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belonging to the subgenus Neobisium (Neobisium)
Chamberlin, 1930.

Surprisingly, there are some main variations in the
specimens attributed to the same species found in the
Middle East, central Asia and Caucasia, e.g. the granu-
lation pattern of the pedipalpal femur, and the carapac-
al chaetotaxy in N. (N.) anatolicum Beier, 1949, the
shape and size of the chelal teeth in the fixed chelal
finger in N. (N.) macrodactylum (Daday, 1888), and
some morphological and morphometric variations in
N. (N.) moreoticum Beier, 1932 are some of the ob-
servable variations which those have been previously
debated by Nassirkhani & Doustaresharaf [2018] and
Nassirkhani & Mumladze [2019].

Hereon, regardless of the presence of some varia-
tions in the carapacal chaetotaxy and the morphometric
characteristics of N. (N.) validum (L. Koch, 1873), the
position of trichobothrium ist is the most significant
difference between the specimens reported from differ-
ent localities around the area. For example, trichbothri-
um ist is located distinctly distad to middle of the fixed
chelal finger, approximately at the same level as st, in
the specimens from Georgia and southern Caucasia
(see Beier, 1963: fig. 98), whereas it is located slightly
distad to middle of the fixed chelal finger, proximad to
st, in the specimens from Iran, Turkey and Turkmeni-
stan (see Beier 1949: fig. 3; Ćurčić, 1984: fig. 13;
Nassirkhani, Zamani, 2017: fig. 27; Nassirkhani,
Doustaresharaf, 2018: fig. 21).

A similar trichobothrial variation can be found in
the specimens belonging to N. (N.) erythrodactylum
(L. Koch, 1873), e.g. trichobothrium ist is located more
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РЕЗЮМЕ. Описан новый вид ложноскорпио-
нов Neobisium (Neobisium) kovalevskayae sp.n., оби-
тающий в подстилке букового леса, найденный в
тисо-самшитовой роще Кавказского государствен-
ного природного биосферного заповедника, проил-
люстрированы его диагностические признаки.

Introduction

Hitherto, total of 30 known pseudoscorpion species
of the subgenus Neobisium (Neobisium) Chamberlin,
1930 have been recorded for the Middle East, central
Asia, and Caucasia [Harvey, 2013; Sezek, Özkan,
2011; Nassirkhani et al., 2018]. The shape of epis-
tome, the carapacal chaetotaxi, the pedipalpal granu-
lation pattern, the trichobothritaxy especially the po-
sition of trichobothrium ist, the chelal teeth structure
and the morphometric characteristics are the current
diagnostic characters using for separating the species
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or less distinctly distad to middle of the fixed chelal
finger, approximately at the same level as st in the
specimens from Azerbaijan (see Ćurčić, 1984: fig. 9),
while it is situated approximately in the middle of the
fixed chelal finger, slightly proximad to st, in the spec-
imens from Turkey (see Sezek, Özkan, 2008: fig. 4A).

Consequently, it is necessary to reexamine the spec-
imens found in the Middle East, central Asia and Cau-
casia to provide a revision of the specific levels, and
probably revalidate some species or produce some new
species or find intraspecific variations within each spe-
cies!

Based on the presence knowledge regarding to this
subgenus, description of a new epigean pseudoscorpi-
on species, Neobisium (N.) kovalevskayae sp.n., from
Russia is given in this contribution. Also, its diagnostic
characters are illustrated.

Material and methods

The examined pseudoscorpion specimens were cleared
with 60% solution of lactic acid, and prepared as permanent
slides mounted on microscope slides in Hoyer’s medium.
Microscopical examination and drawings were carried out
with an Olympus CH-2 compound microscope. Measure-
ments were made with an ocular graticule. The morphologi-
cal terminology and mensuration follow Chamberlin [1931],
Harvey [1992], Harvey et al. [2012], Judson [2007], and
Zaragoza [2008, 2017]. The specimens were deposited in
the Collection of Acarology Laboratory, Islamic Azad Uni-
versity of Arak, Iran (IAUA). Measurements are expressed
in millimeters and the given ratios are length/width for indi-
vidual articles and the length/depth for legs.

The following abbreviations are used: Institution: IAUA —
Islamic Azad University of Arak, Iran. Terms: L — length;
W — width; D — depth; mm — millimeter; dat — dorsal
accessory tooth. Chaetotaxy: Em — external microseta;
Im — internal microseta; Mm — medial microseta; T, TS —
tactile seta; GS — galeal seta. Chelal lyrifissures: fa —
retrolateral lyrifissure of fixed chelal finger; fb — dorso-
retrolateral lyrifissure of fixed chelal finger; fd — dorso-
distal lyrifissure of fixed chelal finger; ma1, ma2, ma3 —
retrolateral lyrifissures of movable chelal finger.

Family Neobisiidae Chamberlin, 1930
Genus Neobisium Chamberlin, 1930

Subgenus Neobisium (Neobisium) Chamberlin, 1930
Neobisium (Neobisium) kovalevskayae sp.n.

Figs. 1–10.

MATERIAL EXAMINED. RUSSIA: holotype #, Caucasian
State Nature Biosphere Reserve [43°32′15.9″N/39°52′38.57″E],
yew-boxwood grove, beech forest, soil traps, June 2006, Yu. Chu-
machenko leg. Paratype: 1 # collected with holotype.

ETYMOLOGY. This species is named in honor of Sofia
Vasilyevna Kovalevskaya (1850–1891), a Russian mathe-
matician, who was the first woman to obtain a doctorate (in
the modern sense) in mathematics, the first woman appoint-
ed to a full professorship in Northern Europe, and one of the
first women to work for a scientific journal as an editor.

DIAGNOSIS. Neobisium (Neobisium) kovalevskayae
sp.n. can be recognized from the other  species of the sub-
genus with the following combination of characters: cara-

pace with a minute and blunt epistome, presence of four
corneate eyes, movable cheliceral finger with a large median
tooth, pedipalpal segments entirely smooth, position of notch
on the median side of patella not reaching to middle of the
club length, loss of tubercles on pedipalpal femur sides,
presence of small tubercle on dorsal face of pedipalpal tro-
chanter, distal half of fixed chelal finger with similar teeth in
shape and size, distal fourth of movable chelal finger with
triangular teeth and the other teeth rounded and reducing in
size to the base, trichobothrial pattern, e.g. position of tri-
chobothrium ist located distinctly distad to middle of fixed
chelal finger and distal position of trichobothria et and it in
comparison with t, each claw of tarsus IV with a small dorsal
accessory tooth and morphometric characters, e.g. pedipal-
pal femur 2.17mm long and 5.86–6.02x longer than broad,
and movable chelal finger distinctly longer than chelal hand
(with pedicel) and somewhat longer than pedipalpal femur.

DESCRIPTION. Large species with relatively elongated
extremities.

Carapace (Fig. 1): brown, posterior border pale and not
sclerotized; entirely smooth; sub-quadrate, 0.87–0.89x longer
than broad, widest at level of posterior eyes; with 2 pairs of
corneate eyes, anterior eyes with more convexity than poste-
riors, slightly larger than posterior ones, anterior eyes locat-
ed less than one diameter from anterior margin (distance
from anterior margin 0.112–0.117 mm, diameter of anterior
eyes 0.130–0.135 mm, separation between eyes 0.050–0.055
mm, ); with 21–22 setae, anterior margin with 4 setae, pre-
ocular microsetae absent, 1 seta situated each side between
eyes, posterior margin with 5–6 setae, chaetotaxy (Fig.
1):4:6:6:5–6; transverse furrows absent; epistome (Fig. 1)
small, very short, wide and apically rounded  (length 0.020–
0.025 mm, width 0.035 mm); glandular pores present, 4 on
each side in ocular zone and 20–24 scattered along posterior
margin; anterolateral corners without protuberances; 2 mi-
crolyrifissures situated in ocular zone, and 4 located in pos-
terior margin.

Tergites: brown, I–III darker in colour than IV–XI, all
tergites lighter in colour than carapace; smooth; all setae
simple; chaetotaxy: 6:4–6:8:9–10:10:10:10:10:10:
2T1TT1T2:T1T2T1T:2.

Sternites: brown, lighter in color than tergites; entirely
smooth; without median suture line; genital area with 8–9
setae on anterior operculum, 31–34 setae on posterior oper-
culum, of which 12–13 setae located medially along  poste-
rior margin of genital aperture (Fig. 2); internal genital
organ with 6 internal setae located each side (6+6); anterior
spiracles with 4 and posterior spiracles with 3 short su-
prastigmal setae; all setae simple; IV–XI uniseriate; IX with
2, X with 4, and XI with 2 tactile setae; chaetotaxy: 8–
9:(4)31–34(4):(3)15(3):16:16:16:15–16:5T1T6:4T1T1T1T3:
T3T:2.

Pleural membrane: distinctly granulated.
Chelicera: brown; hand with 7 acuminate setae; galea

very short, knob–like, with a rounded hyaline convexity
(Fig. 3); fixed finger with 23–24 small and close-set teeth
reaching to base; movable finger with 16–18 teeth reaching
proximad to galeal seta, with1 median large tooth (Fig.  3);
galeal setae situated distad to middle (GS = 0.69); serrula
interior with 20–23 and exterior with 30 blades; rallum with
8 blades, 6 posterior blades simple, smooth and acuminate, 2
anterior blades long and denticulate, proximalmost blade
smallest, distalmost blade more or less isolated and located
on a high hyaline promontory (Fig. 4).

Pedipalps: reddish brown, darker in colour than cara-
pace; entirely smooth (Figs.  5–7); coxa including manduca-
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Figs 1–10. Neobisium (Neobisium) kovalevskayae sp.n., holotype #: 1 — carapace, dorsal view; 2 — coxae IV and sternites II–III,
ventral view; 3 — left chelicera, dorsal view; 4 — rallum; 5 — left pedipalp (chela omitted), dorsal view; 6 — right chelal hand, retrolateral
view; 7 — left chela, dorsal view; 8 — right coxa I, ventral view; 9 — distal part of tarsus of right leg IV, retrolateral view; 10 — right leg IV
(trochanter omitted), retrolateral view. See Material and methods for abbreviations.

Рис.1–10. Neobisium (Neobisium) kovalevskayae sp.n., голотип #: 1 — карапакс, дорсально; 2 — тазики IV и стерниты II–III,
вентрально; 3 — левая хелицера, дорсально; 4 — раллум; 5 — левая педипальпа (без хелы), дорсально; 6 — рука правой хелы,
ретролатерально; 7 — левая хела, дорсально; 8 — правый тазик I, вентрально; 9 — дистальная часть лапки правой ноги IV,
ретролатерально; 10 — правая нога IV (без вертлуга), ретролатерально. Сокращения см. в разделе Material and methods.
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tory process with 13 setae, longest seta located at the base of
manducatory process, manducatory process with 5 acumi-
nate setae; trochanter with small but prominent dorsal ridge,
L/W 2.47; femur without distinct pedicel, without tubercles
on retrolateral/prolateral margins, setae without enlarged
alveoli fallen! (Fig. 5), L/W 5.86–6.02; patella with short
and stout pedicel (L=0.39–0.41 mm); patella distinctly shorter
and wider than femur, notch on the median side reaching to
about distal third of the club length, with 4 lyrifissures
situated basally and one lyrifissure located distally, L/W
3.83–3.87; chela (with pedicel) L/W 5.11–5.14; chela (with-
out pedicel) L/W 4.82–4.85; chelal setae simple; movable
finger 1.49–1.50x longer than hand (with pedicel); chelal
hand (with pedicel) L/W 2.15–2.17; chelal hand (without
pedicel) L/W 1.86–1.88; 10–11 short sensory setae situated
distad to trichobothria eb and esb, proximad to trichobothri-
um isb in lateral view; base of fixed finger with 9–10sensory
setae located proximad to trichobothrium isb in dorsal view
(Em=6–7, Mm=2–3, Im=0); 2 short setae located on internal
side between trichobothria eb–esb and isb; base of fixed
finger with 1 glandular pore on retrolateral and 3 glandular
pores on prolateral surface in lateral view; fixed finger
with 3 lyrifissures: one (fb) located slightly proximad to
trichobothrium ib and one (fa ) located close to base on
retrolateral view , and one (fd) located at same level as
trichobothria et–it in dorsal view; retrolateral lyrifissures
on movable finger (ma1, ma2, ma3) not distinguished!; fixed
finger with 68–70 even, retroconical and contiguous teeth,
reaching to slightly proximad of trichobothrium ib, 4–5
proximal and 5–6 distal teeth smaller than others, all teeth
with dental canal; movable finger with 55–60 teeth, 9–10
triangular and more or less spaced teeth located distad to
trichobothrium t, other teeth blunt, cusped and becoming
flatter to the base, and reaching to slightly proximad to
trichobothrium b, all teeth with dental canal; nodus ramo-
sus of venom duct in fixed chelal finger situated distinctly
distad to et (Fig. 6).

Trichobothriotaxy: fixed finger with 8 and movable fin-
ger with 4 trichobothria (Figs. 6–7); fixed finger with tricho-
bothria et, it, est, and ist aggregated in distal fourth of the
finger, trichobothrium it located at same level as et, ist
located distinctly distad to middle of the finger (TS = 0.78–
0.79), isb on retrolateral face, ib closer to esb than to isb, esb
located at same level as eb; movable finger with trichobothria
t and st situated in distal half of the finger, trichobothrium st
distinctly closer to t than to sb, distance b–sb slightly shorter
than t–st, distance sb-st distinctly longer than distance st-t.

Legs: brown, distinctly lighter in colour than tergites;
smooth; coxa I with short, triangular, chitinous and apically
stout and blunt anterolateral process, mediolateral process
denticulate (Fig. 8); coxal chaetotaxy: 6–9:6:5–7:6–8; sub-
terminal setae bifid, both rami with minute denticulations;
claws of legs I–III simple and symmetric; claws of leg IV
symmetric, each claw with one small dorsal accessory tooth
(Fig. 9); arolia simple and shorter than claws. Leg I: femur
L/D 5.57; patella L/D 4.67; femur 1.39x longer than patella;
tibia L/D 6.92–7.33; metatarsus L/D 6.30–7.00; tarsus L/D
6.90. Leg IV (Fig. 10): femur L/D 2.00–2.05; patella L/D
2.66–2.72; femur + patella L/D 4.57–4.65; tibia with a long
seta situated proximad to middle (TS=0.37–0.38), L/D 7.82–
7.86; metatarsus with one tactile seta situated basally
(TS=0.12), L/D 5.25; tarsus with one long tactile seta, either
located medially (TS=0.51), L/D 10.00.

Dimensions (in mm.): # Body length: 4.20–4.43 mm.
Carapace: 1.15–1.18/1.32–1.33. Pedipalp: trochanter 0.94/
0.38; femur 2.17–2.2/0.36–0.37; patella 1.55–1.65/0.40–0.43;
chela (with pedicel) 3.53–3.60/0.69–0.70; chela (without
pedicel) 3.33–3.40; hand (with pedicel) L.1.49–1.52; hand
(without pedicel) 1.29–1.32; movable finger L. 2.24–2.27.
Leg I: femur 1.17/0.21; patella 0.84/0.18; tibia 0.88–0.90/
0.12–0.13; metatarsus 0.63/0.09–0.10; tarsus 0.69/0.10. Leg
IV: femur 0.86/0.42–0.43; patella 1.17/0.43–0.44; femur +
patella 2.00–2.01; tibia 1.72–1.73/0.22; metatarsus 0.86/
0.16; tarsus 1.20/0.12.

Fig. 11. Pediplalpal femur size difference in N. (N.) kovalevskayae sp.n., Neobisium (N.) agnolettii Beier, 1973, N. (N.) artaxerxesi
Nassirkhani et al., 2018, N. (N.) atlasense Leclerc, 1989, N. (N.) elegans Beier, 1939, and N. (N.) labinskyi Beier, 1937.

Рис. 11. Различия в размере бедра педипальпы у N. (N.) kovalevskayae sp.n., Neobisium (N.) agnolettii Beier, 1973, N. (N.)
artaxerxesi Nassirkhani et al., 2018, N. (N.) atlasense Leclerc, 1989, N. (N.) elegans Beier, 1939 и N. (N.) labinskyi Beier, 1937.
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Remarks

On the basis of the pedipalpal femur length (2.00–
2.50 mm), similar size and shape of chelal teeth in
distal half of the fixed chelal finger, the position of
notch on the median side of the patella (utmost reach-
ing to distal third of the patellal club), length of the
movable chelal finger (longer than chelal hand (with
pedicel)), and the entirely smooth pedipalp, this large
neobiid species discovered in Russia resembles Neobi-
sium (N.) agnolettii Beier, 1973 from Turkey, N. (N.)
artaxerxesi Nassirkhani et al., 2018 from Russia,  N.
(N.) atlasense Leclerc, 1989 from Morocco, N. (N.)
elegans Beier, 1939 from Croatia and N. (N.) labinskyi
Beier, 1937 from Azerbaijan, Bulgaria, Georgia, Rus-
sia, and Turkey.

Neobisium (N.) kovalevskayae sp.n. can be easily
separated from all of the mentioned species here-in-
above by its morphometric characteristics (Fig. 11),
e.g. pedipalpal femur is 5.8–6.1x longer than broad in
N. (N.) kovalevskayae, while this proportion is 7.1x for
N. (N.) agnolettii, 3.8–4.3x for N. (N.) artaxerxesi,
8.1x for N. (N.) atlasense, 6.8x for N. (N.) elegans, and
4.5–5.1x for N. (N.) labinskyi.

Moreover, the trichobothriotaxy is the other most
important difference between the newly found speci-
mens in Russia and the other close species compared
here, e.g. in N. (N.) kovalevskayae, trichobothrium ist
clearly located very close to the trichobothrial group
eb-ib-esb, at the same level as t,  whereas it is clearly
isolated and situated far of the trichobothrial group eb-
ib-esb, distinctly proximad to t, in the other species
(see Beier, 1937: fig. 2; Beier, 1939: fig. 36; Beier,
1963: figs 103, 117; Beier, 1973: fig. 3; Heurtault,
1968: fig. 3; Ćurčić, 1988: fig. 80; Ćurčić, 1984: fig.
38; Leclerc, 1989: fig. 4; Petrov, Štáhlavský, 2007:
figs. 9–10; Nassirkhani et al., 2018: figs. 7–8).
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