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ABSTRACT. A new pseudoscorpion species of the
genus Roncus L. Koch, 1873, Roncus sutikvae sp.n.,
from an epigean site (Sutikva hill, village of Mravince,
near the town of Solin and the city of Split) in central
Dalmatia (Croatia) is described and diagnosed. All
important morphological traits of the new taxon are
specified and drawn. The new pseudoscorpion species
is compared with its closest congeners inhabiting the
surrounding regions in Croatia. This new epigean pseu-
doscorpion is endemic to a small area of the Dinarides
in central Dalmatia. A key to the species of Roncus
known to occur in Croatia is given.
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PE3IOME. Jlanbl ommcaHue W JHArHO3 HOBOTO
Jo)KHOCKOpIHoHa u3 pona Roncus L. Koch, 1873,
Roncus sutikvae sp.n., n3 Ha3eMHOTO OHOTOMNA (XOIM
CyTukBa, nepeBHsa MpasuHie 0mm3 roponoB ConvH 1
Cmuut) B Lentpansaoii Jlanmanuu (Xopsatus). Bee
Ba)KHBIC MOP(OIOTUIECCKHE YSPTHI HOBOT'O TAKCOHA OTI-
peleieHBl W TPOUJUTIOCTPUPOBAHEI. HOBBINA BHA
JIO’)KHOCKOPITHOHOB CPaBHHUBACTCA C ONIKaWIINMH
YJIeHAMH POJIa, HACEISIIOIIMMH OKPYKAIOIIHE PaiOHbI
XopBaTuu. DTOT HOBBIM HAa3eMHBINA JIOKHOCKOPIIMOH
— DHJIEMHUK HEOONBIION TeppuTopun JIMHAPCKUX TOP
B Lenrpanpnoit Janmauuu. laH K04 A BHUIIOB
Roncus, n3BECTHBIX MOKa U3 XOpBaTHH.

Introduction

The genus Roncus L. Koch, 1873 is one of the
largest in the family Neobisiidae, presently comprising
about 140 species [Harvey, 2013], both cave-dwelling
and epigean [Gabbutt, Vachon, 1967; Curdié et al.,
2021], which range from the USA in the west through
Europe (except its northern part), North Africa, the
Caucasus, and the Near East to northeastern Iran in the
east [Curéié et al., 1992; Harvey, 2013; Latifi ef al.,
2020]. The genus Roncus is most diverse in the Bal-
kans (it is somewhat less diverse on the Apennine and
Iberian peninsulas), especially in the Dinaric Moun-
tains, where the proportion of relict troglobites is espe-
cially high [Curgi¢, 1988; Gardini, 2000; Curéi¢ et al.,
2004, 2020; Ozimec, 2004; Henderickx, Zaragoza,
2009; Mahnert, Gardini, 2014; Cur¢i¢, Dimitrijevié,
2016].

Knowledge of the taxonomy of Roncus at the spe-
cific level is insufficient [Cur&i¢, 1992]. Traditional
taxonomy using setation and a restricted number of
morphometric and meristic characters (e.g., pedipalp
morphometry, chelal dentition, setation of the carapax
and opisthosoma, etc.) is not adequate in attempting to
identify epigean species and can be employed only to
distinguish between relict or highly specialized species
[Curi¢, 1992; Zaragoza, Stahlavsky, 2008]. Newer
taxonomy utilizing features not previously considered
(characteristics of the legs, including measurements
and ratios of legs I and IV, shape of the claws and
subterminal setae, disposition of tactile setac on leg IV,
anatomy of the genital apparatus, etc.) is more compre-
hensive [Zaragoza, Stahlavsky, 2008]. The chelal mi-
crosetal pattern in Roncus is helpful in distinguishing
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both species groups and individual species [Gardini,
1983; Gardini, Rizzerio, 1985, 1986; Henderickx, Zara-
goza, 2005]. Thus, based on the presence/absence of
microsetae proximal to trichobothria eb and esbh, one
can distinguish the species group of Roncus lubricus L.
Koch, 1873 (carrying a few microsetae proximal to eb
and esb) and a complex of other species groups of
Roncus (in which microsetae placed proximal to eb
and esb are missing). Within the latter complex, nu-
merous species groups are recognized, but only several
of those are officially established [Gardini, 1982; Gar-
dini, Rizzerio, 1987; Cur¢i¢, 1992]. Two informal
groups of species are identified in Roncus: roncoid
(with epigean facies) [Zaragoza et al., 2007] and par-
ablothroid (cave-dwelling in appearance) [Gardini,
1982]. Data on Roncus distribution patterns are scant.
Cur¢ié¢ [1992] commented that R. lubricus might be-
long to a group of species distributed over the western
and southwestern parts of Europe, while most Balkan
taxa form another group, inhabiting its eastern and
southeastern parts and perhaps Southwest Asia as well.
One of the tasks of investigators in the future is to
reveal the main distribution patterns of the genus across
its entire range.

The diversity of the Balkan pseudoscorpion fauna
varies from country to country [Christophoryova,
Jablonski, 2017; Christophoryova et al., 2018; Novak
et al., 2019; Curdié et al., 2020]. The greatest number
of pseudoscorpion taxa on the Balkan Peninsula has
been reported for Greece (123 species and 22 subspe-
cies) [Harvey, 2013; Mahnert, Gardini, 2014] and Croat-
ia (122 species and 22 subspecies) [Ozimec, 2004;
Curci¢ et al., 2012a, b, c, d, e, f, 2013a, b, ¢, d, 2014a,
b, 2015, 2021; Harvey, 2013; Dimitrijevi¢, Rada, 2016].
The territory of Croatia is currently known to be inhab-
ited by a total of 16 species of Roncus, 12 of which are
cave-dwelling, while the remaining four live in habitats
other than caves (soil and leaf litter) [Curgié, 1988;
Curci¢ et al., 2012d, e, f, 2014a, 2021; Harvey, 2013].
Roncus taxa in Croatia are chiefly distributed in the
Dinarides and are stenoendemics in most cases [Curié,
1988; Harvey, 2013].

As certain karstic areas in Croatia (especially in
Dalmatia) still remain weakly investigated or even un-
explored, one may expect further findings of new pseu-
doscorpion species in these areas in the future.

A field trip in central Dalmatia (Croatia) conducted
by the Spiljar Speleological Society (Split, Croatia) in
2014 resulted in the discovery of a small sample of a
new pseudoscorpion species, whose description and
diagnosis are given in the present paper.

Material and methods

A sample of neobisiid pseudoscorpions was collected by
hand under stones at an epigean site (on a hillside of a rocky
terrain) in central Dalmatia (Croatia). The pseudoscorpion
specimens were studied in the laboratory of the Institute of
Zoology, University of Belgrade - Faculty of Biology, Bel-
grade, Serbia. They were first carefully dissected and placed
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on microscope slides in glycerol, then measured and figured,
and finally fixed in a medium consisting of Canada balsam
and xylol. Important morphological traits were analysed us-
ing a Carl Zeiss — Axioskop 40 microscope with a drawing
attachment.

Setal designations follow Beier [1963] and Curé&ic [1988].

The following abbreviations are used in the manuscript:
AUT — Austria; BIH — Bosnia and Herzegovina; F —
female; FF — females; H — holotype; HUN — Hungary;
ITA — Italy; IZFB — collection of the Institute of Zoology,
University of Belgrade - Faculty of Biology, Belgrade, Ser-
bia; M — male; MNE — Montenegro; NHMS — collection
of the Natural History Museum in Split, Croatia; P —
paratype; R — range of total measurements performed;
SRB — Serbia; SVN — Slovenia; TS — tactile seta.

Taxonomy

Family Neobisiidae Chamberlin, 1930
Genus Roncus L. Koch, 1873

Roncus sutikvae sp.n.
Fig. 1.

TYPE MATERIAL. H F labeled as follows: “Sutikva hill,
43°32°01.7”N 16°3027.2"E, village of Mravince, near the town of
Solin and the city of Split, central Dalmatia, Croatia, 21%' Septem-
ber 2014, leg. T. Rada” (NHMS-ZO]S-I,) (white label, printed) /
HOLOTYPUS Roncus sutikvae sp.n. B. Cur¢i¢ & Dimitrijevi¢ det.
2015 (red label, printed); one P F, same data as for H (IZFB-2015-
1) (white label, printed) / PARATYPUS Roncus sutikvae sp.n. B.
Cur¢i¢ & Dimitrijevi¢ det. 2015 (red label, printed).

DESCRIPTION. Body colour brownish. Dorsal side of
carapace reaching maximum breadth at level behind “ocu-
lar” setal row, longer than broad (Fig. 1h; Table 1). A single
pair of distinct eyes developed (Fig. 1h). Anterior carapacal
margin slightly broader than posterior one; carapace resem-
bling a regular trapezium (Fig. 1h). Epistome triangular,
apically rounded (Fig. 1h). Carapace carrying 28 or 29 setae
arranged in five rows: 4-5 in anterior row, 7-8 in ocular
row, 2 in median row, 6 in intermedian row, and 8-9 in
posterior row (Fig. 1h). No preocular microsetae developed
in either preocular recess.

Genital area. Setal formula of opisthosomal tergites [-X:
8-11-11-11-12-11-10-10-10-10 (in H F) and 9-11-11-11-
13-12-11-11-11-10 (in P F). In H F, opisthosomal sternite 11
carrying a cluster of 11 setae; sternite 111 with 14 setae and
four suprastigmatic microsetae on each side; sternite IV with
13 setae along its posterior margin and three microsetae
along each stigma; sternite V with 13 setae; sternite VI with
15 setae; sternite VII with 14 setae; sternite VIII with 14
setae; sternite IX with 14 setae; and sternite X with 13 setae
(Fig. 1g). In P F, the setal formula of opisthosomal sternites
II-X is as follows: 12-14-12-14-16-16-15-14-12. P F with
three suprastigmal microsetae on both opisthosomal sterni-
tes III and IV.

Galea resembling a tiny sclerotic knob (Fig. 1a). On
fixed cheliceral finger, teeth on blade somewhat longer me-
dially than distally or proximally; H F and P F carrying 14
and 15 such teeth, respectively (Fig. 1a). Movable cheliceral
finger carrying a single seta, fixed cheliceral finger with six
long setae. Flagellum carrying nine (in H F) or eight (in P F)
pinnate blades (Figs le and 1f).

Pedipalpal articles somewhat elongate; a small area of
granulations present both on whole interior side of femur
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Fig. 1. Roncus sutikvae sp.n., H F (a—e, g and h) and P F (f): a — chelicera; b — pedipalpal chelal palm; ¢ — pedipalp; d — leg IV; e
and f — flagella; g — genital area; h — carapace. Scales: 0.50 mm (a and e-g) and 0.25 mm (b—d and h).

Puc. 1. Roncus sutikvae sp.n., ronorun-camka (a—e, g u h) u maparun-camka (f): a — xenuuepa; b — pyka Xesbl EAUMANBIIBL C —
nenumnanbna; d — Hora IV; e u f — xryTuky; g — rerutansHoe none; h — kapanake. Macmra6: 0,50 MM (a u e—g) u 0,25 mm (b—d u h).
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Table 1. Linear measurements (in millimetres) and morphometric ratios in Roncus sutikvae sp.n. and related congeneric
species (modified after Gardini, Rizzerio [1985], Cur¢ié¢ [1988], and Curéi¢ et al. [2010, 2012e, 2013¢c, 2021]). Abbrevia-
tions are given in the Material and methods section.

Tabnuua 1. JluneitHbie pazmepsl (B MM) U MOPPOMETPHUYECKHIE COOTHOICHUS Y Roncus sutikvae sp.n. ¥ pOJCTBEHHBIX
BHIOB (¢ m3MeHeHmsIME 110° Gardini, Rizzerio [1985], Curéi¢ [1988] u Curéi¢ et al. [2010, 2012¢, 2013¢, 2021]).
CoxkpalieHus JaHsl B paszaene MaTtepuan U METOBL.

R. sutikvae

Species sp.n. R. diocletiani R. italicus R. trojanicus  R. almissae  R. ladestani  R. navalia
Character/sex FF F MF F MF M MF
Body

Length (1) 2.91-3.12 3.115 2.35-2.50 4.445 3.09-4.00 3.22 2.30-2.975
Carapace

Length (2) 0.75-0.77 0.815 0.725-0.82 1.10 0.88-0.97 0.805 0.72-0.87

Breadth (2a) 0.61-0.63 0.61 0.49-0.60 0.95 0.72-0.805 0.69 0.59-0.64

Ratio 2/2a 123 134 137-1.51 1.16 1.20-1.22 .17 1.22-1.36
Opisthosoma

Length 214237 230 - 357 221-3.03 2415 158 2.11
Chelicerae

Length 3) 0.47-0.49 0.48 0.435-0.515 0.59 0.51-0.55 0.53 044051

Breadth (4) 0.24-0.25 0.25 0.22-0.275 0.33 0.275-0.295 027 0.24-0.275

Length of

movable 0.305-0.315 034 0.30-0.365 0.40 0.36-0.40 038 0.305-0.37

finger (5)

Ratio 3/5 1.49-1.61 1.41 1.41-1.485 1.475 1.375-1.42 1.39 138-1.44

Ratio 3/4 1.96 1.92 1.80-2.00 1.79 1.85-1.86 1.96 1.83-1.85
Pedipalps

Length with 3.60-3.72 3.98 - 6.895 430-4.825 429 3.765-4.51

coxa (6)

Ratio 6/1 1.19-1.24 1.28 - 1.48 1.21-1.39 1.33 1.515-1.64

Eg)‘:agth of 0.55-0.57 0.60 - 0.84 0.61-0.68 0.60 0.57-0.58

Length of 0.44-0.47 0.49 0.465-0.54 0.665 0.54-0.56 0.53 0.49-0.52

trochanter

Length of 0.78 0.835 0.80-0.89 126 0.815-1.00 0.92 0.79-1.18

femur (7)

Breadth of 0.23 0.24 0.22-0.27 0.30 0.26-0.305 0.24 0.24-0.25

femur (8)

Ratio 7/8 3.39 3.48 3.20-3.68 4.20 3.13-3.28 3.83 3.29-4.72

Ratio 7/2 1.01-1.02 1.02 1.06-1.14 1.145 0.93-1.03 1.14 1.10-1.36

Length of

tibia 0.64 0.71 0.645-0.73 0.96 0.75-0.815 0.75 0.55-0.70

(patella) (9)

Breadth of

tibia 0.295-

(patella) 0.285-0.305 0315 0.28-0.36 0.40 0.34-0.36 0.34 0305

10)

Ratio 9/10 2.10-2.245 2.25 2.02-2.30 2.40 2.205-2.26 2.205 1.86-2.295

Length of 1.17-1.28 1.345 1.35-1.52 1.88 1.585-1.77 1.49 1.355-1.54

chela (11)

Breadth of 0.45-0.46 0.47 0.39-0.53 0.62 0.52-0.58 0.48 0.43-0.49

chela (12)

Ratio 11/12 2.54-2.84 2.86 2.87-3.46 3.03 3.05 3.10 3.14-3.15

Length of

chelal palm 0.67-0.71 0.69 0.675-0.86 0.91 0.805-0.87 0.72 0.63-0.73

13)

Ratio 13/12 1.49-1.54 147 1.60-1.73 147 1.50-1.55 1.50 1.435-1.49

Length of

chelal finger 0.61-0.63 0.65 0.76-0.85 0.97 0.78-0.90 0.77 0.73-0.805

(14)

Ratio 14/13 0.89-0.92 0.94 0.96-1.12 1.065 0.97-1.03 1.07 1.10-1.16
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Table 1 (continued).
Tabmuma 1 (mpomoimkeHue).

R. sutikvae

Species sp.n R. diocletiani R.italicus  R.trojanicus R. almissae  R. ladestani  R. navalia
Character/sex FF F MF F MF M MF
LegIV
Total length __ 2.535-2.595 271 - 393 2.975-3.265 3.11 2.5452.95
E(f;‘agth of 0.38-0.41 0.43 - 0.61 0.39-0.44 0.46 0.41-0.48
Length of
trochanter 0.295-0.315 0.34 0.295 0.47 0.36-0.42 0.38 0.33-0.36
(s
Breadth of
trochanter 0.14-0.15 0.16 0.135 0.21 0.18 0.17 0.17
(16)
Ratio 15/16 2.10-2.11 2.125 2.18 224 2.00-2.33 2235 1.94-2.12
Length of
femur + 0.69-0.71 0.74 0.71-0.79 - 0.815-0.91 0.845 0.67-0.80
patella (17)
Breadth of
femur + 0.23-0.24 0.26 0.21-0.295 - 0.33-0.35 0285  0.26-0.275
patella (18)
Ratio 17/18 2.96-3.00 2.85 2.68-3.38 - 233-3.76 2.96 2.462.91
Length of 0.62-0.63 0.63 0.615-0.73 0.97 0.77-0.855 0.74 0.58-0.68
tibia (19)
Breadth of
tibia (20) 0.11-0.13 0.12 0.12-0.15 0.16 0.15 0.16 0.12-0.13
Ratio 19/20 4.85-5.64 525 4.60-6.04 6.06 5.13-5.70 4.625 4.83-5.23
Length of
metatarsus 0.20-0.21 0.21 0.21-0.245 0.34 0.22-0.24 0.285 0.24-0.25
(21
Breadth of
metatarsus 0.08-0.09 0.09 0.085-0.11 0.12 0.1 0.10 0.10
(22)
Ratio 21/22 233-2.50 233 222247 2.83 2.00-2.18 2.85 2.40-2.50
Length of 0.33-0.34 0.36 0.37-0.41 0.48 0.40-0.42 0.40 0.315-0.38
tarsus (23)
Breadth of 0.07-0.08 0.08 0.08-0.10 0.1 0.10 0.09 0.08-0.10
tarsus (24)
Ratio 23/24 4.71-4.75 4.50 4.05-4.82 4.36 4.00-4.20 4.44 3.15-4.75
tTiE'i;a“O - 0.56-0.59 0.60 0.58-0.66 0.57 0.595-0.85 0.55 0.52-0.54
TS ratio = 0.15-0.19 0.19 0.19 0.20 0.17-0.23 0.21 0.125-0.20
metatarsus
TS ratio - 0.24-0.31 031 031 0.385 0.38-0.39 0.38 0.30-0.42
tarsus

and on interior side of chela distally (Figs 1b and Ic).
Trochanter and tibia smooth, devoid of any granulations.

Fixed chelal finger carrying 60 (in H F) and 57 (in P F)
small teeth, close-set and slightly rounded.

Forty-nine teeth present on movable chelal finger in H
F, 52 present on it in P F (Fig. 1b). Distalmost and proximal-
most teeth smaller than others (Fig. 1b). Apex of pedipalpal
coxa with four long setae.

Some morphological structures (pedipalpal lyrifissures,
nodus ramosus, micropores on the pedipalpal patellar and
chelal pedicel, more detailed structure of the pedipalpal
coxa, features of the genital apparatus) could not be studied
due to the specimens' condition.

Trichobothriotaxy. Four trichobothria present on mov-
able pedipalpal finger, eight on fixed chelal finger. Disposi-
tion of different trichobothria as in Fig. 1b. Trichobothria
eb, esb and ib on finger base; if, et and est on finger top.

Trichobothrium i# closer to est than to ez. No microsetae
proximal to eb and esb, but four microsetae present distal to
eb and esb. Distance st-sb longer than distance b-sb; dis-
tance ¢-st shorter than b-sb or st-sb.

Leg IV. Tibia, metatarsus and tarsus each carrying a
single tactile seta (Fig. 1d). Tactile seta ratio of tibia exceed-
ing 0.50 (a single long tactile seta in distal half of this
podomere) (Table 1). Each tactile seta on metatarsus and
tarsus in proximal fifth and third of the relevant podomere,
respectively.

Linear measurements and morphometric ratios of differ-
ent morphological structures are presented in Table 1.

ETYMOLOGY. After Sutikva hill, its type locality.

DISTRIBUTION. The new pseudoscorpion species is
currently known only from its type locality, i.e., Sutikva hill,
village of Mravince, near the town of Solin and the city of
Split, central Dalmatia, Croatia (Fig. 2).
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Fig. 2. Distribution of the genus Roncus in Croatia: black trefoil — R. meledae; brown ellipse — R. podaga; dark blue ring — R.
insularis; gold trapezium — R. stussineri; green square — R. almissae; grey rectangle — R. pripegala; lime deltoid — R. lubricus; maroon
cross — R. ragusae; orange hexagon — R. navalia; pink sun — R. italicus; purple star — R. ladestani; red triangle — R. sutikvae sp.n.;
silver octagon — R. argyrunti; teal semicircle — R. narentae; turquoise circle — R. diocletiani; white thombus — R. anophthalmus;
yellow pentagon — R. trojanicus. Scale: 100 km. Abbreviations are given in the Material and methods section.

Puc. 2. Pacnpoctpanenue pona Roncus B XOpBaTHU: YEPHBIN TPUIUCTHUK — R. meledae; kopuuHeBbIl sunnc — R. podaga; TeMHO-
CHUHEEe KOJbIO — R. insularis; 3070Tas Tpaneuuss — R. stussineri; 3e1EHbIN KBagpaT — R. almissae; cepblil MpsSMOYrojbHUK — R.
pripegala; cBetno-3enéHblii neabroun — R. [ubricus; KamTaHOBBIH KpecT — R. ragusae; OpaHXEBBbIN LIECTHYTOJIbHUK — R. navalia,
po3oBoe coiHIle — R. italicus; nmunoBas 3Be31a — R. ladestani; KpacHbII TPEYTrOIBHUK — R. sutikvae sp.n.; cepeOpsIHbIH BOCBMUYTOJIBHUK —
R. argyrunti; cuHe-3en€Hblil MONYKpyr — R. narentae; 6upro30Bblilt Kpyr — R. diocletiani; 6enplii pom06 — R. anophthalmus; x&ntbiit
ISITUYTONBHUK — R. trojanicus. MacimTad 100 km. CokpamieHus: JaHbl B paszene Matepuai u MEeTOBL.

DIFFERENTIAL DIAGNOSIS. The new species clearly
differs from all currently known epigean and hypogean con-
geners from Croatia, most of which inhabit Dalmatia. It is
phenetically and geographically closest to Roncus diocletiani
B. Curtié, Dimitrijevi¢ et Rada, 2008, from Marasovica,
southern slope of Marjan hill, city of Split; R. italicus (Si-
mon, 1896), from Mt. Ucka, near the town of Opatija, Istria,
and the Zumberak - Samoborsko Gorje Nature Park, close to
the city of Zagreb, northwestern Croatia (distributed in Italy,

Slovenia, and Croatia); R. trojanicus B. Curié, 1988, from
the Baretina Spilja (= Grota) Cave, village of Okrug Gornji,
near the town of Trogir, island of Ciovo; R. almissae B.
Curti¢, Rada, S. Curgié et N. Cur¢ié, 2010, from the village
of Podaspilje, northern slope of Mt. Omiska Dinara, near the
town of Omi§; R. ladestani Dimitrijevié et B. Curéi¢, 2021,
from the Jama Visje Zada (= Jama za Zle Poje) Pit, island of
Lastovo; and R. navalia B. Cur¢i¢ et Rada, 2012, from the
Ivéa Jama Pit, near the town of Novalja, island of Pag
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(sharing the presence of one pair of eyes and of granulations
on pedipalpal articles, as well as the absence of microsetae
situated proximal to trichobothria eb and esb, at least in
females). It differs from its close congeners in carapacal
length (R FF 0.75-0.77 mm vs. 0.815 mm in F R. diocletiani
vs. 1.10 mm in F R. trojanicus vs. R 0.88-0.97 mm in M F
R. almissae vs. 0.805 mm in M R. ladestani); the carapacal
length to breadth ratio (FF 1.23 vs. 1.35 in F R. diocletiani
vs. R 1.37-1.51 in M F R. italicus vs. 1.16 in F R. trojanicus
vs. 1.17 in M R. ladestani); cheliceral length (R FF 0.47—
0.49 mm vs. 0.59 mm in F R. trojanicus vs. R 0.51-0.55 mm
in M F R. almissae vs. 0.53 mm in M R. ladestani); the
cheliceral length to breadth ratio (FF 1.96 vs. 1.92 in F R.
diocletiani vs. 1.79 in F R. trojanicus vs. R 1.85-1.86 in M
F R. almissae vs. R 0.83-0.85 mm in M F R. navalia);
cheliceral movable finger length (R FF 0.305-0.315 mm vs.
0.34 mm in F R. diocletiani vs. 0.40 mm in F R. trojanicus
vs. R 0.36-0.40 in M F R. almissae vs. 0.38 mm in M R.
ladestani); the cheliceral length to cheliceral movable finger
length ratio (R FF 1.49-1.61 vs. 1.41 in F R. diocletiani vs.
R 1.375-1.42 in M F R. almissae vs. 1.39 in M R. ladestani
vs. R 1.38-1.44 in M F R. navalia); pedipalpal length (R FF
3.60-3.72 mm vs. 3.98 mm in F R. diocletiani vs. 6.895 mm
in F R. trojanicus vs. R 4.30-4.825 mm in M F R. almissae
vs. 429 mm in M R. ladestani vs. R 3.765-4.51 mm in M F
R. navalia); pedipalpal femur length (FF 0.78 mm vs. 0.835
mm in F R. diocletiani vs. R 0.80-0.89 mm in M F R.
italicus vs. 1.26 mm in F R. trojanicus vs. R 0.815-1.00 mm
in M F R. almissae vs. 0.92 mm in M R. ladestani); the
pedipalpal femur length to breadth ratio (FF 3.39 vs. 3.48 in
F R. diocletiani vs. 4.20 in F R. trojanicus vs. R 3.13-3.28 in
M F R. almissae vs. 3.83 in M R. ladestani); the pedipalpal
femur length to carapace length ratio (R FF 1.01-1.02 vs. R
1.06-1.14 in M F R. italicus vs. 1.145 in F R. trojanicus vs.
1.14 in M R. ladestani vs. R 1.10-1.36 in M F R. navalia);
pedipalpal tibia length (FF 0.64 mm vs. 0.71 mm in F R.
diocletiani vs. 0.96 mm in F R. trojanicus vs. R 0.75-0.815
mm in M F R. almissae vs. 0.75 mm in M R. ladestani);
pedipalpal chela length (R FF 1.17-1.28 mm vs. 1.345 mm
in F R. diocletiani vs. R 1.35-1.52 mm in M F R. italicus vs.
1.88 mm in F R. trojanicus vs. R 1.585-1.77 mm in M F R.
almissae vs. 1.49 mm in M R. ladestani vs. 1.355-1.54 mm
in M F R. navalia); the pedipalpal chela length to breadth
ratio (R FF 2.54-2.84 vs. R 2.87-3.46 in M F R. italicus vs.
3.03 in F R. trojanicus vs. 3.05 in M F R. almissae vs. 3.10
in M R. ladestani vs. R 3.14-3.15 in M F R. navalia); length
of leg IV (R FF 2.535-2.595 mm vs. 2.71 mm in F R.
diocletiani vs. 3.93 mm in F R. trojanicus vs. R 2.975-3.265
mm in M F R. almissae vs. 3.11 mm in M R. ladestani); the
femur + patella of leg IV length to breadth ratio (R FF 2.96—
3.00 vs. 2.85 in F R. diocletiani vs. R 2.33-2.76 in M F R.
almissae vs. R 2.46-2.91 in M F R. navalia); the tarsus of
leg IV length to breadth ratio (R FF 4.71-4.75 vs. 4.50 in F
R. diocletiani vs. 4.36 in F R. trojanicus vs. R 4.00—4.20 in
M F R. almissae vs. 4.44 in M R. ladestani); disposition and
degree of development of granulations on pedipalpal articles
(trochanter with no granulations, femur with a small area of
granulations on its entire interior side, chela with a small
area of granulations on its interior side distally vs. trochanter
with granulations, femur with a large area of granulations on
its interior and dorsal sides, chela with a small area of
granulations on its interior side distally in F R. diocletiani
vs. trochanter with granulations, femur with a large area of
granulations on its interior and dorsal sides, chela with a
small area of granulations on its interior side distally/both
on its exterior and interior sides in M F R. italicus vs.

211

pedipalps mostly smooth, only a few inconspicuous tuber-
cles borne on interior side of femur in F R. trojanicus vs.
trochanter with no granulations, femur with a very small
area of granulations on its interior side medially, chela with
a very small area of granulations on its interior side distally
in M F R. almissae vs. trochanter with no granulations,
femur with a small area of granulations on its interior side
distally, chela with a large area of granulations on both its
exterior and interior sides and dorsally in M R. ladestani vs.
trochanter with no granulations, femur with a very small
area of granulations on its interior side medially/a large area
of granulations both interiorly and dorsally, chela with a
very small area of granulations on both its exterior and
interior sides/interior side distally in M F R. navalia); num-
ber of setae on opisthosomal sternites V-X (13/14-15/16-
14/16-14/15-14/14-13/12 in H F and P F, respectively vs.
16-14-13-12-12-11 in F R. diocletiani vs. 16-17-15-15-14-
13 in F R. trojanicus vs. 15/11-16/10-15/11-15/11-15/11-
13/10 in P F and H M R. almissae, respectively vs. 16-15-
15-13-11-11 in M R. ladestani); as well as in a number of
other linear measurements and morphometric ratios (Fig. 1;
Table 1) [Simon, 1896; Beier, 1963; Gardini, Rizzerio, 1985;
Curgi¢, 1988; Ozimec, 2004; Curci¢ et al., 2008, 2010,
2012e, 2013c, 2021].

KEY TO THE SPECIES OF Roncus FROM CROATIA (FiG. 2;
TABLE 1) (MODIFIED AFTER BEIER [1963])

1. Eyes developed .......cccooveiinininininiiieieececeseee 2
— Eyes abSeNt ...cceoiiuieieieieieeeceeeeeee e 9
2. Several microsetae present proximal to trichobothria eb

and esh, widely distributed species .............. R. lubricus

— No microsetae present proximal to trichobothria eb and
esh, locally distributed Species .........cccevververenereniennenn
3. Pedipalpal femur densely granulated ....
— Pedipalpal femur weakly granulated ..........cccccevverrrnnnnen.
4. Total body length 3.115 mm, ratio of length of pedipalpal
chelal palm to breadth of pedipalpal chela 1.47, length
of pedipalpal chelal finger 0.65 mm ....... R. diocletiani
— Total body length 2.35-2.50 mm, ratio of length of pedi-
palpal chelal palm to breadth of pedipalpal chela 1.60—
1.73, length of pedipalpal chelal finger 0.76—0.85 mm.

........................................................................ R. italicus
5. Cave-dwelling SPECIes .......cccevververrenririinieieieieseseniene 6
— S0il-dWelling SPECIES ...cvevverrerrierierieieieieieiesie e eeeeeeas 8

6. Femur on average at least four times as long as broad,
tibia of leg IV on average at least six times as long as
Droad ...oocveveieieee e R. trojanicus

— Femur on average less than four times as long as broad,
tibia of leg IV on average less than six times as long as
Broad ..o 7

7. Total body length 3.22 mm, pedipalpal chela densely
granulated, ratio of length to breadth of tibia of leg IV
4025 e R. ladestani

— Total body length 2.30-2.975 mm, pedipalpal chela weak-
ly granulated, ratio of length to breadth of tibia of leg IV
4.83-5.23 e R. navalia

8. Pedipalpal femur and chela with denser granulation, length
of pedipalp with coxa 3.60-3.72 mm, ratio of length to
breadth of tarsus of leg IV 4.71-4.75 ..cccoovevereieenn
.............................................................. R. sutikvae sp.n.

— Pedipalpal femur and chela with less dense granulation,
length of pedipalp with coxa 4.30-4.825 mm, ratio of
length to breadth of tarsus of leg IV 4.00-4.20.............
...................................................................... R. almissae
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9. Distributed in somewhat larger area...........ccccecvenvennene. 10
— Inhabiting solely Croatia .........ccccooceveveneniencniniciene 11

10. Pedipalpal chelal finger as long as pedipalpal chelal
palm with stalk or shorter, distributed more southerly ..
............................................................. R. anophthalmus

— Pedipalpal chelal finger longer than pedipalpal chelal palm

with stalk, distributed more northerly ........ R. stussineri
11. InsSular SPECIes ....ccuevverviriiriieiieiieieieieseeeee e 12
— Continental SPECIES .......cveriereierierierierieeeeeereeseeeeeeaens 13

12. Length of pedipalp with coxa 6.645-7.79 mm, ratio of
length to breadth of pedipalpal tibia 2.99-3.33, inhabit-
ing the island of Brac..........ccccovveiinnccnns R. insularis

— Length of pedipalp with coxa 5.20 mm, ratio of length to
breadth of pedipalpal tibia 2.27, inhabiting the island of

MIjet oo ... R. meledae
13. Epistome low, rounded ..........cccoevvevverienenieieieienene, 14
— Epistome tubercular, triangular ...........ccocoocevinenienennne 16

14. Pedipalpal femur 4.35 times as long as broad, tibia of leg
IV 7.07 times as long as broad, inhabiting middle Dal-
TNATIA c.veenveteteeieete et R. pripegala

— Pedipalpal femur less than four times as long as broad,
tibia of leg IV less than seven times as long as broad,
inhabiting southern Dalmatia ...........ccocevininieienene. 15

15. Total body length 4.04—4.11 mm, ratio of length to
breadth of pedipalpal femur 3.51-3.53, ratio of length to
breadth of tibia of leg IV 5.96-6.19 ........... R. narentae

— Total body length 2.86 mm, ratio of length to breadth of
pedipalpal femur 3.89, ratio of length to breadth of tibia
of leg IV 5.75 oo, R. ragusae

16. Length of pedipalp with coxa 3.61 mm, pedipalpal femur
granulated, length of leg IV 2.455 mm ...... R. argyrunti

— Length of pedipalp with coxa 6.11-6.34 mm, pedipalpal
femur not granulated, length of leg IV 3.975-4.07 mm
........................................................................ R. podaga

Discussion

The type specimens of the new pseudoscorpion
species were collected under stones in a sparse planted
forest of Aleppo pine at the foot of a small rocky hill
called Sutikva, which is situated in the village of
Mravince in the environs of the town of Solin and the
city of Split. Several more efforts were made to collect
additional specimens of R. sutikvae sp.n., but they were
unsuccessful. It can be therefore assumed that the tax-
on is probably rare. It is most likely epigean, as evi-
denced by the habitat at the type locality, as well as by
the presence of a pair of eyes. This pseudoscorpion
species is endemic to the Dinarides of central Dalma-
tia, similar to most of its closest relatives (R. dio-
cletiani, R. trojanicus, and R. almissae) [Curéi¢, 1988;
Curgié et al., 2008, 2010, 2013c]. Some of its related
congeners inhabit certain Adriatic islands, namely Pag
(R. navalia) and Lastovo (R. ladestani), situated in
northern and southern Dalmatia, respectively [Curgi¢
et al., 2012¢, 2021]. In contrast, its relative R. italicus
has a somewhat wider distribution and is known from
the Alps of northwestern Italy and northwestern Slove-
nia, as well as from certain regions of Croatia (Istria
and the environs of Zagreb) [Gardini, Rizzerio, 1985;
Cur¢ié, 1988; Ozimec, 2004].

Out of a total of 16 Roncus species from Croatia,
the majority are blind and considered to be troglobitic
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[R. anophthalmus (Ellingsen, 1910), R. argyrunti B.
Cur¢i¢ et Rada, 2014, R. insularis Beier, 1938, R.
meledae B. Curdié¢ et Rada, 2012, R. narentae Dimitr-
ijjevi¢ et Rada, 2008, R. podaga B. Curdi¢, 1988, R.
pripegala B. Curéié, 1988, R. ragusae B. Curéi¢, 2012,
and R. stussineri (Simon, 1881)], while some are eyed
and epigeic/endogeic in their lifestyle (R. almissae, R.
diocletiani, R. italicus, R. lubricus, R. ladestani, R.
navalia, and R. trojanicus) [Beier, 1963; Curgic, 1988;
Curcié et al., 1992, 2008, 2010, 20124, e, f, 2013c,
2014a, 2021; Dimitrijevié¢, Rada, 2008]. Of the Croat-
ian eyed Roncus taxa, the last three are cave-dwelling
(but probably also inhabit non-cave habitats in the
vicinity of their type localities), while the remaining
ones were found in soil or leaf litter. Two additional
Roncus species are known to inhabit Croatia [Harvey,
2013], but they have now been transferred to the re-
cently established genus Archaeoroncus B. Curéié et
Rada, 2012 [A4. tenuis (Hadzi, 1933) and 4. dalmatinus
(Hadzi, 1933)], which currently comprises four species
[Curéi¢ et al., 2012a].

The ratios of some articles of appendages of pseu-
doscorpions can indicate their way of life. Epigean
species have a small body, short appendages, and de-
veloped eyes, while cavernicolous pseudoscorpions
have an enlarged body, elongated appendages (espe-
cially pedipalps), and no eyes. Zaragoza, Stahlavsky
[2008] concluded that the tibia IV length to breadth
ratio and pedipalpal femur length to breadth ratio in
pseudoscorpions can be used to evaluate the degree of
adaptation to their cave life. Average values of the tibia
IV length to breadth ratio and pedipalpal femur length
to breadth ratio of about 6.0 and 4.0, respectively, or
higher point to a troglophilic/troglobitic state of a Ron-
cus species, while lower values of these ratios indicate
its epigean tendencies [Zaragoza, Stahlavsky, 2008].
Values of the tibia IV length to breadth ratio of 4.85—
5.64 suggest that R. sutikvae sp.n. has epigean affini-
ties. Among other Croatian eyed Roncus species, only
R. trojanicus displays troglophilic tendencies, to judge
from its tibia IV length to breadth ratio of 6.06. In
addition, in certain specimens of R. italicus, this ratio
is higher than 6.0, indicating that this edaphobitic spe-
cies could have some troglophilic tendencies. A pedi-
palpal femur length to breadth ratio of 3.39 points to
epigean habits of R. sutikvae sp.n. Among other Croat-
ian eyed Roncus species, this ratio has a somewhat
greater value (4.20) only in R. trojanicus, confirming
its troglophilic condition. Interestingly, one of two type
specimens of R. navalia exhibits troglophilic tenden-
cies as well, this ratio being 4.72 in it. Generally, only a
few Croatian eyed Roncus species (R. sutikvae sp.n., R.
diocletiani, R. italicus, and R. navalia) share a very
small body length and the presence of especially short
appendages and their articles.

Based on their morphological features, two main
complexes of species of the genus Roncus inhabiting
Croatia can be recognized: (i) a complex of blind cave-
dwelling species (R. anophthalmus, R. argyrunti, R.
insularis, R. meledae, R. narentae, R. podaga, R. prip-
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egala, R. ragusae, and R. stussineri); and (ii) a com-
plex of eyed species living in different habitats (leaf
litter, soil, caves) (R. almissae, R. diocletiani, R. itali-
cus, R. ladestani, R. lubricus, R. navalia, R. sutikvae
sp.n., and R. trojanicus). Within the first complex, only
two species have a somewhat larger distribution (R.
stussineri and R. anophthalmus), while the remaining
inhabit the Dinarides or Dalmatian islands and are
endemic to Croatia. According to Zaragoza, Stahlavsky
[2008], out of those, four species (R. insularis, R.
podaga, R. pripegala, and R. stussineri) can be consid-
ered as true trogobites (ratio of length to breadth of
pedipalpal femur > 4, ratio of length to breadth of tibia
of leg IV > 6), two (R. meledae and R. narentae) can be
treated as troglophiles (ratio of length to breadth of
pedipalpal femur < 4, ratio of length to breadth of tibia
of leg IV > 6), while three (R. anophthalmus, R. argy-
runti, and R. ragusae), in spite of being blind, have
epigean tendencies (ratio of length to breadth of pedi-
palpal femur < 4, ratio of length to breadth of tibia of
leg IV < 6). The taxa belonging to the two latter cate-
gories can likely be found out of caves (probably in
deep soil in the surrounding areas). In regard to the
complex of eyed Roncus species from Croatia, two
groups are identified based on the presence/absence of
microsetae proximal to trichobothria eb and esb: (i) the
group of R. lubricus (with a few microsetae proximal
to eb and esb); and (ii) the group of all other Croatian
eyed Roncus species (with no microsetae proximal to
eb and esb). Within the second group, the pedipalpal
femur is densely granulated in R. diocletiani and R.
italicus, whereas it is weakly granulated in the remain-
ing taxa of the group. Some of the latter taxa live in leaf
litter and soil, others inhabit caves, but almost all (R.
almissae, R. ladestani, R. navalia, and R. sutikvae
sp.n.) exhibit epigean tendencies (only R. trojanicus
displays troglophilic affinities).

The new species and other Croatian eyed congeners
probably share the same evolutionary lineage. The re-
lationships of these and many other Balkan Roncus
species are not clear and have yet to be determined
[Mahnert, Gardini, 2014]. A number of Roncus taxa
are separated from each other only morphologically
and morphometrically. A multidisciplinary approach
that utilizes several types of analyses (DNA barcoding,
karyological studies, morphological characterization of
structure of the genital apparatus) of rich samples of
certain Roncus species needs to be taken to confirm the
validity of such taxa and resolve their taxonomic status
[Curéi¢ et al., 2021].

The time of origin of each endemic Dinaric pseudo-
scorpion taxon is difficult to ascertain with precision.
One can speculate about this only for the taxa with
more primitive traits and disjunctive ranges. The origin
and natural history of endemic soil-dwelling members
of the genus Roncus inhabiting the Dinarides are not
easy to determine, as these taxa represent an adaptive
and selective fauna [Curcw 1988; Curci¢ et al., 2013c].
The colonization of epigean and hypogean habitats
(including soil and caves) in the region passed through
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successive stages over different geological periods
[Curéi¢, 1988]. The Dinarides were most likely colo-
nized at the beginning of their existence by a number of
lineages of Roncus that already inhabited the Mediter-
ranean forests, lineages whose survival has been sus-
tained by continuity of the continental phase, relative
constancy of life conditions in the soil and in caves,
and isolation of the underground habitats [Guéorguiev,
1977; Deeleman-Reinhold, 1978; Cur¢i¢, 1988; Curéié
et al., 2004].

According to Guéorguiev [1977], different repre-
sentatives of Roncus originated or lived in regions
(including the Dinarides) and geological epochs with a
humid and warm climate, inhabiting leaf litter and hu-
mus. With increasing aridity and formation of different
underground niches in the Dinarides, old lineages of
Roncus (thermophilous and hygrophilous representa-
tives) found shelter in the underground domain (hu-
mus, soil, caves), from which some taxa (including the
new pseudoscorpion species) evolved as cave- and soil-
dwelling inhabitants [Cur¢i¢, Dimitrijevié¢, 2007]. One
of the adjusting responses of both humicolous and
epigean pseudoscorpion taxa to survive in conditions
of a Mediterranean climate is their adaptation to inhab-
it soil, caves, and pits [Cur¢ié, 1986, 1988].

The high diversity of pseudoscorpions [Cur¢ié et
al.,2004] and related arachnid groups [Deltshev, 2004]
on the Balkan Peninsula highlights the fact that the
region represents a glacial refugium [Schmitt, 2007], a
place of origin of endemics and relicts and a zone of
faunal exchange [Murienne et al., 2010]. Such great
diversity can be explained by the peninsula’s complex
and long palaeogeographic history [Parmakelis et al.,
2006], as well as by its high habitat variety, striking
topographic heterogeneity, and great climatic varia-
tions [Murienne et al., 2010].
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