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Abstract
A new species of pseudoscorpions, Neobisium (Neobisium) adjaricum sp. nov., is described and diagnosed. 
It was collected in the Sphagnum habitats of Ispani lowland mires in Transcaucasia (Republic of Adjara, 
Georgia). The habitat of N. (N.) adjaricum sp. nov. is described. The holotype of N. (N.) vilcekii Krumpál, 
1983, a species most similar morphologically to N. (N.) adjaricum sp. nov., known from the North 
Caucasus (Republic of North Ossetia–Alania, Russia), is redescribed. Diagnostic characters of the relative 
Caucasian species of the subgenus Neobisium Chamberlin, 1930 are analysed.
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Introduction

Pseudoscorpions are well known to inhabit peat bogs, but the fauna of pseudoscorpions 
in bogs is peculiar and poor. It includes both specialised tyrphophilous bryobionts (i.e., 
species associated mostly with moss habitats in mires) and eurytopic species (Turbanov et 
al. 2017). The pseudoscorpions of the Caucasus are relatively well studied, but they were 
not investigated as a component of the biodiversity of Sphagnum bogs in this region.

The Caucasus is one of the biodiversity hotspots (Myers et al. 2000), with a high 
variety of landscapes and habitats. The mires of the Caucasus, including Sphagnum 
bogs, are relatively rare, isolated, mostly small-sized ecosystems with specific conditions 
(Botch and Masing 1979, 1983). Peat bogs in the Caucasus are peculiar also because 
they are situated near the southernmost limit of the occurrence of this habitat type in 
the Palaearctic Region. Most of Caucasian bogs are located at an altitude between 600 
and 3,400 m a.s.l. In contrast, the Sphagnum bogs of western Georgia (Transcaucasia) 
strongly differ from other Caucasian bogs in many important features (Krebs et al. 
2017; Sirin et al. 2017). They are situated in the Kolkheti (= Colchis) Lowland, near 
the Black Sea coast, at an altitude of less than 10 m a.s.l. These bogs are unique as they 
are the only Sphagnum bogs situated in the subtropical climatic zone, representing a 
separate Kolkheti (= Colchis) mire region (Botch and Masing 1983; Tanneberger et al. 
2021). Both montane Caucasian and lowland Transcaucasian bogs are considered to 
contain relict biotic components and to serve as postglacial refugia for species of boreal 
origin, primarily plants (Denk et al. 2001; Kaffke 2008; Doroshina and Nikolajev 
2018). Hitherto, terrestrial arthropods remain almost unstudied in the peat bogs of 
the Caucasus and, consequently, any contribution to their knowledge is important.

The present paper is first contribution to the knowledge of pseudoscorpions inhab-
iting the mires of the Caucasus, based on the original material collected in the scope 
of ecological and faunal studies of ten bogs. A species new to science described below, 
Neobisium (Neobisium) adjaricum sp. nov., has been collected from Ispani 1 and Is-
pani 2 (Figs 1A, 2A) bogs situated in the Kolkheti Lowland of Georgia. In addition, we 
re-examined and redescribed holotype of N. (N.) vilcekii Krumpál, 1983, species most 
similar morphologically to N. (N.) adjaricum sp nov., described from the North Cauca-
sus (near Karmadon in the Republic of North Ossetia–Alania, Russia; Krumpál 1983). 
Nassirkhani and Snegovaya (2021) recently redescribed N. (N.) vilcekii based on the 
new material collected near Mozdok, Republic of North Ossetia–Alania, ca. 100 km far 
away from the type locality. However, redescription of the holotype highlights impor-
tant diagnostic characters and demonstrates an intraspecific variability of this species 
as compared with the redescription provided by Nassirkhani and Snegovaya (2021).

The subgenus Neobisium Chamberlin, 1930 currently contains 119 recent and two 
fossil species distributed around the world (World Pseudoscorpiones Catalog 2022), of 
which 19 are found in the Caucasus: Neobisium (N.) alticola Beier, 1973 (Azerbaijan), 
N. (N.) anatolicum Beier, 1949 (Republic of North Ossetia–Alania, Russia; Armenia; 
Azerbaijan; Georgia), N. (N.) artaxerxesi Nassirkhani, Snegovaya & Chumachenko, 
2018 (Republic of Adygea, Russia), N. (N.) carcinoides (Hermann, 1804) (North 
Caucasus, Russia; Georgia), N. (N.) catherineae Nassirkhani, Zaragoza, Snegovaya & 
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Chumachenko, 2020 (Krasnodar Territory, Russia), N. (N.) crassifemoratum (Beier, 
1928) (Azerbaijan), N. (N.) erythrodactylum (L. Koch, 1873) (Armenia; Azerbaijan; 
Georgia), N. (N.) fuscimanum (C.L. Koch, 1843) (Georgia), N. (N.) golovatchi Scha-
waller, 1983 (Krasnodar Territory, Russia), N. (N.) granulatum Beier, 1937 (North 
Caucasus including its southern macroslope within the Krasnodar Territory, Russia; 
Georgia; Azerbaijan), N. (N.) kamenskyi Nassirkhani, Zaragoza, Snegovaya & Chu-
machenko, 2020 (Krasnodar Territory, Russia), N. (N.) kobachidzei Beier, 1962 (North 
Caucasus, Russia; Georgia; Azerbaijan), N. (N.) kovalevskayae Nassirkhani, Snegovaya 
& Chumachenko, 2019 (Krasnodar Territory, Russia), N. (N.) labinskyi Beier, 1937 
(Stavropol Territory, Russia; Azerbaijan; Georgia), N. (N.) macrodactylum (Daday, 
1888) (Azerbaijan), N. (N.) speleophilum Krumpál, 1986 (Krasnodar Territory, Rus-
sia), N. (N.) sylvaticum (C.L. Koch, 1835) (Republic of North Ossetia–Alania, Russia; 
Georgia; Azerbaijan), N. (N.) validum (L. Koch, 1873) (Armenia; Azerbaijan), and N. 
(N.) vilcekii Krumpál, 1983 (Republic of North Ossetia–Alania, Russia) (Dashdamirov 
and Schawaller 1992; Nassirkhani et al. 2020; World Pseudoscorpiones Catalog 2022).

Dashdamirov and Schawaller (1992) and Nassirkhani et al. (2020) indicated that 
the distribution of the subgenus Neobisium within the Caucasus was poorly known 
and this taxon is likely to be more diverse in the area than indicated by the published 
records. The results of our study confirm this and contribute to the diversity of pseu-
doscorpions in the Caucasus.

Study bogs

The Sphagnum bogs Ispani 1 and Ispani 2 (Figs 1A, 2A) are situated in the Kolcheti 
Lowland, near the town of Kobuleti in the Republic of Adjara, Georgia, western Tran-
scaucasia, ca. 1 km of the Black Sea coast. This area is characterised by a high mean 
annual temperature (13–14 °C), it is almost without frosts in winter, with very high 
levels of mean annual precipitation (ca. 1,500–2,500 mm), with ca. 50% of the pre-
cipitation falling from May to October, and with high air humidity (Kaffke 2008; de 
Klerk et al. 2009).

The bogs have an area of ca. 4.6 and 2.5 km2, respectively (Krebs et al. 2017). The 
natural conditions, vegetation and environmental history of Ispani 1 and Ispani 2 are 
relatively well documented (Kaffke 2008; de Klerk et al. 2009; Krebs et al. 2009; and 
references therein). These bogs are ombrotrophic (only rain-fed), acidic and oligo-
trophic, with Sphagnum papillosum Lindb., S. austinii Sull., and S. palustre L. predomi-
nating in the vegetation cover.

The Ispani 1 bog (Fig. 2A) is strongly modified due to human activity during the 
20th century (drainage and peat excavation) and is now considered as “degraded”; it 
has a well-developed relief of hummocks and interspaces (Fig. 2B). The Ispani 2 bog 
(Fig. 1A) is relatively undisturbed and retains its natural state. It is famous for belong-
ing to a unique mire type, percolation bog, which does not have surficial, but pre-
dominantly only vertical water flow through the entire peat body. As a consequence, 
the surface is nearly flat over most of the bog, without explicit microhabitats (Fig. 1B).
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Figure 1. The habitat of Neobisium (Neobisium) adjaricum sp. nov.: Ispani 2 bog near the town of 
Kobuleti (Republic of Adjara, Georgia) A general view of site 3 (10 May 2019) B Sphagnum carpet, with 
exact location where the holotype was collected (sample I-11) indicated by an arrow (10 May 2019). 
Photographs by AP.
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Figure 2. The habitat of Neobisium (Neobisium) adjaricum sp. nov.: Ispani 1 bog near the town of Kobu-
leti (Republic of Adjara, Georgia) A general view of site 1 (30 April 2019) B Sphagnum hummock, with 
exact location where two paratypes were collected (sample I-18) indicated by an arrow (11 May 2019). 
Photographs by AP.
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Materials and methods

Four specimens of a new species of the subgenus Neobisium (3 ♂ and 1 ♀) were collected 
from the bogs Ispani 1 and Ispani 2 briefly described above. All specimens were taken 
from quantitative samples of substrate consisting mostly of Sphagnum, taken up to a 
depth of 20–30 cm from the surface. Samples were washed in sieves (the smallest mesh 
size 0.25 × 0.25 mm), and then macroinvertebrates were extracted by flotation in a 
strong solution of NaCl combined with hand-sorting of the coarse fraction (see e.g., 
Khalin et al. (2022) for further details of flotation). All specimens were kept in 85% 
ethyl alcohol. Habitat parameters were measured in the water squeezed from Sphagnum 
at the sample point: pH value by a Hanna pHep + pH meter and mineralisation (ppt) 
by a Hanna DIST 2 conductometer.

For morphological examination using light microscopy, Neobisium (Neobisium) 
adjaricum sp. nov. was cleaned in pure lactic acid and was temporarily mounted on 
microscopic slides in glycerol. Some specimens were dissected for a more detailed study 
of the chelicerae, pedipalps and legs I and IV. The drawings were made under a Biomed 
6 microscope (variant 3). The photographs of habitus were taken with a Leica MC170 
HD (12MPs) digital microscope camera using the extended focus technology (Helicon 
Focus 7.7.4). After the study, each specimen including the dissected body parts was 
returned to the vial containing 85% ethanol.

The holotype of N. (N.) vilcekii, deposited in the zoological collection of the 
Slovak National Museum (SNM) in Bratislava, Slovakia, is redescribed. A permanent 
slide mount containing the dissected type species was studied (Fig. 3B) (pedipalps, 
chela, chelicera, leg IV, and abdomen separated). The slide bears the following labels: 
“Neobisium (N.) vilcekii, male, Holotypus, det. M. Krumpál” (right) and “ZSSR, 
Osetínsko nad Karmadonom, 01.06.1976, lgt. M. Lisický” (left). Morphological and 
morphometric analyses were performed using a Leica DM1000 compound microscope 
with an ICC50 Camera Module (LAS EZ application, 1.8.0). Measurements were 
taken from digital images using the AxioVision 40LE application. Drawings were 
generated using a Leica DM1000 drawing tube. Image stacks were produced manually, 
combined using the Zerene Stacker software, and edited with Adobe Photoshop CC.

The type material of N. (N.) adjaricum sp. nov. is deposited in the following collections: 
Zoological Institute of the Russian Academy of Sciences, Saint Petersburg (ZISP); Zoologi-
cal Museum of the Moscow University (ZMMU); and Institute of Systematics and Ecology 
of Animals, the Siberian Branch of the Russian Academy of Sciences, Novosibirsk (ISEA).

The measurements were made with an ocular micrometre using the reference 
points proposed by Chamberlin (1931) and those are given in millimetres (mm). All 
measurements are presented either as length/width ratios (carapace, chelicera, and pe-
dipalp) or as length/depth ratios (legs). Proportions are indicated by the symbol “×”. 
The data on paratypes are given in parentheses, after the holotype data.

Morphological terminology follows Chamberlin (1931), with amendments pro-
posed by Harvey (1992), Harvey and Edward (2007) and Judson (2007a; 2017). In-
clusion of the pedicel in the measurement data of the chela is indicated by a plus sign 
(e.g., hand+) and its exclusion by a minus sign (e.g., hand–) (Judson 2007b).



Pseudoscorpions of the Caucasian Sphagnum bogs 171

The abbreviations are as follows

as, bs, es, gs, is, ls, sbs cheliceral setae;
dat dorsal accessory tooth on pedal tarsus IV;
fa retrolateral lyrifissure of fixed chelal finger;
fb dorsoretrolateral lyrifissure of fixed chelal finger;
fd dorsodistal lyrifissure of fixed chelal finger;
m microsetae;
ma1, ma2, ma3 retrolateral lyrifissures of movable chelal finger;
pc coupled sensillum;
T tactile seta;
tis teeth under interior seta is of chelicera.

Trichobothriotaxy:

b basal trichobothrium;
eb external basal trichobothrium;
esb external sub-basal trichobothrium;
est external sub-terminal trichobothrium;
et external terminal trichobothrium;
ib internal basal trichobothrium;
isb internal sub-basal trichobothrium;
ist internal sub-terminal trichobothrium;
it internal terminal trichobothrium;
sb sub-basal trichobothrium;
st sub-terminal trichobothrium;
t terminal trichobothrium.

Results

Family Neobisiidae Chamberlin, 1930
Genus Neobisium Chamberlin, 1930
Subgenus Neobisium Chamberlin, 1930

Neobisium (Neobisium) adjaricum sp. nov.
http://zoobank.org/A66BABF5-698C-4B29-888D-12945CE6FADB
Figs 3A, 4–6

Material examined. Holotype. ♂ (ZISP 1437), GeorGia, Adjara, near Kobuleti, Is-
pani 2 bog, 41.86461°N, 41.79763°E, main bog, site 3 (600 m E of W Alnus belt), flat 
Sphagnum carpet, sample I-11, 10.V.2019, A. Przhiboro leg.

Paratypes. 1 ♂ (ZMMU TI-65), 1 ♀ (ZISP 1438), GeorGia, Adjara, near Kob-
uleti, Ispani 1 bog, 41.85805°N, 41.78750°E, site 1 (150 m E of NW bog edge), 

http://zoobank.org/A66BABF5-698C-4B29-888D-12945CE6FADB
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Figure 3. A habitus of Neobisium (Neobisium) adjaricum sp. nov., holotype male, dorsal view B perma-
nent slide mount with Neobisium (Neobisium) vilcekii Krumpál, 1983, holotype male. Scale bar: 1 mm.
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dry Sphagnum hummocks, sample I-18, 11.V.2019, A. Przhiboro leg.; 1 ♂ (ISEA Ps. 
001.0037), the same locality, habitat, and collector, sample I-37, 10.X.2019.

Diagnosis. Carapace with moderately long and apically rounded epistome; two 
pairs of eyes present, lenses of posterior eyes with low convexity; movable cheliceral 
finger without large median tooth; pedipalpal femur and patella smooth (sometimes 
very rare and weak granules on outer side of femur); chelal hand with faint reticu-
late ornament; notch on median side of patella reaching almost middle of patellar 
club length; movable finger distinctly longer than hand+ but almost equal to femur 
in length; trichobothrium ist situated distal to middle of fixed chelal finger; distal half 
of fixed chelal finger with teeth almost equal in size and shape; anterolateral process 
of coxa of leg I pointed and slightly enlarged, its mediolateral process slightly promi-
nent, denticulate; sternite II with 5 setae; pedipalpal femur 4.5–5.1× as long as broad 
(0.77–1.00/0.15–0.22), chelal hand+ 1.62 × as long as broad (0.62–0.71/0.38–40); 
movable chelal finger length 0.79–0.95.

Description. ♂ and ♀. Coloration: carapace distinctly darker than tergite I and 
slightly paler than pedipalp; pedipalpal segments uniformly coloured.

Carapace (Figs 4A, 6C, H, J): with posterior border partially unsclerotised and 
pale, covered with fine reticulate ornament (Fig. 6H), wider than long, 0.79 × (0.83–
0.9 ×) as long as broad, with two pairs of corneate eyes, anterior eyes slightly larger than 
posterior ones; distance between anterior margin of anterior eye and anterior margin 
of carapace 0.05, diameter of anterior eye 0.10 (0.08–0.09), diameter of posterior eye 
0.09 (0.07–0.09), distance between eyes 0.02; carapace with 27 (23–24) setae, its ante-
rior margin with 6 (4–6) setae: 4 macrosetae and 2 marginal microsetae (one paratype 
without these microsetae); posterior margin with 9 (6–7) setae, chaetotaxy: m4m:6:6:9 
(m4m:6:6:6, 4:6:6:7); epistome prominent, short and apically rounded, 0.025/0.040; 
glandular pores present; anterolateral corners with two small protuberances located 
below surface of carapace; carapace with 6 (5–6) microlyrifissures: one pair situated in 
ocular zone, close to anterior eyes, and two pairs located at posterior margin.

Tergites weakly sclerotised; all setae simple; tergite X with 2 (2–4) pseudotactile and 
2 tactile setae; tergite XI with 4 tactile setae; chaetotaxy: 6:9:11:11:11:12:12:13:11:4T2
T4:T2T2T2T:2 (6:8–9:10–11:11–12:11:12:11:10–12:11:4T1–2T4:T2T2T2T:2).

Sternites entirely smooth, weakly sclerotised; anterior operculum of males 
with 5 and posterior operculum of males with 17 (16–17) setae, of which 7 (6–7) 
setae located close to genital aperture (Fig. 4C); sternite II of female with 6 se-
tae, sternite III of female: (3)18(3). All setae simple; those on sternites IV–
XI uniseriate; chaetotaxy: 5:(3)17(3):(3)12(3):16:16:16:16:16:6T1T6:T2T3T
2T:2 (5–6:(3)16–18(3):(3)12–13(3):15–17:14–15:15:14–16:13–15:4–6T1T4–
6:T3T2T3T:2).

Internal genitalia with moderately long lateral and median genital sacs, median sac 
wrinkled, same length as lateral sacs; genital opening with 4+4 internal setae (Fig. 4D).

Pleural membrane granulated. Chelicera (Figs 5D–F, 6F): hand with 7 acuminate 
setae; galea knob-like, with poorly developed hyaline convexity, sub-galeal seta situated 
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Figure 4. Neobisium (Neobisium) adjaricum sp. nov., holotype male A carapace, dorsal view B coxae of 
pedipalp and legs I–IV, ventral view C sternites II–IV, ventral view D male genitalia, ventral view E right 
leg IV (without trochanter), dorsal view F sub-terminal seta on pedal tarsus IV. Abbreviation: dat – dorsal 
accessory tooth. Scale bars: 1.0 mm (A–C, E); 0.1 mm (D, F).
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distal to middle (T = 0.7); hand covered with faint reticulate pattern with pointed 
corners (Fig. 5D); small tooth (tis) under interior seta (is) present, triangular (Fig. 6F); 
fixed finger with 18 (17–19) teeth reaching finger base; movable finger with 7 (8–10) 
teeth reaching distal to middle of segment, large median tooth absent; serrula interior 
with 22 (22–25) blades, serrula exterior with 26 (25–28) blades; rallum with 8 blades, 
two distal ones denticulate, 6 posterior blades simple, smooth and acuminate, 2 or 3 
proximal blades smallest.

Coxae (Fig. 4B): pedipalpal coxa excluding manducatory process with 7 or 
8 setae, manducatory process with 4 acuminate setae, seta at base of manducatory 
process longest; coxa I with moderately long triangular, sclerotised, apically pointed 
anterolateral process (0.06/0.04), and with denticulate mediolateral process; coxal 
chaetotaxy of legs: 6:6–8:7:10–11 (5–6:6–8:7:10–11). Each coxa of legs with one 
lyrifissure, pedipalpal coxa with one maxillary lyrifissure.

Pedipalp (Figs 5A–C, 6B, D, E, G, I): femur and patella smooth (in one paratype, 
outer side of femur finely granulate), hand of chela covered with fine reticulate orna-
ment (Fig. 6D), pedicel of chela with distinct ornament; trochanter with small dorsal 
tubercle, 2.0 × (1.60–1.85 ×) as long as broad; femur with short pedicel, its margins of 
femur without tubercles, some setae mostly located in basal half of segment, without 
enlarged alveoli, one glandular pore located dorsodistally, 4.5 × (5–5.1 ×) as long as 
broad; patella with short and stout pedicel (0.20–0.22), patella distinctly shorter than 
femur, 1.43 × (1.54–1.66 ×) as long as broad, with 3 lyrifissures basally and 2 lyrifis-
sures distally, notch on median side reaching very close to middle of club length. Chela+ 
3.8 × (3.68–3.87 ×) and chela- 3.7 × (3.52–3.75 ×) as long as broad; movable finger 
distinctly longer than hand+, 1.31 × (1.27–1.33 ×), but almost equal to femur in length, 
0.95 × (0.95–1.02 ×); hand+ 1.62 × (1.63–1.77 ×) and hand- 1.52 × (1.57–1.62 ×) 
as long as broad; retrolateral surface of hand with 3 glandular pores located around 
trichobothria eb and esb (two pores close to each other, one distant); fixed finger with 3 
lyrifissures: fa located close to base in retrolateral view, fb located slightly proximal to ib, 
fd located distal to it; movable finger with 3 lyrifissures in retrolateral view: ma2 located 
closer to trichobothrium b than to sb, ma1 nearly at same level with sb (slightly proximal 
to sb), ma3 closer to st than to sb, ma1 slightly closer to ma3 than to ma2; one or two 
sensilla pc located between trichobothria sb and st, close to dental canals (one sensillum 
closer to sb, other closer to st; latter not present in all specimens); fixed finger with 48 
(48–51) contiguous triangular teeth reaching level of trichobothrium ib, two outer dis-
tal teeth smallest, other teeth almost equal in size, all teeth with dental canal; movable 
finger with 45 (44–47) contiguous teeth not reaching level of trichobothrium b, teeth 
slightly reduced in size from tip of base of, distal 10–12 teeth triangular, other blunt 
and apically rounded, teeth with dental canal (except basal 6 or 7 small teeth); nodus 
ramosus of venom duct in fixed chelal finger short, situated very close to finger tip.

Trichobothriotaxy: fixed finger with 8 trichobothria, movable finger with 4 tricho-
bothria; fixed finger with trichobothria esb and eb located close to each other and slightly 
proximal to ib, with isb on retrolateral surface, with ib closer to isb than to esb (in lateral 
and dorsal views), trichobothrium ist distinctly closer to est than to isb, distance ist–est 
similar to distance est–it, but less than twice as long as distance est–et in lateral view, 
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Figure 5. Neobisium (Neobisium) adjaricum sp. nov., holotype male (A–D) and paratype male (E, F) 
A left chela, dorsal view B right chela, lateral view C right pedipalp (without chela), dorsal view D left chel-
icera, dorsal view E fixed finger of left chelicera, partial dorsal view F movable finger of left chelicera, partial 
dorsal view. Abbreviations: trichobothria on fixed chelal finger: eb – exterior basal, esb – exterior sub-basal, 
est – exterior sub-terminal, et – exterior terminal, ib – interior basal, isb – interior sub-basal, ist – interior 
sub-terminal, it – interior terminal; trichobothria on movable chelal finger: b – basal, sb – sub-basal, st – 
sub-terminal, t – terminal; gs – galeal seta; pc – coupled sensilla. Scale bars: 1.0 mm (A–C); 0.1 mm (D–F).
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Figure 6. Neobisium (Neobisium) adjaricum sp. nov., holotype male, light microscope images A distal 
part of left pedal tarsus IV, dorsal view B basal part of pedipalpal patella, dorsal view C epistome, dorsal 
view D surface of chelal hand, dorsal view E basal part of right chelal fixed finger, lateral view F part of 
left chelicera (part), dorsal view G part of chelal fingers, lateral view H surface of carapace, dorsal view 
I pedicel of chela, lateral view J right eyes, dorsal view. Abbreviations: trichobothria on fixed chelal fin-
ger: eb – exterior basal, esb – exterior sub-basal, isb – interior sub-basal; trichobothria on movable chelal 
finger: st – sub-terminal; dat – dorsal accessory tooth; fa, fb – lyrifissures; gs, ls, is, sbs – cheliceral setae; pc 
– coupled sensilla; tis – tooth close to seta is on chelicera; arrows show glandular pores. Scale bar: 0.1 mm.
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trichobothrium ist situated distal to middle of finger (T = 0.57–0.60), ist located distinctly 
proximal to t, et located posterior to it, at approximately the same distance between est and 
it (in lateral and dorsal views), ist situated distal to middle of finger; movable finger with 
trichobothrium st situated slightly closer to t than to sb, trichobothrium sb slightly closer 
to b than to st (at almost equal distances), distance b–sb almost equal to distance st–t.

Legs (Figs 4E, F, 6A): all claws of legs with small dorsal accessory tooth (Figs 4E, 
6A), arolia simple and shorter than claws. Leg I femur 4.00 × (4.44–5.50 ×) and patella 
3.30 × (3.30–3.40 ×) as long as deep, femur 1.21 × (1.48–1.66 ×) as long as patella, 
tibia 4.12 × (4.28–4.37 ×), metatarsus 3.00 × (3.12–3.14 ×) and tarsus 4.28 × (4.0–
4.28 ×) as long as deep, tarsus 1.25 × (1.20–1.27 ×) as long as metatarsus; leg IV femur 
2.00 × (1.76–2.00 ×), patella 2.22 × (2.05–2.63 ×), femur+patella 4.22 × (3.94–4.50 ×), 
tibia 6.0 × (5.80–6.36 ×), metatarsus 3.75 × (3.75–4.12 ×) and tarsus 5.71 × (5.42–
5.75 ×) as long as deep, tarsus 1.33 × (1.26–1.39 ×) as long as metatarsus; tibia IV with 
long tactile seta situated slightly proximal to middle (T = 0.40), metatarsus IV with long 
tactile seta situated basally (T = 0.125), tarsus with tactile seta situated proximal to mid-
dle (T = 0.38); sub-terminal setae branched, basal ramus short and smooth (Fig. 4F).

Sexual dimorphism not pronounced. Measurements: body length 2.95 (2.87–2.90); 
carapace 0.65/0.82 (0.64–0.65/0.72–0.77); chelicera 0.45/0.24 (0.40–0.50/0.22–
0.26), movable finger of chelicera 0.28 (0.26–0.30); pedipalp: trochanter 0.40/0.20 
(0.37–0.40/0.20–0.25), femur 0.90/0.20 (0.77–1.00/0.15–0.20), patella 0.63/0.24 
(0.50–0.60/0.20–0.23), chela+ 1.52 (1.40–1.55), chela- 1.48 (1.34–1.50), hand+ 
0.65/0.40 (0.62–0.71/0.38–0.40), hand- 0.61 (0.60–0.65), movable finger 0.86 
(0.79–0.95); leg I: trochanter 0.18/0.15 (0.18–0.22/0.15), femur 0.40/0.10 (0.40–
0.55/0.09–0.10), patella 0.33/0.10 (0.27–0.33/0.08–0.10), tibia 0.33/0.08 (0.30–
0.35/0.07–0.08), metatarsus 0.24/0.08 (0.22–0.25/0.07–0.08), tarsus 0.30/0.07 
(0.28–0.30/0.07); leg IV: trochanter 0.40/0.15 (0.40/0.18), femur 0.36/0.18 (0.30–
0.40/0.17–0.20), patella 0.40/0.18 (0.37–0.50/0.18–0.19), femur+patella 0.76 
(0.67–0.90), tibia 0.60/0.10 (0.58–0.70/0.10–0.11), metatarsus 0.30/0.08 (0.30–
0.33/0.08), tarsus 0.40/0.07 (0.38–0.46/0.07–0.08).

Comparison. The new species is most similar to N. (N.) vilcekii and 
N. (N.) speleophilum to the following characters: tarsal claw IV with dorsal accessory 
tooth, palpal femur without granulate, trichobothrium ist located distinctly proximal 
to t. The new species differs from N. (N.) vilcekii in the following characters: shorter 
pedipalpal femur (0.77–1.00 vs. 1.35–1.72 in N. (N.) vilcekii), shorter hand+ (0.62–
0.71 vs. 1.07–1.45) and movable finger (0.79–0.95 vs. 1.32–1.57), higher ratio of 
length of movable finger to hand+ (1.27–1.33 × vs. 1.06–1.23 ×), lower ratio of length 
to width of chelal hand+ (1.62–1.77 × vs. 1.81–2.15 ×), longer epistome (moderately 
long vs. short), smaller number of setae on sternite II (5 vs. 10–15), longer anterolateral 
process on coxa I (0.06/0.04 vs. 0.04/0.05), smaller number of setae on pedipalpal and 
leg coxae (see Table 1), smaller number of setae on manducatory process of pedipalp (4 
vs. 5), and the presence/absence of large median tooth on movable finger of chelicera 
(absent vs. present) (Krumpál 1983; Nassirkhani and Snegovaya 2021). The new 
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species differs from N. (N.) speleophilum in the following characters: shorter chela+ 
(1.40–1.55vs. 1.72–1.80 in N. (N.) speleophilum), hand+ (0.62–0.71 vs. 0.73–0.80), 
and movable finger (0.79–0.95 vs. 1.12–1.20), lower ratio movable finger/hand+ 
(1.27–1.33 × vs. 1.45–1.53 ×), sternite II with 5 setae vs. 11 or 12, longer (as long 
as lateral sacs) median sac of male genitalia vs. short (lateral sac longer than median) 
(Krumpál 1986; Nassirkhani et al. 2020).

Distribution. Known only from two adjacent Sphagnum bogs, Ispani 1 and Is-
pani 2, situated near the town of Kobuleti in the Republic of Adjara (Georgia).

Habitats. In Ispani 1 bog, N. (N.) adjaricum sp. nov. was collected in its north-
western part (site 1), with large relatively dry hummocks (20–40 cm high, 1–2 m wide) 
and moist flat spaces between them (Fig. 2A). The new species was collected only from 
hummocks. The hummocks consisted mainly of loose Sphagnum (with predominant 
S. papillosum, S. austinii, and S. palustre; in particular, the latter species was predomi-
nant in sample I-37, where one paratype was collected; Fig. 2B), with common Juncus 
effusus L., Molinia caerulea arundinacea (Schrank) K. Richt., Rhododendron spp., and 
Pteridium tauricum V.I. Krecz. Sphagnum was dry to slightly wet, with pH 2.9–3.0 and 
mineralization of 0.04–0.08 ppt.

In Ispani 2 bog, N. (N.) adjaricum sp. nov. was collected from a flat site in its 
(site 3; Fig. 1A) covered by a flat carpet of Sphagnum, with S. papillosum and S. palustre 
predominant, and with the thinned stands of M. caerulea arundinacea (Fig. 1B). 
Sphagnum was wet to moist, with a pH of 4.0 and mineralization of 0.07 ppt.

The new species seems to be rare, considering that only 1–3 specimens were col-
lected at each site, in 10 quantitative samples (sample size of 0.05 m2). As distinct 
from other pseudoscorpion species, all specimens of N. (N.) adjaricum sp. nov. were 
collected only from quantitative samples and no specimens were collected by other 
techniques (sifting, pitfall trapping, and/or rearing from substrata in the lab).

Etymology. The Latin adjective adjaricum indicates that the new species is named 
after the Republic of Adjara (= Ajaria), Georgia, where it was discovered.

Table 1. Numbers of setae on the coxae of some species of the subgenus Neobisium from the Caucasus 
and adjacent territories.

Species Pedipalpal coxa (including 
manducatory process)

Manducatory process 
of pedipalpal coxae

Coxa I Coxa II Coxa III Coxa IV

N. (N.) adjaricum sp. nov. 11–12 4 5–6 6–8 7 10–11
N. (N.) anatolicum 9 4 10 7 6 11
N. (N.) artaxerxesi 10–13 5 5–7 5–6 4–6 9–13
N. (N.) catherineae 12 4 6–7 6 5–6 7–8
N. (N.) crassifemoratum 8–9 3 7–9 7–8 5–6 9–11
N. (N.) golovatchi 5–7 4 4–7 4–5 3–5 9–10
N. (N.) kamenskyi 9 5 6 6 6 8
N. (N.) kobachidzei 10–12 4 6–7 7 7 8–13
N. (N.) kovalevskayae 13 5 6–9 6 5–7 6–8
N. (N.) speleophilum 10–12 4 6–7 4–5 4–6 8–10
N. (N.) vilcekii 12–15 5 6–11 7–12 7–11 13–22
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Neobisium (Neobisium) vilcekii Krumpál, 1983
Figs 3B, 7–9

Material examined. Holotype ♂ (SNM 28SR), russia, North Ossetia–Alania, Prigor-
odnyi Distr., near Karmadon, 1.VI.1976, Mikuláš J. Lisický leg.

Diagnosis. Carapace with short and apically rounded epistome; two pair of eyes 
present, lenses of posterior eyes with low convexity; movable cheliceral finger with 
large median tooth; pedipalpal segments smooth, covered with fine reticulate orna-
ment; notch on median side of pedipalpal patella not extending from distal third of 
patellar club length; movable finger longer than hand+, but almost equal to femur in 
length; trichobothrium ist situated distal to middle of fixed chelal finger; distal half 
of fixed chelal finger with teeth almost equal in size and shape; anterolateral pro-
cess of coxa of leg I pointed and relatively short, with mediolateral process slightly 
prominent, denticulate; sternite II with 15 setae; pedipalpal femur 4.41 × as long as 
broad (1.41/0.32), chelal hand+ 1.89 × as long as broad (1.19/0.63); movable chelal 
finger length 1.40.

Redescription. ♂. Coloration: carapace reddish brown, opisthosoma and legs paler.
Carapace (Figs 7A, 9A–C): without transverse furrows, covered with reticulate or-

nament (Fig. 9A); 0.71 × as long as broad, with two pairs of corneate eyes (Figs 7A, 9B), 
anterior eyes slightly larger than posterior ones (0.11 vs. 0.09); distance between anteri-
or margin of anterior eye and anterior margin of carapace 0.09, diameter of anterior eye 
0.07, diameter of posterior eye 0.08, distance between eyes 0.02; carapace with 24 setae, 
anterior margin with 6 macrosetae, posterior margin with 7 setae; chaetotaxy: 6:7:4:7; 
all anterior setae almost equal in length (Fig. 7A); epistome short and apically rounded, 
0.03/0.05 (Figs 7A, 9C); glandular pores present (Fig. 7A); anterolateral corners with 
two small protuberances; carapace with 6 microlyrifissures: one pair situated in ocular 
zone, close to anterior eyes, and two pairs located at posterior margin (Fig. 7A).

Tergites undivided, posterior ones damaged; all setae acuminate; chaetotaxy of 
tergites I–IX: 5:6:11:12:11:12:12:13:12.

Sternites undivided, posterior ones damaged; all setae acuminate; anterior opercu-
lum with 15 setae and one lyrifissure, posterior operculum with 38 setae, of which 19 
located close to genital aperture and two lyrifissures (Fig. 8A); chaetotaxy of sternites 
II–IX: 15:(5)38(6):(4)16(4):19:17:15:15:15.

Internal genitalia (Fig. 9D) with moderately long lateral and median genital sacks, 
median sack wrinkled; genital opening with 8+7 internal setae.

Pleural membrane granulated (Fig. 9E). Chelicera (Figs 7B, C, 9F): 1.51 × as 
long as broad; hand with 7 acuminate setae and two lyrifissures (Fig. 7B); galea knob-
like, with poorly developed hyaline convexity; sub-galeal seta situated distal to middle 
(T = 0.11) of movable finger; small tooth (tis) under interior seta is present, blunt 
(Fig. 9F); hand covered with faint reticulate pattern with pointed corners; fixed finger 
with 13 teeth reaching finger base, movable finger with 6 teeth reaching middle of fin-
ger, large median tooth present; serrula interior with 20 blades, serrula exterior with 27 
blades; rallum (Fig. 7C) with 8 blades, two distal ones denticulate, 6 posterior blades 
simple, smooth and acuminate, 3 proximal blades smallest.
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Figure 7. Neobisium (Neobisium) vilcekii Krumpál, 1983, holotype male A carapace, dorsal view B right 
chelicera, dorsal view C rallum, ventral view D coxae of pedipalp and legs I–IV, ventral view E left leg IV, 
dorsal view. Abbreviation: dat – dorsal accessory tooth. Scale bars: 0.1 mm.
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Figure 8. Neobisium (Neobisium) vilcekii Krumpál, 1983, holotype male A sternites II–III, ventral view 
B left pedipalp (without chela), dorsal view C left chela, lateral view. Abbreviations: trichobothria on fixed 
chelal finger: eb – exterior basal, esb – exterior sub-basal, est – exterior sub-terminal, et – exterior terminal, 
ib – interior basal, isb – interior sub-basal, ist – interior sub-terminal, it – interior terminal; trichobothria 
on movable chelal finger: b – basal, sb – sub-basal, st – sub-terminal, t – terminal; fb – lyrifissure, pc – 
coupled sensilla. Scale bars: 0.1 mm.
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Coxae (Figs 7D, 9G): pedipalpal coxa excluding manducatory process with 10 
setae, manducatory process with 5 acuminate setae; coxa I with short triangular, sclero-
tised, apically pointed anterolateral process (0.04/0.05) (Fig. 9G), mediolateral process 
denticulate; coxal chaetotaxy of legs: 10–11:10–12:8–9:13, all setae acuminate; lyrifis-
sures: two on each pedipalpal coxa, one on each coxa I–III of legs, not visible on pedal 
coxae IV; pedipalpal coxa with one maxillary lyrifissure.

Pedipalp (Figs 8B, C, 9H–K): pedipalpal segments smooth (Fig. 9H); all setae 
acuminate; trochanter with small dorsal tubercle and one lyrifissure (Fig. 8B), 2.03 × as 
long as broad; femur with short pedicel, margins of femur without tubercles, 5 glan-
dular pores present (Fig. 8B), 4.41 × as long as broad; patella with short pedicel, 3 
glandular pores present (Fig. 8B), 2.67 × as long as broad, with 3 lyrifissures basally 
and 2 distally (Fig. 8B); chela+ 3.76 × and chela- 3.57 × as long as broad; movable fin-
ger distinctly longer than hand+, 1.18 ×, but almost equal to femur in length, 0.99 ×; 
hand+ 1.89 × and hand- 1.68 × as long as broad, pedicel with faint reticulate pattern 
with pointed corners (Fig. 9I); retrolateral surface of hand with one glandular pore 
located near trichobothrium eb (Fig. 8C); fixed finger with one lyrifissure: fb located 
slightly proximal to trichobothrium ib (Fig. 9J), fa and fd not visible; lyrifissures on 
movable finger not visible; two coupled sensilla pc situated between st and sb (Figs 8C, 
9K); fixed finger with 65 contiguous triangular teeth reaching level of trichobothrium 
ib, teeth almost equal in size; movable finger with 54 contiguous teeth not reaching 
level of trichobothrium b, teeth blunt and apically rounded; nodus ramosus of venom 
duct in fixed chelal finger short, situated very close to finger tip (Fig. 8C).

Trichobothriotaxy (Fig. 8C): fixed finger with 8 trichobothria, movable finger with 
4 ones; fixed finger with close-set trichobothria esb and eb located slightly proximal to 
ib, with isb on retrolateral surface, ib closer to isb than to esb, ist distinctly closer to 
est than to isb, distance ist–est approximately the same as distance est–it, but less than 
twice as long as distance est–et in lateral view, trichobothrium ist situated distal to mid-
dle of finger, ist located distinctly proximal to t, et located proximal to it, at approxi-
mately the same distance between est and it (in lateral and dorsal views), ist situated 
distal to middle of finger; movable finger with trichobothrium st situated slightly closer 
to t than to sb, trichobothrium sb slightly closer to b than to st, distance b–sb almost 
equal to distance st–t.

Legs (Fig. 7E): all claws of legs with small dorsal accessory tooth, arolia simple and 
shorter than claws. Leg I trochanter 1.42 ×, femur 5.79 ×, patella 4.07 ×, tibia 5.82  ×, 
metatarsus 3.80 × and tarsus 5.40 × as long as deep. Leg IV trochanter 2.11 ×, femoro-
patella 3.75 ×, tibia 6.33 ×, metatarsus 4.23 × and tarsus 6.82 × as long as deep; tibia 
IV with long tactile seta situated slightly proximal to middle (T = 0.21 in length, 0.52 
from base), metatarsus IV with long tactile seta situated basally (visible only base of 
trichobothrium, 0.08 from base), tarsus IV with tactile seta situated approximately in 
middle of segment (T = 0.35, 0.37 from base); sub-terminal setae branched.

Measurements: body length 3.65; carapace 0.92/1.30; chelicera 0.59/0.39, mov-
able finger of chelicera 0.42; pedipalp: trochanter 0.69/0.34, femur 1.41/0.32, pa-
tella 1.04/0.39, chela+ 2.37, chela- 2.25, hand+ 1.19/0.63, hand- 1.06, movable finger 
1.40; leg I: trochanter 0.34/0.24, femur 0.81/0.14, patella 0.57/0.14, tibia 0.64/0.11, 
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Figure 9. Neobisium (Neobisium) vilcekii Krumpál, 1983, holotype male, light microscope images A de-
tail of ornamentation on carapace, dorsal view B left eyes, dorsal view C epistome, dorsal view D genitalia, 
ventral view E detail of pleural membrane, dorsal view F tooth close to seta it on chelicera, dorsal view 
G anterolateral processes on coxae of leg I, ventral view H detail of ornamentation on pedipalpal hand, 
dorsal view I detail of pattern on pedicel of pedipalpal hand, dorsal view J lyrifissure on fixed chelal finger, 
lateral view K coupled sensilla on movable fixed finger, lateral view. Abbreviations: trichobothria on fixed 
chelal finger: esb – exterior sub-basal, isb – interior sub-basal; trichobothria on movable chelal finger: sb – 
sub-basal; fb – lyrifissure, pc – coupled sensilla; tis – tooth close to seta is on chelicera. Scale bar: 0.1 mm.
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metatarsus 0.38/0.10, tarsus 0.54/0.10; leg IV: trochanter 0.57/0.27, femur+patella 
1.35/0.36, tibia 1.14/0.18, metatarsus 0.55/0.13, tarsus 0.75/0.11.

Remarks. The states of several characters reported here slightly differ from those 
in the original description of N. (N.) vilcekii (Krumpál 1983), viz. the number of 
setae on the posterior carapace margin (7 vs. 8); number of setae on the tergites III 
(11 vs. 10), V (11 vs. 12) and VIII (13 vs. 12); number of setae on the sternites 
III [(5)38(6) vs. (6)37(6)], VI (17 vs. 16), VIII and IX (each with 15 vs. each with 
14); number of internal setae in the genital opening (8 + 7 vs. 7 + 7); number of 
teeth on the fixed and movable cheliceral fingers (13 and 6 vs. 11 and 4); number 
of setae on the coxae II of legs (10–12 vs. 11–12) and pedal coxae III (8–9 vs. 
9–11) and IV (13 vs. 12–13); body length (3.65 vs. 3.04); carapace (0.92/1.30 vs. 
0.69/0.95); pedipalpal trochanter (0.69/0.34 vs. 0.60/0.32). The numbers of setae 
on two last tergites and sternites are missing in the present redescription because 
these segments were damaged on the slide mount, but the respective data are given 
in the original description (tergites X with 12, XI with 10 and sternites X with 16, 
XI with 12 setae; see Krumpál 1983). Several new characters were added in the 
present redescription, namely, the measurements and ratio of length to width of 
chelicera, measurements and ratio of length to depth of trochanters of leg I and 
leg IV, presence of glandular pores, number of lyrifissures on carapace, number of 
blades on serrula exterior and interior, presence of tooth tis on chelicera, number of 
lyrifissures on palps and coxae.

The holotype differs from the specimens described by Nassirkhani and Snegovaya 
(2021) in the following characters: the number of setae on the anterior carapace mar-
gin (6 vs. 4), number of setae on the sternites II (15 vs. 10–14) and III (38 vs. 39–47); 
number of setae around male genital aperture on the sternite III (19 vs. 21–27), num-
ber of internal setae in the genital opening (8 + 7 vs. 5–6+5–6), number of teeth on 
fixed and movable cheliceral fingers (13 and 6 vs. 15–18 and 10–12), chela+ (3.76 × vs. 
4.00–4.33 ×) and chela- of the male (3.57 × vs. 3.84–4.12 ×); chelal hand+ (1.89 × vs. 
1.98–2.15 ×) and hand- of the male (1.68 × vs. 1.73–1.89 ×), number of the pc sensilla 
(two, between st and sb, vs. one, proximal to sb), number of teeth on the movable chelal 
finger of male (54 vs. 56–62), and number of setae on the coxa IV (13 vs. 15–22). The 
states of most characters mentioned here are within the variability range of this species 
(Krumpál 1983; Nassirkhani and Snegovaya 2021).

Distribution. The species is known only from two localities in the Republic of 
North Ossetia–Alania (Russia) in the North Caucasus: the type locality near Karma-
don (ca. 1500 m a.s.l.), and another locality in the valley of the Terek River in the envi-
rons of Mozdok (115 m a.s.l.) that was reported by Nassirkhani and Snegovaya (2021). 
The localities are situated at different altitudes, hence they should strongly differ from 
each other in the landscape and climatic conditions.

Habitats. The habitat of N. (N.) vilcekii near Karmadon is unclear (Krumpál 1983). It 
is questionable whether the species is confined to mire or wet habitats. The material from 
the environs of Mozdok that was used by Nassirkhani and Snegovaya (2021) for redescrip-
tion was collected in a floodplain, in litter consisting of leaves of broad-leaved trees mixed 
with wood pieces. Hence, it is possible that N. (N.) vilcekii is a hygrophilous species.
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Discussion

Various characters are used in the taxonomy of species belonging to the subgenus 
Neobisium (genus Neobisium), but the value of some characters is questionable. 
For example, Nassirkhani et al. (2020) discussed the morphological features of 
N.  (N.)  anatolicum from different locations (records of this species from several 
regions are doubtful and require confirmation) and indicated the high variability of 
many characters in the specimens from different regions. The diagnostic characters of 
Neobisium s. str. are poor and descriptions of many species are with insufficient data. 
Hence, it is important to study in detail the characters and intraspecific variability for 
as many species of the subgenus as possible.

We have ascertained that the males of two closely related species, N. (N.) vilcekii 
and N. (N.) adjaricum sp. nov., among other things, markedly differ in the number 
of setae on the sternite II (10–15 vs. 5). The same number of these setae is observed 
in all males of the type series of N. (N.) adjaricum sp. nov. Furthermore, the relative 
position of these setae is the same in all three males of the new species. The only 
female of N. (N.) adjaricum sp. nov. has 6 setae on ist sternite II. Variability number 
of setae on male sternite II was observed in some other Caucasian species of the 
subgenus, for example, in N. (N.) catherineae (9–10), N. (N.) speleophilum (11–12), 
N. (N.) kovalevskayae (8–9), N. (N.) artaxerxesi (8–9), N. (N.) golovatchi (11–14), and 
N. (N.) crassifemoratum (11–13) (Nassirkhani and Doustaresharaf 2018; Nassirkhani 
et al. 2018, 2019, 2020), however, the variation within each of the species was 1–3 
setae. Maximum variation in this character was observed in N. (N.) vilcekii, namely 5 
(10–15 setae) (Nassirkhani and Snegovaya 2021; this study).

The variation reported in the above-mentioned species does not take into account 
possible differences between males and females. In this regard, it is possible to state 
that number of setae on male sternite II is stable enough to distinguish species, with 
some variability being possible. It should be noted that none of the 13 specimens of 
N. (N.) vilcekii collected from the floodplain of the Terek River had 15 setae on the 
sternite II (as was the case with the holotype of the same species), but all had between 
10 and 14 setae (Nassirkhani and Snegovaya 2021).

In contrast, the number of setae on the carapace (anterior and posterior rows) in 
the type specimens of N. (N.) adjaricum sp. nov. varies noticeably, i.e., 4 or 6 in the 
anterior row (microsetae present or absent), 6, 7, or 9 in the posterior row. Variability 
in the number of setae in the posterior row was previously observed in some species in 
the subgenus Neobisium, i.e., N. (N.) carcinoides (4–10), N. (N.) kovalevskayae (5–6) 
and N. (N.) artaxerxesi (7–9) (Mahnert 1988; Nassirkhani et al. 2018, 2019), but such 
variability in the anterior row was recorded here for the first time. Interestingly, none of 
the 13 specimens of N. (N.) vilcekii from the floodplain of the Terek River contained 6 
setae in the anterior row on the carapace (Nassirkhani and Snegovaya 2021). Keeping 
this in mind one should use the number of setae in the anterior and posterior rows on 
the carapace for species diagnostics with caution, if other good distinguishing charac-
ters are missing.
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Examination of the type series of N. (N.) adjaricum sp. nov. also demonstrated rela-
tive stability of the shape and position of teeth on the chelicera, primarily the presence 
or absence of the large median tooth/teeth on the movable finger. In this character, 
N. (N.) adjaricum sp. nov. clearly differs from N. (N.) vilcekii, which only sometimes 
possesses a small median tooth on the movable finger (Nassirkhani and Snegovaya 2021).

The position of the sensillum pc is rarely mentioned descriptions of species belonging 
to the subgenus Neobisium. Recently the position of pc in relation to trichobothria on the 
movable chelal finger is considered a character for distinguishing species in some fami-
lies of pseudoscorpions (e.g., Chthoniidae) (Zaragoza 2017; Turbanov and Kolesnikov 
2021). In N. (N.) adjaricum sp. nov., variability in the number of pc (one or two) is ob-
served, however, two pc were found only in one specimen, with the anterior pc indistinct 
(shifted apart from the level of the teeth line). In the holotype of N. (N.) vilcekii, two pc 
are distinctly visible between st and sb, whereas Nassirkhani and Snegovaya (2021) re-
ported for this species only one pc (as se) proximal to sb. At the same time, the former au-
thors illustrated an unnamed structure near st (Nassirkhani and Snegovaya 2021: fig. 1H), 
which resembles the second pc in N. (N.) adjaricum sp. nov. (Fig. 6G). Additional studies 
on other related species are necessary to reveal the variability or stability of this character.

We have demonstrated that N. (N.) adjaricum sp. nov. and N. (N.) vilcekii 
noticeably differ in the number of setae on the coxae of pedipalps and legs, as well 
as in the number of setae on the pedipalpal manducatory process. Although these 
numbers partially overlap (i.e., minimum values for one species with maximum ones 
for another), the upper and lower limits of variation strongly differ. In Table 1, numbers 
of setae on the coxae of pedipalps and legs are listed for 11 species of Neobisium s. str. 
from the Caucasus and adjacent territories (Nassirkhani and Doustaresharaf 2018; 
Nassirkhani et al. 2018, 2019, 2020; Nassirkhani and Snegovaya 2021; Nassirkhani 
2022). It is worth mentioning that the number of setae on the pedipalpal manducatory 
process does not vary within species, so it can be used for species diagnostics (this 
study). It should be noted that Mahnert (1988) points to the variability of this trait 
in European populations of N. (N.) carcinoides (4–5 or 3–6), while leaving open the 
question of the possibility of the existence of a cryptic species complex. Some species 
[e.g., N. (N.) vilcekii] are characterised by an increased number of setae on the coxae 
of legs, however, this is noticeable only when the number of setae differs considerably 
between species. To objectively assess this character, it is necessary to examine a large 
series of specimens from the same population for different species.

An isolated tooth tis is present close to the interior seta of the chelicera in 
N. (N.) adjaricum sp. nov. and the holotype of N. (N.) vilcekii. Other researchers did 
not mention the presence of this tooth for Neobisium s. str., including Nassirkhani 
and Snegovaya (2021), who redescribed N. (N.) vilcekii. However, it may be hardly 
visible due to its small size and close position to the seta is. We found the same tooth 
in the genus Microbisium Chamberlin, 1930 from the Sphagnum bogs of Georgia (this 
study), but did not observe it in many species of the families Syarinidae Chamberlin, 
1930 and Chthoniidae Daday, 1888 (Kolesnikov and Turbanov 2018; Kolesnikov et 
al. 2019; Turbanov and Kolesnikov 2020, 2021). At present, the question remains 
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whether this tooth is present in all species of Neobisiidae or it exists only in some 
genera and species. The shape of the tooth in N. (N.) adjaricum sp. nov. differs from 
that in N. (N.) vilcekii (triangular and rounded, respectively; Figs 6F, 9F).

Acknowledgements

The authors would like to thank Vladimír Janský (Slovak National Museum, Bratislava) 
for loaning the type material of N. (N.) vilcekii for redescription. Special thanks are due 
to Alica Christophoryová for technical assistance with the figures of N. (N.) vilcekii. 
The authors are grateful to Dmitry Philippov (Papanin Institute of Biology of Inland 
Waters, Borok) and Galina Doroshina (Komarov Botanical Institute, Saint Petersburg) 
for the help in the identification of phanerogams and mosses, respectively. We would 
like to thank Srećko Ćurčić (University of Belgrade, Serbia) and an anonymous 
reviewer for valuable and constructive comments which improved the quality of the 
paper. Andrey Przhiboro is grateful to Yulia Dunaeva for her help in the fieldwork on 
Ispani mires. The fieldwork was performed according to the permit N 1468 issued by 
the Agency of the Protected Areas of Georgia.

The research of JC was financially supported by VEGA Grant 1/0704/20 and by 
the Slovak Research and Development Agency under Contract No. APVV-19-0076; 
the research of VK was supported by Project No. 19-14-00004 by the Russian Sci-
ence Foundation, awarded to P.B. Klimov. The study of IT was carried out within 
the framework of State Assignment No. 121051100109-1, while the work of AP was 
conducted within the framework of State Assignment No. 122031100274-7.

References

Botch MS, Masing VV (1979) Mire ecosystems in the USSR. Nauka, Leningrad, 188 pp. 
[In Russian]

Botch MS, Masing VV (1983) Mire ecosystems in the U.S.S.R. In: Gore AJP (Ed.) Ecosystems of the 
World 4B. Mires: swamp, bog, fen and moor. Regional studies. Elsevier, Amsterdam, 95–152.

Chamberlin JC (1931) The arachnid order Chelonethida. Stanford University Publications, 
Biological Sciences 7: 1–284.

Dashdamirov S, Schawaller W (1992) Pseudoscorpions of the Caucasian fauna (Arachnida 
Pseudoscorpionida). Arthropoda Selecta 1(4): 31–72.

de Klerk P, Haberl A, Kaffke A, Krebs M, Matchutadze I, Minke M, Schulz J, Joosten H (2009) 
Vegetation history and environmental development since ca 6000 cal yr BP in and around 
Ispani 2 (Kolkheti lowlands, Georgia). Quaternary Science Reviews 28(9–10): 890–910. 
https://doi.org/10.1016/j.quascirev.2008.12.005

Denk T, Frotzler N, Davitashvili N (2001) Vegetational patterns and distribution of rel-
ict taxa in humid temperate forests and wetlands of Georgia (Transcaucasia). Biological 
Journal of the Linnean Society. Linnean Society of London 72(2): 287–332. https://doi.
org/10.1111/j.1095-8312.2001.tb01318.x

https://doi.org/10.1016/j.quascirev.2008.12.005
https://doi.org/10.1111/j.1095-8312.2001.tb01318.x
https://doi.org/10.1111/j.1095-8312.2001.tb01318.x


Pseudoscorpions of the Caucasian Sphagnum bogs 189

Doroshina GY, Nikolajev IA (2018) Sphagnum mosses (Sphagnaceae, Bryophyta) of mires Che-
fandzar and Masota in North Ossetia (Caucasus). Novosti Sistematiki Nizshikh Rastenii, 
52(2): 455–462. [In Russian] https://doi.org/10.31111/nsnr/2018.52.2.455

Harvey MS (1992) The phylogeny and classification of the Pseudoscorpionida (Chelicerata: 
Arachnida). Invertebrate Taxonomy 6(6): 1373–1435. https://doi.org/10.1071/IT9921373

Harvey MS, Edward KL (2007) A review of the pseudoscorpion genus Ideoblothrus (Pseu-
doscorpiones, Syarinidae) from western and northern Australia. Journal of Natural History 
41(5–8): 445–472. https://doi.org/10.1080/00222930701219123

Judson MLI (2007a) A new and endangered species of the pseudoscorpion genus Lagynochthonius 
from a cave in Vietnam, with notes on chelal morphology and the composition of the 
Tyrannochthoniini (Arachnida, Chelonethi, Chthoniidae). Zootaxa 1627(1): 53–68. 
https://doi.org/10.11646/zootaxa.1627.1.4

Judson MLI (2007b) First fossil record of the pseudoscorpion family Pseudochiridiidae 
(Arachnida, Chelonethi, Cheiridioidea) from Dominican amber. Zootaxa 1393(1): 45–51. 
https://doi.org/10.11646/zootaxa.1393.1.5

Judson MLI (2017) A new subfamily of Feaellidae (Arachnida, Chelonethi, Feaelloidea) from 
Southeast Asia. Zootaxa 4258(1): 1–33. https://doi.org/10.11646/zootaxa.4258.1.1

Kaffke A (2008) Vegetation and site conditions of a Sphagnum percolation bog in the Kolkheti 
Lowlands (Georgia, Transcaucasia). Phytocoenologia 38(3): 161–176. https://doi.
org/10.1127/0340-269X/2008/0038-0161

Khalin AV, Aibulatov SV, Przhiboro AA (2022) Sampling techniques for bloodsucking dipter-
ans (Diptera: Culicidae, Simuliidae, Ceratopogonidae, Tabanidae). Entomological Review 
101(9): 1219–1243. https://doi.org/10.1134/S0013873821090013

Kolesnikov VB, Turbanov IS (2018) The cave-dwelling false scorpion genus Pseudoblothrus 
Beier, 1931 (Arachnida: Pseudoscorpiones: Syarinidae) in the Crimean Peninsula. Zootaxa 
4374(4): 524–544. https://doi.org/10.11646/zootaxa.4374.4.4

Kolesnikov VB, Turbanov IS, Gongalsky KB (2019) Two new species false scorpion genus 
Ephippiochthonius Beier, 1930 (Arachnida: Pseudoscorpiones: Chthoniidae) from the 
Western Ciscaucasia, Russia. Arthropoda Selecta 28(1): 73–82. https://doi.org/10.15298/
arthsel.29.1.03

Krebs M, Kaffke A, de Klerk P, Matchutadze I, Joosten H (2009) A future for Ispani 2 (Kolkheti, 
Georgia) and adjacent lands. International Mire Conservation Group Newsletter 2009(2): 
3–14.

Krebs M, Matchutadze I, Bakuradze T, Kaiser R (2017) Georgia. In: Joosten H, Tanneberger 
F, Moen A (Eds) Mires and peatlands of Europe: status, distribution and conservation. 
Schweizerbart Science Publishers, Stuttgart, 403–412.

Krumpál M (1983) Neobisium (N.) vilcekii sp. n., ein neuer Pseudoscorpion aus der UdSSR 
(Neobisiidae, Pseudoscorpiones). Über Pseudoscorpioniden-Fauna der UdSSR IV. Bioló-
gia 38(6): 607–612.

Krumpál M (1986) Pseudoscorpione (Arachnida) aus Höhlen der UdSSR. Über Pseudoscorpi-
oniden-Fauna der UdSSR V. Biológia 41(2): 163–172.

Mahnert V (1988) Neobisium carcinoides (Hermann, 1804) (Pseudoscorpionida, Neobisiidae) 
– une espece polymorphe? Comptes Rendus Xème Colloque Europeen Arachnologie. Bul-
letin de la Société Scientifique de Bretagne 59(1): 161–174.

https://doi.org/10.31111/nsnr/2018.52.2.455
https://doi.org/10.1071/IT9921373
https://doi.org/10.1080/00222930701219123
https://doi.org/10.11646/zootaxa.1627.1.4
https://doi.org/10.11646/zootaxa.1393.1.5
https://doi.org/10.11646/zootaxa.4258.1.1
https://doi.org/10.1127/0340-269X/2008/0038-0161
https://doi.org/10.1127/0340-269X/2008/0038-0161
https://doi.org/10.1134/S0013873821090013
https://doi.org/10.11646/zootaxa.4374.4.4
https://doi.org/10.15298/arthsel.29.1.03
https://doi.org/10.15298/arthsel.29.1.03


Vasiliy B. Kolesnikov et al.  /  ZooKeys 1100: 165–190 (2022)190

Myers N, Mittermeier RA, Mittermeier CG, da Fonseca GAB, Kent J (2000) Biodiversity hotspots 
for conservation priorities. Nature 403(6772): 853–858. https://doi.org/10.1038/35002501

Nassirkhani M (2022) First record of Neobisium (Neobisium) kobachidzei Beier (Pseudoscorpi-
ones: Neobisiidae) from Iran, with a list of Iranian pseudoscorpion species. Arachnology 
19(1): 7–14. https://doi.org/10.13156/arac.2022.19.1.7

Nassirkhani M, Doustaresharaf MM (2018) New records of epigean Neobisium species (Pseu-
doscorpiones: Neobisiidae) from northwestern Iran. Arachnology 17(8): 367–374. https://
doi.org/10.13156/arac.2017.17.8.367

Nassirkhani M, Snegovaya N (2021) A redescription of Neobisium (N.) vilcekii Krumpál 1983 
(Pseudoscorpiones: Neobisiidae) from Caucasian Russia. Acta Arachnologica 70(2): 77–
82. https://doi.org/10.2476/asjaa.70.77

Nassirkhani M, Snegovaya N, Chumachenko YA (2018) Description of a new epigean 
Neobisium (Neobisium) species (Pseudoscorpiones: Neobisiidae) and redescription of 
Neobisium (N.) golovatchi from Russia. Revista Iberica de Aracnologia 33: 31–37. https://
doi.org/10.30963/aramit5707

Nassirkhani M, Snegovaya N, Chumachenko YA (2019) A new epigean pseudoscorpion species 
of Neobisium (Neobisium) (Pseudoscorpiones: Neobisiidae) from the Western Caucasus, 
Russia. Arthropoda Selecta 28(2): 252–256. https://doi.org/10.15298/arthsel.28.2.07

Nassirkhani M, Zaragoza JA, Snegovaya N, Chumachenko YA (2020) Description of two new 
Neobisium (Neobisium) species and redescription of Neobisium (N.) speleophilum from Caucasian 
Russia, with a key to the Neobisium (Neobisium) species (Arachnida: Pseudoscorpiones) recorded 
from Russia. Arachnology 18(5): 449–461. https://doi.org/10.13156/arac.2020.18.5.449

Sirin A, Minayeva T, Yurkovskaya T, Kuznetsov O, Smagin V, Fedotov Y (2017) Russian Federation 
(European part). In: Joosten H, Tanneberger F, Moen A (Eds) Mires and peatlands of Europe: 
status, distribution and conservation. Schweizerbart Science Publishers, Stuttgart, 589–616.

Tanneberger F, Moen A, Barthelmes A, Lewis E, Miles L, Sirin A, Tegetmeyer C, Joosten H 
(2021) Mires in Europe – regional diversity, condition and protection. Diversity (Basel) 
2021(13): e381. https://doi.org/10.3390/d13080381

Turbanov IS, Kolesnikov VB (2020) Two new cave-dwelling species of the false scorpion genus 
Pseudoblothrus Beier, 1931 (Arachnida: Pseudoscorpiones: Syarinidae) from the Crimean 
Peninsula. Arthropoda Selecta 30(2): 193–204. https://doi.org/10.15298/arthsel.30.2.06

Turbanov IS, Kolesnikov VB (2021) Three new hypogean species of the false scorpions genus 
Ephippiochthonius Beier, 1930 (Arachnida: Pseudoscorpiones: Chthoniidae) from the Crime-
an Peninsula. Arthropoda Selecta 30(2): 193–204. https://doi.org/10.15298/arthsel.30.2.06

Turbanov IS, Kolesnikov VB, Przhiboro AA (2017) Contribution to the fauna of false scorpions 
(Arachnida: Pseudoscorpiones) in Sphagnum bogs of northwestern Russia and southern Chile. 
Transactions of the Papanin Institute for Biology and Inland Waters of the Russian Academy 
of Sciences 79(82): 228–235. [In Russian] https://doi.org/10.24411/0320-3557-2017-10058

World Pseudoscorpiones Catalog (2022) Natural History Museum Bern. http://wac.nmbe.ch 
[accessed on 05 April, 2022]

Zaragoza JA (2017) Revision of Ephippiochthonius complex in the Iberian Peninsula, Balearic Islands 
and Macaronesia, with proposed changes to the status of Chthonius subgenera (Pseudoscor-
piones, Chthoniidae). Zootaxa 4246(1): 1–221. https://doi.org/10.11646/zootaxa.4246.1.1

https://doi.org/10.1038/35002501
https://doi.org/10.13156/arac.2022.19.1.7
https://doi.org/10.13156/arac.2017.17.8.367
https://doi.org/10.13156/arac.2017.17.8.367
https://doi.org/10.2476/asjaa.70.77
https://doi.org/10.30963/aramit5707
https://doi.org/10.30963/aramit5707
https://doi.org/10.15298/arthsel.28.2.07
https://doi.org/10.13156/arac.2020.18.5.449
https://doi.org/10.3390/d13080381
https://doi.org/10.15298/arthsel.30.2.06
https://doi.org/10.15298/arthsel.30.2.06
https://doi.org/10.24411/0320-3557-2017-10058
http://wac.nmbe.ch
https://doi.org/10.11646/zootaxa.4246.1.1

	The pseudoscorpions of the Caucasian Sphagnum bogs: part I. Description of Neobisium (Neobisium) adjaricum sp. nov. and redescription of the holotype of N. (N.) vilcekii Krumpál, 1983 (Arachnida, Pseudoscorpiones, Neobisiidae)
	Abstract
	Introduction
	Study bogs
	Materials and methods
	The abbreviations are as follows

	Results
	Family Neobisiidae Chamberlin, 1930
	Neobisium (Neobisium) adjaricum sp. nov.
	Neobisium (Neobisium) vilcekii Krumpál, 1983

	Discussion
	Acknowledgements
	References

