) located on head and central part of
body (Fig. 4, I).

Number of pso: 32/133/33343 (dorsal) and
11/000/0000 (ventral) (Fig. 4, 1, 4, 5). Ventral psx
sometimes poorly expressed, its number as
0/000/111100, on Abd.1 psx located in lateral position
(Fig. 4, 5). Each upper Sc of legs 1—3 with 1 pso and 1
psx, respectively.

Antennae slightly shorter than head. Ant.4 with two
slightly thickened S-setae, or present, microsensillum
located in proximal row of setae (Fig. 4, 2). AO on
Ant.3 consisting of 5 papillae, 5 guard setae, 2 sensory
rods, 2 granulated clubs (external one larger) and lat-
eral ms (Fig. 4, 2). Ant.1—2 with 8 and 14 setae, respec-
tively. Antennal area not marked. PAO located laterally
in cuticular furrow, with 4(3) lobes, slightly larger than
nearest pso. Maxilla unmodified. Maxillary palp sim-
ple with 1 basal seta and 2 sublobals. Labrum with
4/342 setae. Labium with 10 guards (6 long, 4 spini-
form), 6 proximal, 4 basomedian and 5 basolateral se-
tae, terminal sensilla of papillae 4, B and C thickened
(labium of ABC type) (Fig. 4, 3).

Dorsal setae poorly differentiated into macro- and
microsetae, more or less symmetrical (Fig. 4, 7). S-se-
tac well marked and distributed as follows:
2/011/222111 (dorsally), 2/000/000000 (ventrally) and
0, 0, 1 on lower Sc. Head with axial unpaired setae q,
and without gy, d, absent as usual for genus. Setae p,
on head usually at level with p,. Th.1 with 7 + 7 dorsal
setae. Lateral ms present only on Th.2, absent on 7h.3.
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Fig. 4. Oligaphorura psammophila sp. n.: I — dorsal chaetotaxy; 2 — antenna, different views; 3 — labial palp; 4 — ventral chaetotaxy
of head; 5 — ventral chaetotaxy of abdomen; 6 — tip of leg 3. Scales (mm): 7, 4, 5—0.1; 2, 3, 6 — 0.05.
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Terga of Th.2—Abd.3 with 3—4 pairs of axial setae.
Abd.4 usually with unpaired seta m,. On Abd.6 setae a,,
a,, p, of approximately equal size, and setae a; as long
as 1/2 of p,. Thoracic sterna with 0-1-1 setae on each
side. Ventral chaetotaxy of abdomen as in Fig. 4, 4, 5.

Upper subcoxae of legs 1—3 with 4, 5(6), 5 setae,
respectively. Tibiotarsal chaetotaxy most complete of
genus with 20—20—19 setae, respectively: distal whorl
(T + A) with 11 setae, 7 B-setae (B, absent on 7i 3),
unpaired seta M and one seta of C-whorl. Unguis
without inner or lateral teeth, unguiculus narrow with
weak basal lamella, about 0.7 times as long as inner
edge of unguis (Fig. 4, 6). VT with 7 + 7 proximal and
2+2 setae at base. Furcal remnant of S-type. Each of
lateral anal valves with q,, 2a, setae, upper valve with
ay, 2b,, 2b, and 5 setae in c-row (b, and a, absent).
Anal spines short (width: length as 1 : 3), set on tiny
papillae.

Affinities. O. psammophila sp. n. is a member
of the “groenlandica”-group, having 11 distal setaec on
the tibiotarsi and the S-type of furcal remnant. Among
the known species of this group, it shares the absence
of ms from Th.3 only with O. ursi, O. nataliae, O. tuvi-
nica and O. sabulosa. The former species differs from
O. psammophila sp. n. in having the A-type of labium
(ABC in O. psammophila sp. n.). Oligaphorura nataliae
lacks dorsal pso on Th.1. Oligaphorura tuvinica shows
more subcoxal pso (333 in O. tuvinica, vs 111 in
O. psammophila sp. n.), whereas O. sabulosa is charac-
terized by a different number of pso on Abd.4.

Distribution and ecology. The species
seems to have a local distribution within the “Privolz-
hskaya Lesostep” Nature Reserve being found only in
one area, so called “Kuncherovsky” cluster. It can be
treated as a psammobiont clearly preferring sandy soils
in the region under study.

Etymology. The species is named after its eco-
logical preferences, being recorded in sandy soils.

Key to the Oligaphorura species
from the forested steppe zone of Russia

1 Anal spines absent..........ccccoeevveeiiiiiineiieiiinenn. 2
— Anal Spines present........cceeeueeeeueeiineeieneeiineennnnnn. 3
2 4 + 4 pso at antennal base, tibiotarsi with 6 distal

SELAC. ...vunieii e O. humicola

Species of the “marcuzzii”-group: 42/133/33354
(dorsal pso), 11/000/1111 (ventral pso), 222 (sub-
coxal pso), ABD labium, H-type of furcal remnant,
ms on Th.3 absent, AS absent

— 3+ 3 pso at antennal base, tibiotarsi with 7 distal se-
TAC oevueieiiiie e et e e e e e e e e e e eaae O. stojkoae

Species of the “daii”-group: 32/133/33343 (dorsal
pso), 11/000/0000 (ventral pso), 111 (subcoxal pso),
ABC labium, D-type of furcal remnant, ms on 7h.3
absent, A5 absent
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= 3+ 3 pso at antennal base, tibiotarsi with 11 distal se-

L2 O. serratotuberculata®
Ant.3—4  fused, 32/122/33343 (dorsal pso),
11/000/11111 (ventral pso), 111 (subcoxal pso), ABC
labium, ms on Th.3 present, S-type of furcal rem-
nant, Abd.5 and 6 fused dorsally, AS absent
Tibiotarsi with distal 9 setae.........ccccccceeeeeeeeennnn. 4
Tibiotarsi with 11 distal setae.........c....cceeeeeeennee. 5
AOwith 5 papillae..................... 0. imosolica sp. n.
Species of the “differens”-group: 32/133/33343
(dorsal pso), 11/000/0000 (ventral pso), 111 (sub-
coxal pso), ABC labium, D-type of furcal remnant,
with ms on Th.3, 9 distal setae on tibiotarsi, dorsal
sensilla poorly differentiated
— AOwith 4 papillae..........ccccceeveeennnn O. sophyae
Species of the “differens”-group: 32/133/33343
(dorsal pso), 11/000/0000 (ventral pso), 111 (sub-
coxal pso), AC labium, D-type of furcal remnant,
9 distal setae on tibiotarsi, ms on Th.3 present
5 Furcal remnant of D-type........cccceveeencieeeeennnnen. 6
— Furcal remnant of S-type.......cccooevvveeiivieeeennnn.. 7
= Furcal remnant A-type........ccceeevvvvvuieeeeeeenennnnnnn. 8
6 Abd.4 with 4 + 4 dorsal pso.................. O. sibirica
Species of the “alnus”-group: 32/133/33343 (dor-
sal pso), 11/000/0000 (ventral pso), 111 (subcoxal
pso), AC labium, D-type of furcal remnant, with ms
on Th.3, 11 distal setae on tibiotarsi

— Abd.4 with 5 + 5 dorsal and without ventral

A || W

Species of the “alnus”-group: 32/133/33353 (dor-
sal pso), 11/000/0000 (ventral pso), 111 (subcoxal
pso), AC labium, D-type of furcal remnant, with ms
on Th.3, 11 distal setae on tibiotarsi

= Abd.4 with 5 + 5 dorsal and with 1 + 1 ventral
DSO.ceeeaeeeeeeiee e O. pseudoinya

Species of the “alnus”-group: 32/133/33353 (dor-
sal pso), 11/000/0001 (ventral pso), 111 (subcoxal
pso), AC labium, D-type of furcal remnant, with ms
on Th.3, 11 distal setae on tibiotarsi

7 Upper subcoxae of legs 1—3 with 3-3-3 pso............
............................................................ O. tuvinica

Species of the “groenlandica”-group: pso 32/133/
33343 (dorsal pso), 11/000/0000 (ventral pso), 333
(subcoxal pso), ABC labium, S-type of furcal rem-
nant, Th.3 without ms, tibiotarsi with 11 distal setae
— Upper subcoxae with 1-1-1pso...........c.ceevevvnennnnnn...
............................................ O. psammophila sp. n.
Species of the “groenlandica”-group: pso 32/133/
33343 (dorsal pso), 11/000/0000 (ventral pso), 111
(subcoxal pso), ABC labium, S-type of furcal rem-
nant, 7h.3 without ms, tibiotarsi with 11 distal setae

2021

2 This species has not yet been registered in the forested steppe
zone of Russia, although it is rather common in the neighboring
belt of broad-leaved forests (Chernov et al., 2010). Its morphol-
ogy is given after Pomorski (1998).
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8 AOwith 4 short papillae, Th.3 without ms.............
............................................................ O. absoloni

Species of the “absoloni”-group: 32/133/33343
(dorsal pso), 11/000/0000 (ventral pso), 111 (sub-
coxal pso), AC labium, A-type of furcal remnant, ti-
biotarsi with 11 distal setae

— AO with 5 papillae, ms on Th.3 present.............. 9
9  Th.1 without pso...................... 0. jiguliensis sp. n.

Species of the “absoloni”-group: 32/033/33343
(dorsal pso), 11/000/0000 (ventral pso), 111 (sub-
coxal pso), AC labium, A-type of furcal remnant,
Th.3 with ms, tibiotarsi with 11 distal setae, A5 thin
and long, without papillae, 4bd.5 often with un-
paired seta p,

— Withl+1psoon Thl......cccccvvveeiiiniiiiiaannen, 10
10 Thoracic sterna without setae............... O. uralica

Species of the “absoloni”-group: large species with
coarse granulations, especially on Abd.6, AS
strong, PAO about twice as nearest pso,
32/133/44 454 (dorsal pso), 11/000/1(2)1120 (ven-
tral pso), 233 (subcoxal pso), AC labium, A-type of
furcal remnant, 7h.3 with ms, tibiotarsi with 11 dis-
tal setae

— Thoracic sternawith 0-1-1setae.........c..cccccuuee....

Species of the “absoloni”-group: body small and
thin, granulation uniform, AS thin, PAO about as
large as nearest pso, 32/133/33343 (dorsal pso),
11/000/0000 (ventral pso), 111 (subcoxal pso), ABC
labium, A-type of furcal remnant, 74.3 with ms, ti-
biotarsi with 11 distal setae, well-marked sensilla,
Abd. 5 often with unpaired seta p,

CONCLUSIONS

Together with the newly described species, the ge-
nus Oligaphorura presently includes about 65 species
and, according to Bellinger et al. (1996—2020), it is in-
ferior in diversity only to three genera of the family
Onychiuridae: Protaphorura (138 species), Deutera-
phorura (83) and Thalassaphorura (67). Despite this
assessment of the generic diversity is conventional be-
cause of many taxonomic problems, the high species
richness of the genus Oligaphorura is beyond doubt.
Equally unequivocal is its high heterogeneity. The spe-
cies groups identified above probably fail to exhaust
the existing intrageneric diversity. Moreover, many of
them can hardly be considered natural, since they are
based solely on external morphological traits. Yet they
definitely facilitate the assessment of the existing ge-
neric diversity. To establish true genetic relationships,
extensive molecular studies are necessary. Unfortu-
nately, this is a rather distant perspective, but not the
nearest future for the given group.
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HOBBIE BUJbI POJA OLIGAPHORURA (COLLEMBOLA, ONYCHIURIDAE)
13 JECOCTEIIHOM 30HbI POCCUU

IO. B. IlIBeenkoBa®- *, A. b. Baoenko? **

Tocyoapcmeennviii npupodusiii 3anoeednux “Ilpugonicckas aecocmens”, Ilenza, 440031 Poccus
2Hnemumym sionoeuu u seonioyuu umenu A.H. Cesepyoea PAH, Mockea, 119071 Poccus
*e-mail: jushv@mail.ru
**e-mail: Isdc@mail.ru

OmnucaHbl YeTbIipe HOBBIX Buaa pona Oligaphorura 13 1eCOCTEIHOM 30HBI eBpoIelickoit yactu Poccun, a
uMeHHo O. mazeii sp. n., O. jiguliensis sp. n., O. imosolica sp. n. u O. psammophila sp. n. [1epBbie 1Ba BUIa
XapaKTepU3YyIOTCS TMOJHBIM HAaOOPOM MUCTAIBHBIX XeT Ha TUOMOTap3ycax U PYAMMEHTOM IpbITaTeIbHOM
BUJIKU B BUE KYTUKYJISIpHOM ckianku ¢ 1 + 1 xetamu no3anu Hee. Oligaphorura mazeii sp. n. popMajibHO
Haubosiee 6J1U30K K Kutaiickomy Buny O. shifangensis Liu et al. 2019. DTi BUIBI JIETKO pa3IUnIMMBbI TTO CTPO-
€HUI0 HVKHEH TyObl M KOJTMYECTBY CEHCUJIT HA TPYIHBIX cerMeHTax (HkHss ryoa tuna ABC u 022 ceHcw-
bl HA Th.1-3y O. magzeii sp. n. vs AC-tun u 011 cencwmnsl y O. shifangensis). Oligaphorura jiguliensis sp. n.
BBIIEJISIETCS Cpeu OJIM3KUX BUIIOB, UMEIOIIMX JIaTepajibHble MUKPOCEHCHUJIIBI HA ME30- Y MeTaTopaKcax, a
umeHHo O. changbaiensis Sun et Wu 2012, O. shifangensis, O. uralica (Khanislamova 1986) u O. mazeii sp. n.,
OTCYTCTBMEM IICEBIOLIENIEl HAa TIEPBOM I'pyIHOM cerMeHTe. Tpetuii HoBbIi Bun O. imosolica sp. n. Tipearo-
YUTaeT NIyOOKHE MOYBEHHbIE TOPU30HTHI. OH UMEET TOJIBKO 9 NTUCTATIbHBIX XET Ha TUOMOTAp3ycaxX U pyau-
MEHT MpbITaTeJIbHOI BUJIKU B BUE 00JIACTU C MEJIKOI rpaHysIsIueid, 1o3aad KOTOPOil pacIoyioXeHbl 1 +
1 xetbl. O. imosolica sp. n. 6nu3ok k O. differens (Bagnall 1949), Ho xapakTepu3yeTcsi UHBIM HaGOPOM IOP-
casibHbIX ceHcu (2/011/22211 sicHo BeipakeHHbIe ceHewuibl y O. differens vs 10/011/0001(0)1(0)0 mmoxo
3aMeTHbIe CEHCWJLIbI Y HOBoro Buaa). Ilocnemnuit omucanublii Bun, O. psammophila sp. n., ¢ 11 aucranb-
HBIMU X€TaMM Ha THOMOTap3ycax, pyIMMEHTOM BWIKH B BUIE KyTUKYJISIPHOM CKJIAAKU 1 2 + 2 XeTaMu Mo-
3anu Hee Hauboliee roxox Ha O. fuvinica Potapov et Stebaeva 1997, Ho MMeeT MHOE YMCJIO CYOKOKCaIbHbBIX
nicenouesuieit (111 pso y HoBoro Buna vs 333 pso y O. tuvinica). [1penyioxxeHo nejieHue poaa Ha CEMb IPYIIII,
KOTOpbIe O0OBEAMHSIIOT BUIBI C 00JIee BEICOKUM YPOBHEM MOpP(hOJOruiyeckoro cxoacrna. aH omnpenenu-
TEJIbHBIN KITIOY IIJ1s1 BceX 14 BUIOB poma, BCTPEYalOINXCs B pETMOHE.

Karoueswie crosa: Takconomusi, Oligaphorurini, eBporieiickasi yactb Poccun, siecocrenHasi 30Ha, K04
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