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Summary. The Iranian endemic species Lithobius demavendicus Matic, 1969 is rediscovered and redescribed based 
on newly collected specimens. Previously, the species was known only from an incomplete, most probably subadult 
male lacking the ultimate pair of legs, collected at high altitudes on Mount Damavand, a well-known inactive volcanic 
mountain in northern Iran. The new records confirm its occurrence on this mountain and at lower altitudes, and also 
indicate a troglophilic tendency for the species, as reflected by its repeated occurrence in caves in the northeastern 
part of the country. The first complete description of females and adult males is provided, together with an account of 
changes in morphological characters during late postembryonic development. A brief comparison with morphologi-
cally similar species was conducted, and the taxonomic status of L. demavendicus is discussed.
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INTRODUCTION

As one of the most species-rich genera within the class 
Chilopoda, the genus Lithobius Leach, 1814 is known from 
a wide range of habitats and has an almost global distribu-
tion (Zapparoli and Edgecombe 2011; Ganske et al. 2021). 
They represent one of the most important components of 
the soil food web and mainly inhabit forest habitats, but also 
occur in open habitats, dry areas, caves and anthropogenic 
environments (Zapparoli 2003). The vast majority of its rep-
resentatives have a Palearctic distribution, although some 
species are native to, or have been introduced into, other 
regions of the world (e.g. Johns 2010; Mercurio 2010; Vega-
Román and Ruiz 2018; Thofern et al. 2021). According to 
ChiloBase, a catalogue of all known centipede species of the 
world (Bonato et al. 2016), the genus currently comprises 

more than 550 species. Numerous synonyms are also listed for 
many species, and may therefore represent only an approxi-
mation of the final number of valid species. Recent integra-
tive taxonomic studies have revised the status of several taxa, 
confirming the validity of some species, synonymizing others, 
and reinstating certain former synonyms to species rank (eg. 
Akkari et al. 2024; Kos et al. 2025). In addition, new species 
of Lithobius continue to be described worldwide at a relative-
ly high rate (eg. Zuev 2017; Dyachkov and Farzalieva 2018; 
Farzalieva 2018; Iorio and Voigtländer 2019; Stojanović et al. 
2021; Iorio and Racine 2022; Pei et al. 2021, 2022; Dyachkov 
2024; Serra Sorribes 2024; Iorio et al. 2025). Altogether, these 
ongoing taxonomic advances contribute to a refined assess-
ment of species diversity within the genus and to a better un-
derstanding of its taxonomic complexity.
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As pointed out by Zapparoli (2003), many Lithobius 
species were described in the past in a very concise man-
ner and on the basis of unstable characters. A considerable 
number of species remains poorly known, largely due to in-
complete original descriptions that do not present the full 
range of morphological characters and are often based on 
only a few selected traits. Moreover, species descriptions are 
frequently based on a limited sample size, or sometimes even 
a single specimen, without an assessment of intraspecific 
variability and lacking subsequent records (e.g. Folkmanová 
1940; Verhoeff 1943; Matic and Stenzer 1977). An addi-
tional problem is that the developmental stage of the type 
specimen(s) has often not been taken into account. Exter-
nal morphological characters important for the description 
and identification of Lithobius species change, to a greater 
or lesser extent, through different developmental stages dur-
ing ontogeny (e.g., Voigtländer 2007; Stojanović et al. 2023). 
Consequently, a number of species have been described on 
the basis of juvenile or subadult specimens exhibiting incom-
plete morphological characters, which further complicates 
the taxonomy and species delimitation within the genus. 
Thus, although assessment of the taxonomic status of many 
species via incorporation of additional data on morphologi-
cal variability remains challenging, this represents a crucial 
step toward understanding the global success of this largest 
group of centipedes.

In this study, we present the first new records of the 
Iranian endemic species Lithobius demavendicus Matic, 1969, 
more than a half a century after its original description. Until 
now, the species was known only from a single holotype, 
a male with incomplete morphology (i.e., lacking the ulti-
mate pair of legs, which bear some of the most taxonomi-
cally important characters for delimiting Lithobius species). 
This specimen was collected by the late Italian entomolo-
gist and biospeleologist Prof. Valerio Sbordoni (1942–2024) 
in August 1966 at high altitude (ca. 3000–3200 m a.s.l.) on 
Mount Damavand, a well-known inactive volcanic mountain 
in northern Iran (Tehran Province), without any additional 
habitat data provided in the original description (Matic 1969: 
98). The species epithet refers to the type locality. The holo-
type is deposited in the Collezione Scientifica dell’Istituto 
Nazionale di Entomologia (Rome), as stated by Matic at the 
beginning of the original description. Following its descrip-
tion, the species was largely overlooked and has since been 
mentioned only once in a checklist of Iranian Chilopoda 
(Zarei et al. 2020: 138). Based on newly collected material 
from Mount Damavand and from northeastern Iran, we 
confirm the presence of the species at lower altitudes and 
document its relatively frequent occurrence in different parts 
of the caves in the area. Here we provide a complete descrip-
tion of the adult male morphology and the first description 

of females, together with notes on morphological variability 
across different postembryonic developmental stages, sup-
ported by illustrations of taxonomically important charac-
ters. Finally, a brief comparison with morphologically similar 
species and comments on the taxonomic status of L. dema-
vendicus are presented.

MATERIAL AND METHODS

In total, 31 specimens of Lithobius demavendicus were 
newly collected, of which eight are from Mount Damavand, 
a mountain that includes the type locality of the species, and 
the rest were found in caves, soil, and leaf litter in north-
eastern Iran. The material was collected by hand with an 
aspirator, as well as by using pitfall traps and a Berlese fun-
nel. All specimens were identified, photographed, measured, 
and assigned to a developmental stage. Analyses were con-
ducted using a Nikon SMZ 1270 binocular stereomicroscope 
equipped with a Nikon DS-Fi2 camera and a Nikon DS-L3 
camera controller at the University of Belgrade – Faculty of 
Biology, Institute of Zoology (IZB), Belgrade, Serbia. Taxo-
nomically relevant external morphological characters neces-
sary for species identification were photographed and are il-
lustrated in Figs 1 and 2. Additionally, instances of abnormal 
phenotypes observed among the examined specimens are 
presented in Fig. 3.

Specimen identification was based on diagnostic fea-
tures from the original species description (Matic 1969). For 
each specimen, a unique collection registration number was 
assigned and specimens were preserved in separate, labeled 
plastic vials filled with 70% ethanol. The material is deposited 
in the collections of the Institute of Zoology, University of 
Belgrade – Faculty of Biology, Belgrade, Serbia (IZB collec-
tion) and Zoology Museum of Ferdowsi University of Mash-
had, Mashhad, Iran (ZMFUM collection).

Terminology and abbreviations used throughout the 
text and tables follow Bonato et al. (2010): a = anterior, C = 
coxa, D = dorsal, F = femur, L = leg, m = median, p = pos-
terior, Pf = prefemur, T = tergite, TO = Tömösváry’s organ, 
TT = tergites, Ti = tibia, Tr = trochanter, V = ventral. De-
velopmental stages terminology and abbreviations follow 
Stojanović et al. (2023): AG = agenitalis, IM = immaturus, 
PM = praematurus, PS = pseudomaturus, M = maturus.

Focus-stacked images were processed using Zerene 
Stacker software. Final images and plates were processed 
using Adobe Photoshop CS6. The occurrence map (Fig. 4) 
was created using Google Earth Pro (version 7.3.6.9345) and 
Adobe Photoshop CS6.
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RESULTS

The analysed material comprised 31 specimens col-
lected from nine localities. It included 12 maturus (four 
males, eight females), three AG, seven IM (four males, three 
females), five PM (three males, two females), and four PS 
specimens (all females). The material was examined to docu-
ment ontogenetic changes in morphological characters. All 
examined stages were epimorphic; anamorphic stages were 
not present in the sample.

The analysis of the examined material shows that Litho-
bius demavendicus has a considerably wider distribution than 
previously known, extending beyond Mount Damavand, 
where the species had hitherto been the only recorded lo-
cality. In addition to its rediscovery on Mount Damavand, 
the species was found at eight other sites, six of which are 
caves (AL Cave, Bazangan Cave, Bidak Cave, Kardeh Cave, 
Poostin-Dooz Cave, and Mazdavand (Mozdouran) Cave), 
located along the border between Iran and Turkmenistan 
(Fig. 4).

Based on this material, the first complete description of 
the species, including both sexes and different postembry-
onic stages, is provided. The newly documented distribution 
considerably expands the known range of the species and 
contributes to a better understanding of its variability and 
development.

Taxonomy

Class Chilopoda Latreille, 1817
Order Lithobiomorpha Pocock, 1895
Family Lithobiidae Newport, 1844
Genus Lithobius Leach, 1814
Lithobius demavendicus Matic, 1969
Literature records: Matic 1969: 98.; Zarei et al. 2020: 

138 (in list).

Material examined
IRAN: ● 2♂♂, 2♀♀ (both sexes with one M and IM 

stage); Mazandaran Province, Larijan District, foot of Mount 
Damavand, Upper Abgarm Larijan (collector mark: DM 
2024); 35°54′30″N, 52°11′08″E; 2309 m a.s.l.; hand-collected 
under a rock; 26 October 2024; leg. M. Mehrafrooz May-
van; ZMFUM. ● 2♂♂ (M, PM), 1♀ (M), 1AG; ibidem; IZB 
(IZB ChL139). ● 2♂♂ (M, IM), 1♀ (M); Razavi Khorasan 
Province, Mashhad City, Kardeh Village, AL Cave (collec-
tor mark: ALCA 211); 36°40′00.2″N, 59°39′19.9″E; 1693 
m a.s.l.; hand-collected with an aspirator in the dark zone 
of the cave; 13 October 2023; leg. M. Mehrafrooz Mayvan; 
ZMFUM. ● 2♀♀ (M, PM); Razavi Khorasan Province, 
Mashhad City, Kardeh Village, AL Cave (collector mark: 

ALCA 2001); 36°40′00.2″N, 59°39′19.9″E; 1693 m a.s.l.; dark 
zone of the cave; hand-collected with an aspirator; 26 May 
2024; leg. M. Mehrafrooz Mayvan; ZMFUM. ● 1♂ (PM), 
2♀♀ (PS, PM); ibidem; IZB (IZB ChL140). ● 2♀♀ (PS, 
IM); Razavi Khorasan Province, Sarakhs County, near Ba-
zangan Village, Bazangan Cave (collector mark: BACA 258); 
36°18′29″N, 60°22′19″E; 1401 m a.s.l.; dark zone of the cave; 
pitfall trap containing propylene glycol; 18 June 2022; leg. 
M. Mehrafrooz Mayvan; ZMFUM. ● 1AG; North Khorasan 
Province, Bojnourd City, near Bidak Village, Bidak Cave 
(collector mark: BICA 207); 37°26′30″N, 57°13′14″E; 1327 
m a.s.l.; dark zone of the cave; hand-collected with an aspira-
tor; 23 June 2022; leg. M. Mehrafrooz Mayvan; ZMFUM. ● 
1♂ (IM); Razavi Khorasan Province, Mashhad City, Dehbar 
Village (collector mark: DE 06 Ar); 36°14′48″N, 59°17′07″E; 
1702 m a.s.l.; extracted with a Berlese funnel from soil and 
litter; 1 July 2023; leg. M. Mehrafrooz Mayvan; ZMFUM. ● 
1♀ (IM); North Khorasan Province, Shirvan City, Gelyan 
Village (collector mark: GE 17 Ar); 37°13′46″N, 57°53′24″E; 
1344 m a.s.l.; extracted with a Berlese funnel from soil and 
litter; 1 July 2023; leg. M. Mehrafrooz Mayvan; IZB (IZB 
ChL141). ● 1♂ (PM), 2♀♀ (M); Razavi Khorasan Province, 
Mashhad City, Kardeh Village, Kardeh Cave (collector mark: 
KRCA 293); 36°40′15.9″N, 59°40′37.6″E; 1458 m a.s.l.; dark 
zone of the cave; hand-collected with an aspirator; 10 August 
2023; leg. M. Mehrafrooz Mayvan. ● 1♂ (M), 1♀ (PS), 1AG; 
ibidem; IZB (IZB ChL142). ● 1♂ (IM), 1♀ (PS); North Kho-
rasan Province, Shirvan City, Lujali Village, Poostin-Dooz 
Cave (collector mark: PUCA 930); 37°38′16″N, 57°52′43″E; 
1785 m a.s.l.; pitfall traps with plastic cups containing pro-
pylene glycol; 22 June 2022; leg. M. Mehrafrooz Mayvan; 
ZMFUM. ● 1♀ (M); Razavi Khorasan Province, Sarakhs 
County, Mazdavand City, Mazdavand (Mozdouran) Cave 
(collector mark: UN 94 Ar), 36°09′05″N, 60°32′59″E; 1056 
m a.s.l.; dark zone of the cave; hand-collected with an aspi-
rator; 18 June 2022; leg. M. Mehrafrooz Mayvan. ● 1♀ (M); 
ibidem; IZB (IZB ChL143).

Re-description 
Measurements. Body length of maturus specimens: 

males 12.6–17.6 mm (mean 14.6 mm), females 11.6–19.6 
mm (mean 14.0 mm); maximum trunk width: males 1.7–1.9 
mm (mean 1.7 mm), females 1.3–1.9 mm (mean 1.6 mm). 
Measurements by developmental stages: AG—body length 
5.8–6.7 mm (mean 6.2 mm), trunk width ca. 0.7 mm; IM—
body length 8.0–8.7 mm in males (mean 8.3 mm) and 7.1–
9.6 mm in females (mean 8.0 mm), trunk width 0.8–1.0 mm 
(mean 0.9 mm) in both sexes; PM—body length 10.6–11.0 
mm in males (mean 10.8 mm) and 10.3–10.5 mm in females 
(mean 10.4 mm), trunk width 1.2–1.4 mm (mean 1.3 mm) 
in both sexes; PS—females with body length 11.1–12.7 mm 
(mean 11.9 mm) and trunk width 1.5–1.7 mm (mean 1.5 
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mm); males at this stage were not collected.
Colouration (Figs 1, 2). Yellowish brown, fairly uni-

form along entire body; head region (cephalic capsule and 
forcipular segment) slightly darker. Specimens in early de-
velopmental stages, as well as in early phases of each stage, 
markedly paler.

Antennae (Figs 1A, 2A). Between 1/2–
1/3 of body length; 

proportion lower in younger subadult stages, with mean 
ratios of 0.35 (AG), 0.36 (IM), 0.39 (PM), and 0.42 (PS), 
gradually increasing with stage progression and reaching 

the highest values in adults (0.34–0.49; mean 0.42). Antennae 
approximately 3.6–4.7 times longer than cephalic capsule, 
distally narrowing (Fig. 1A), showing a pattern of propor-
tional increase through postembryonic stages that correlates 
with body length. Composed of 19–23 antennal articles, usu-
ally 20; terminal article about 2.5 times longer than wide 
and 1.5 times longer than penultimate article (Fig. 2A). All 
articles bearing numerous setae.

Cephalic capsule (Fig. 1A–B). Approximately as long as 
wide; measurements consistent across developmental stages: 

Fig. 1. Lithobius demavendicus Matic, 1969. A, habitus, female, dorsal view (DM4, ZMFUM); B, cephalic capsule, male, dorsal view (DM5, 
ZMFUM); C, right aggregate of ocelli and Tömösváry organ, male, lateral view (DM5, ZMFUM); D, forcipular segment, male, ventral view 
(DM5, ZMFUM); E, anterior margin of the forcipular coxosternite, male, ventral view (DM5, ZMFUM).
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Fig. 2. Lithobius demavendicus Matic, 1969. A, apical articles of the left antennae, male, dorsal view (DM5, ZMFUM); B, dorsal subdistal 
wart-like process on tibia of left ultimate leg, male, posteroventral view (DM5, ZMFUM); C, pretarsus of left ultimate leg, male, posteroventral 
view (DM5, ZMFUM); D, posterior part of body, female, ventral view (DM4, ZMFUM); E, posterior part of body, male, ventral view (DM5, 
ZMFUM); F, postpedal segments, female, ventral view (DM4, ZMFUM).
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AG 0.98–1.05 (mean 1.02), IM 0.96–1.07 (mean 1.01), PM 
0.93–1.03 (mean 0.99), PS 0.96–1.10 (mean 1.01), M 0.90–
1.05 (mean 0.98). Cephalic plate with almost straight poste-
rior margin and narrowing anteriad (Fig. 1B).

Ocelli (Fig. 1C). Grouped in a triangular cluster, 9–14 
(typically 11) on each side in adults, mostly arranged in three 
irregular rows. The two most posterior ocelli are the larg-
est, almost twice the size of the median ones located on the 
anterior and dorsal sides of the cluster’s central part, while 
the antero-ventral row contains the smallest ocelli. During 
post-embryonic development, the number of ocelli increases 
with stage: 5 in AG (all specimens), 6–7 in IM, 8–9 in PM, 
and 9–11 in PS.

Tömösváry’s organ (Fig. 1C). Oval to ellipsoid, medi-
um-sized (smaller than the largest posterior ocelli and larger 
than the adjacent ones in adults); positioned anteroventral 
to ocelli. During postembryonic development, size of TO 
relative to ocelli (located adjacent to two largest posterior 
ocelli) changes, being smaller in AG and IM stages, equal in 
PM, and larger in PS and M stages.

Forcipular segment (Fig. 1D). Coxosternite subtrap-
ezoidal; anterior margin narrowed, with external side slightly 
higher than internal side. Dental margin typically with 2+2 
small, pointed teeth of equal size. Developmental anomalies 
in number and/or shape of coxosternal teeth were observed 
in three specimens: reduction to 1+2 teeth in a female from 
Mount Damavand (DM6, ZMFUM; Fig. 3A); increase to 4+3 
teeth by insertion of smaller teeth between regular ones, with 
apical bifurcation of the inner right tooth in another female 
from the same locality (DM4, IZB ChL139; Fig. 3B); and apical 
bifurcation of both left-side teeth in a female from Kardeh Cave 
(KR3, ZMFUM; Fig. 3C). Medial diastema moderately deep, V-
shaped, with approximately equal width and depth (Figs 1D–E, 
3A–D). Porodont generally slender, setiform, positioned pos-
terolateral to the lateral tooth on weakly defined shoulders of 
the forcipular coxosternite (Fig. 1E). An unusual case of poro-
dont, setiform on the left side and stout on the right side, was 

recorded in a PS female from Bazangan Cave (BA2, ZMFUM; 
see Fig. 3D). Forcipular tarsungulum curved, approximately 
2.5 times longer than the basal width. Chaetotaxy of forcipular 
coxosternite and telopodites as shown in Fig. 1D.

Tergites (Fig. 1A). Posterior angles of all tergites round-
ed, without triangular projections. T1 rectangular, anterior 
margin slightly wider than posterior margin, posterior edges 
distinctly rounded. TT 2, 4, 6, 7, 9, and 11 with straight pos-
terior margins. TT 3 and 13 with slightly concave posterior 
margins. TT 5, 8, 10, 12, and 14 with the posterior margin 
distinctly concave. With the exception of TT 3, 5, 8, 10, and 
12, which are as long as wide, all other tergites are distinctly 
wider than long.

Legs. Tarsi of all legs divided; tarsal articulation weakly 
expressed but visible in L1–10, somewhat more pronounced 
in L11–12, and well defined in L13–15. Leg-pairs 1–13 with 
relatively long, curved claws bearing slender anterior acces-
sory spines. Penultimate legs with both an anterior accessory 
spine and a small posterior accessory claw; ultimate legs with 
a small posterior accessory claw only, located on the inner 
side (Fig. 2C). L14 and L15 significantly longer than the 
walking legs. In males, ultimate legs bear a subdistal dorsal 
tibial wart-like process (tibial protuberance) (Fig. 2B); this 
structure is absent in females. The tibial wart-like process is 
clearly differentiated from the PM stage onward and absent 
in earlier stages. Pores of telopodal glands on the inner side 
of penultimate and ultimate legs present in both sexes. Plec-
trotaxy of adults and its variation through developmental 
stages are summarized in Tables 1–7. Unusual spinulation 
involving duplication of the dorsal anterior spine on the L13 
coxa and the dorsal medial spine on the L15 prefemur, both 
on the left side, was observed in a male collected from Mount 
Damavand (DM5, ZMFUM) (Fig. 3E; see also Table 2).

Coxal pores (Fig. 2D–E). Rounded to elliptic, clear-
ly visible in adults. Their number increases progressively 
through developmental stages: in AG, usually 1,2,2,2, other-
wise 2,1(2),1(2),1; in IM, from 2,2(3),2(3),2(3) to 2(3),3,3,3; 

Table 1. Plectrotaxy of maturus female of Lithobius demavendicus Matic, 1969 (DM4, IZB ChL139). Brackets indicate asym-
metry (spine present on one side only).

Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 p amp m p a a
2 p amp m p a(p) a

3-5 p amp m p ap ap
6-10 mp amp am ap ap ap
11 (a)mp amp am amp ap ap
12 amp amp am a amp p ap
13 (m) amp amp am a amp p p
14 m amp mp am a amp p p
15 m amp am a amp p
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in PM, from 2,3(4),4,4 to 3,4(5),5,4; in PS, from 2(3),3,4,4 to 
4,5,5,4. In the maturus stage, minimum counts of 3,4,4,3 and 
maximum counts of 4,5,5,5 and 3(4),5,6,4 were recorded.

Ultimate leg-bearing segment (Fig. 2D–E). Interme-
diate tergites in both sexes with slightly concave to straight 
posterior margins; sternite of the ultimate leg-bearing 

segment identical in both sexes; trapeziform, posteriorly 
narrowed, as long as wide; anterior margin about twice as 
long as posterior; with scattered short setae.

Postpedal segments. Male (Fig. 2E): first genital ster-
nite longer than wide, with scattered setae; posterior margin 
convex between gonopods, without medial bulge. Gonopods 

Table 2. Plectrotaxy of maturus male of Lithobius demavendicus Matic, 1969 (DM5, ZMFUM). Brackets indicate asymmetry 
(spine present on one side only).

Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 p am m p a a
2 p amp m p a(p) a(p)

3-4 p amp m p ap ap
5 p amp (a)m p ap ap
6 p amp (a)m ap ap ap

7-8 p amp am ap ap ap
9-10 mp amp am ap ap ap
11 (a)mp amp am ap ap ap
12 amp amp am (a) ap ap (a)p
13 amp amp am 2a amp p (a)p
14 m amp mp am a amp p p
15 m amp am a a2m p

Table 3. Plectrotaxy of pseudomaturus female of Lithobius demavendicus Matic, 1969 (DM7, IZB ChL139). Brackets indicate 
asymmetry (spine present on one side only).

Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 p am m p a a
2 p am(p) m p ap ap

3-5 p amp m p ap ap
6 p amp (a)m p ap ap

7-11 mp amp am ap ap ap
12 mp amp am amp (a)p ap
13 amp amp am a amp p ap
14 m amp ap m a amp p p
15 m amp mp a amp p

Table 4. Plectrotaxy of praematurus male of Lithobius demavendicus Matic, 1969 (DM1, IZB ChL139). Brackets indicate 
asymmetry (spine present on one side only).

Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 p m m p a a

2-8 p am m p ap ap
9 mp amp m ap ap ap

10-11 mp amp am ap ap ap
12 amp amp am a amp ap ap
13 amp amp am a amp p ap
14 m amp am m a (a)mp p p
15 m amp mp a amp p
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Table 5. Plectrotaxy of immaturus female of Lithobius demavendicus Matic, 1969 (DM2, ZMFUM). Brackets indicate asym-
metry (spine present on one side only).

Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 m m p

2-5 am m p ap ap
6-8 p am m p ap ap
9 p amp am ap ap ap

10-11 mp amp am ap ap ap
12 mp amp am (a) amp ap ap
13 amp amp am (a) amp (a)p (a)p
14 m amp am m a amp p p
15 m amp mp a amp p

Table 6. Plectrotaxy of agenitalis of Lithobius demavendicus Matic, 1969 (BICA 207, ZMFUM). Brackets indicate asymmetry 
(spine present on one side only).

Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 m m
2 m m p

3-4 m m p a
5 m m ap a
6 am m ap a(p)

7-9 am m p ap ap
10 m am m p ap ap
11 m am m p (a)p (a)p
12 m(p) am m mp p p
13 mp am m mp p p
14 m(p) am m amp p p
15 amp am amp

Table 7. Plectrotaxy of agenitalis of Lithobius demavendicus Matic, 1969 (DM8, IZB ChL139). Brackets indicate asymmetry 
(spine present on one side only).
Legs Ventral Dorsal
N Cx Tr Pf F Ti Cx Tr Pf F Ti
1 m m
2 m m a
3 m m a a
4-5 m m ap a
6-9 m m ap p
10 m m m (a)p (p)
11 m m m (p) p p
12 m am m mp (p) (p)
13 m m m mp
14 m(p) m m mp
15 amp m mp

short, bulge-like, single-segmented, with one anterior seta. 
Penis moderately long, bilobed, asetose. Female (Fig. 2D, 
F): first genital sternite as long as wide, with scattered setae; 
posterior margin deeply concave, with well-sclerotized me-
dial bulge. Gonopods with broad first articles bearing 16–25 

relatively long setae in three rows and usually 2+2 coniform 
spurs (rarely 3+2); second articles with 4–5 long ventral and 
3–4 dorsolateral setae; third articles with 1–2 dorsolateral 
setae; claws moderately curved, bidentate, denticles subequal.

Re-evaluated diagnosis. Distinguished from all other 
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morphologically similar species (i.e., taxa characterized by 
the presence of a subdistal, wart-like tibial process (tibial 
protuberance) on the dorsal side of the ultimate legs (L15) in 
males; see Discussion) by the following combination of char-
acters: forcipules with 2+2 coxosternal teeth with setiform 
porodonts; antennae composed of 19–23 articles; up to 14 
ocelli arranged in 2–3 irregular rows; Tömösváry’s organ oval, 
medium-sized, larger than the surrounding ocelli; all tergites 
without a posterior triangular projections; L14 and L15 with 
two and one accessory claw, respectively; ultimate legs of males 
with a subdistal tibial wart-like process; female gonopod with 
2+2 to 2+3 gonopodal spurs and a bidentate claw.

DISCUSSION 

The findings presented here contribute to a better un-
derstanding of the biology of Lithobius demavendicus, par-
ticularly with regard to its distribution, morphology, ecology, 
taxonomy, and possible phylogeny. Certainly, the discovery 
of male specimens with ultimate legs present, females allow-
ing for the observation of genital traits, and juveniles show-
ing developmental morphological changes together provide 
a clearer and more complete understanding of species’ mor-
phology. The presented results of the species redescription 
suggest that Matic (1969) described L. demavendicus based 
most likely on a subadult specimen lacking the ultimate pair 
of legs. This conclusion can be reached by a straightforward 
comparison of selected morphological characters, such as 
body size, number of ocelli, and number of coxal pores, 
with the corresponding values in the examined specimens. 
The condition of the characters in the holotype presented 
by Matic (1969) corresponds to that of subadult specimens 
at the late praematurus/early pseudomaturus stage from the 
examined material (for details on stage determination, see 
Stojanović et al. 2023). As expected, most measurements 
and several numerical characters in the largest newly col-
lected, unquestionably adult specimens show higher values 
compared to the holotype. Specifically, body length increases 
from 10 mm to almost 20 mm, number of antennal articles 
from 22 to 23, number of ocelli from 8–9 up to 14, and num-
ber of coxal pores from 1–2 to 3–5. However, the remaining 
diagnostic characters reported by Matic unequivocally con-
firm that these specimens belong to the same species. 

The developmental anomalies recorded in forcipular 
teeth and spinulation in Lithobius demavendicus (Fig. 3) 
are generally not so uncommon; similar cases have been 
reported in other lithobiomorphs (e.g., Lewis 1987, 1988; 
García Ruiz 2002, 2006; Iorio 2008). Variation in the number 
of coxosternal teeth can be considered a common occurrence 
in some species due to developmental stage or intraspecific 
variability; however, in most species typically possessing 
2+2 teeth, such variation is much rarer. A similar case of 

coxosternal teeth bifurcation was reported in some Lithobius 
species from Germany by Lindner (2008), presented at the 
14th International Congress of Myriapodology in Görlitz, 
Germany. No consistent pattern in the occurrence of abnor-
malities was observed, as they did not appear to occur more 
frequently in specimens from any particular population or 
locality within the examined material. To the best of our 
knowledge, the only previously reported teratological case 
of a porodont in lithobiomorphs is that of Zapparoli (1994), 
a bifurcation of the right porodont in Lithobius erdschiasius 
Verhoeff, 1943 from Turkey. The occurrence of both types 
of porodonts (stout and setiform) within a single specimen 
(usually a character used to separate different species or even 
species groups) as observed in the female from Bazangan 
Cave (Fig. 3D), is exceptional and has not previously been 
documented. 

Additionally, spine duplication (as shown in Fig. 3E) 
has not been reported in the literature as a distinct anom-
aly, likely because it occurs relatively frequently (pers. obs.) 
and is most likely associated with developmental changes. 
The presence of a double spine on the ventromesal side of 
the praefemur of leg 15 (double VpP spine) is recognized 
as an important taxonomic character for the identification 
of Lithobius borealis Meinert, 1868 (see Eason 1964; Koren 
1992). This character is so well known that Zapparoli (2009) 
used the term “L. borealis-like spine” to describe a similar 
feature observed in a female of Lithobius lapidicola Meinert, 
1872 collected from a cave in Sardinia. Eason (1964) previ-
ously reported this condition as common in L. lapidicola. 
More recently, Baba et al. (2025) reported cases of double 
spines in several specimens of Lithobius peregrinus Latzel, 
1880 collected from a cave in Romania.

The relationship of Lithobius demavendicus to other 
similar taxa remains unclear, and its position is still insuf-
ficiently resolved. To address these uncertainties, further 
research is required, including the systematic collection of 
morphologically similar species across a wider geographic 
area encompassing Iran and neighboring countries, as well 
as the application of an integrative taxonomic approach com-
bining morphological and molecular data. In this context, 
the term “morphologically similar species” should include 
taxa characterized by the presence of a subdistal tibial wart-
like process (tibial protuberance) dorsally on the ultimate 
legs (L15) of males. This distinctive morphological feature 
occurs in a relatively limited number of species, most of 
which are distributed in Central Asia. In some species, the 
wart-like process is also present on the tibiae of the penulti-
mate legs (L14) in males (e.g. L. worogowensis Eason, 1976, 
or L. princeps Stuxberg, 1876; see Eason 1976; Zalesskaja 
1978) and should therefore be regarded as an important 
taxonomic character.
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Fig. 3. Recorded anomalies in Lithobius demavendicus Matic, 1969. A, coxosternal teeth, female, ventral view (DM6, ZMFUM); B, cox-
osternal teeth, female, ventral view (DM4, IZB ChL139); C, coxosternal teeth, female, ventral view (KR3, ZMFUM); D, coxosternal teeth, 
female, ventral view (BA2, ZMFUM); E, terminal part of the body (unusual spinulation), male, dorsal view (DM5, ZMFUM). White arrows 
indicate different porodonts on the same specimen; yellow circles frame unusual spinulation.
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Although its functional role is not yet fully under-
stood, the tibial wart-like process is clearly associated with 
reproductive behavior (Kenning et al. 2017). Studies on the 
widespread European species Lithobius nodulipes Latzel, 
1880 have demonstrated that this structure contains various 
sensory and glandular elements and, together with its sexual 
dimorphism, likely plays a role in reproduction, particularly 
during courtship and mating (Roithmair et al. 2023). It’s 
worth mentioning that Eason (1997) noted that the wart-
like growth on the tibia of Australobius magnus (Trotzina, 
1894), known from Kazakhstan, Kyrgyzstan, and Nepal, is 
observed only in the largest males (i.e., the most sexually 
mature specimens). As in L. demavendicus, in which this 
structure is present from the PM stage onwards, this feature 
in A. magnus appears to be age-dependent, providing indi-
rect evidence of its role in the reproductive process.

Bearing in mind the absence of the ultimate legs in the 
holotype, Matic (1969) considered L. alaicus Trotzina, 1894 
(currently regarded as a junior synonym of L. giganteus Sseli-
wanoff, 1881; see Eason 1986) to be one of the morphologi-
cally most similar species to L. demavendicus. To distinguish 
between these two species, he referred to several minor dif-
ferences in the number of antennal articles, the number of 
coxal pores, and leg spinulation. The same characters, albeit 
with greater confidence and including the number of ocelli, 
were used to separate L. demavendicus from a group of Cen-
tral Asian species, such as L. czekanowskii Sseliwanoff, 1881 
(currently a junior synonym of L. princeps Stuxberg, 1876), L. 
giganteus, L. loricatus Sseliwanoff, 1881 (currently Disphaero-
bius loricatus (Sseliwanoff, 1881), after Farzalieva et al. 2017), 
L. brandtii Sseliwanoff, 1881, L. potanini Sseliwanoff, 1881, 
and L. porathi Sseliwanoff, 1881.

Matic (1969) also confidently stated that L. ferganensis 
(Trotzina, 1894) can be readily distinguished from L. dema-
vendicus. The discovery of a subdistal tibial wart-like pro-
cess in the present redescription allows L. demavendicus to 
be easily separated from species lacking this structure, such 
as L. giganteus (including its junior synonym L. alaicus), L. 
potanini, and L. porathi. In contrast, L. princeps is character-
ized by the presence of a similar structure on the tibia of the 
penultimate legs (L14), as well as by a significantly higher 
number of ocelli and differences in female gonopods (see 
Eason 1976).

The remaining two species, Lithobius brandtii and L. 
ferganensis, are the only taxa mentioned by Matic (1969) that 
possess a subdistal tibial wart-like process on the ultimate 
legs and were compared with L. demavendicus. In addition 
to these two species, Zalesskaja (1978) listed seven further 
Asian species from the territory of the former USSR that 
share the same structure dorsally on the tibiae of the ulti-
mate legs in males. These species are L. javanicus (Zalesskaja, 

1978), L. lenkoranicus (Zalesskaja, 1976), L. magnus Trotzina, 
1894 (a junior synonym of Australobius magnus (Trotzina, 
1894); see Eason 1997), L. praeditus Zalesskaja, 1975, L. sseli-
wanoffi Garbowski, 1897, L. tuberculipes (Folkmanová, 1958), 
and L. turkestanicus (Attems, 1904) (= L. curtipes turkestani-
cus Attems, 1904).

Eason (1997) proposed the synonymization of the last 
three species listed above, along with L. nodonotatus (Ver-
hoeff, 1943), as junior synonyms of L. ferganensis following 
a revision based on external morphology. An exception is L. 
tuberculipes, known from the Caucasus (Krasnodar region, 
Russia) and Turkey, which differs markedly in its smaller 
body size and proportionally reduced values of several char-
acters, such as the number of ocelli, number of coxal pores, 
and leg spinulation. For the remaining taxa, however, their 
morphological similarity appears to justify the synonymiza-
tions proposed by Eason (1997).

Based on a specific combination of morphological char-
acters, Lithobius ferganensis, which is distributed relatively 
close to Iran (Armenia, Kazakhstan, Kyrgyzstan, southern 
Russia (Stavropol), Tajikistan and Turkey; see Zalesskaja 
1978; Dyachkov 2023), shows remarkable similarity to L. 
demavendicus. Both species also share similar ecological 
preferences: L. ferganensis is known from higher altitudes 
and has been frequently recorded from caves. The present 
study indicates that L. demavendicus has a significantly wider 
distribution than previously reported, as well as a broader 
range of habitat types and altitudinal distribution (approxi-
mately 1000–3200 m a.s.l.), similar to the literature data 
available for L. ferganensis. The two species can be distin-
guished morphologically by differences in leg spinulation 
(somewhat reduced in L. ferganensis) and in the shape of 
the female gonopodal claws; however, the most reliable di-
agnostic character is the absence of an accessory claw on the 
praetarsus of the ultimate legs in L. ferganensis (vs. a double 
claw in L. demavendicus).

Lithobius demavendicus can be readily distinguished 
also from species Australobius magnus and L. praeditus based 
on clear differences across the entire set of easily recogniz-
able morphological characters. In contrast, the situation is 
more complex in the case of L. brandtii, L. javanicus, and L. 
lenkoranicus. Several additional species described after Matic 
(1969) and Zalesskaja (1978) should also be noted. These 
species possess a wart-like process on the tibia of the ulti-
mate legs and show some similarities to L. demavendicus: L. 
evsyukovi Zuev, 2017 from the Caucasus, L. monocoxaporus 
Dyachkov & Farzalieva, 2018, and L. trisspurus Dyachkov & 
Farzalieva, 2018, both from South Kazakhstan.

The species Lithobius brandtii, known from Niko-
layevsk-on-Amur (Khabarovsk Krai, southeastern Russia; 
see Zalesskaja 1978), also possesses an accessory claw on 
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the praetarsus of the ultimate legs; however, in contrast to L. 
demavendicus, it is characterized by a smaller Tömösváry’s 
organ, tridentate gonopodal claws in females, and somewhat 
reduced leg spinulation.

Further, Lithobius javanicus, a species known from Ta-
jikistan and Uzbekistan (Zalesskaja 1978; Farzalieva 2006; 
Dyachkov 2022, 2023), is likewise morphologically similar, 
but differs in having fewer, depigmented ocelli, the absence 
of an accessory claw on the praetarsus of ultimate legs, and 
unidentate gonopodal claws in females.

The most similar species to L. demavendicus, and prob-
ably the most closely related, is L. lenkoranicus, known from 
Azerbaijan and Georgia (Zalesskaja 1978; Kiria et al. 2023). 
This species differs from L. demavendicus in its more reduced 
spinulation and in the specific morphology of the female 
gonopodal claws, which are also bidentate, but with a signifi-
cantly enlarged inner tooth and a smaller, laterally positioned 
outer tooth. It is possible that L. lenkoranicus represents a 
junior synonym of L. demavendicus, which was described 
later; however, this remains uncertain, and further analyses, 

particularly those incorporating molecular data, are required 
to test this hypothesis.

Among the more recently described species, the most 
notable resemblance is shown by L. evsyukovi, known from 
the Caucasus (North Ossetia–Alania, Russia; see Zuev 2017). 
This species differs from L. demavendicus in having some-
what more pronounced spinulation, female gonopods with 
a tridentate claw, a somewhat larger wart-like process on the 
tibia of male ultimate legs (based on the original description; 
see Zuev 2017: 21, figs 24–25), and the absence of accessory 
claws on the L15 pretarsus. The species L. monocoxaporus and 
L. trisspurus, both from South Kazakhstan, also differ from L. 
demavendicus in lacking accessory claws on the L15 pretarsus. 
Additionally, L. monocoxaporus possesses a noticeably smaller 
number of ocelli, reduced spinulation, and fewer coxal pores 
than L. demavendicus, as well as a tridentate gonopodal claw 
in females, whereas in L. trisspurus the female gonopods are 
less setose and bear 3+3 gonopodal spurs.

Comparison with all related species discussed above 
reveals morphological differences that justify recognizing 

Fig. 4. Finding localities of Lithobius demavendicus Matic, 1969 (red circles = literature record; yellow circles = new records). Localities: 
ALCA 211 – AL Cave; BACA 258 – Bazangan Cave; BICA 207 – Bidak Cave; DE 06 Ar – Dehbar Village; DM 1966 – Damavand Mountain, 
literature record, collected in 1966; DM 2024 – Damavand Mountain, new records, collected in 2024; GE 17 Ar – Gelyan Village; KRCA 
293 – Kardeh Cave; PUCA 930 – Poostin-Dooz Cave; UN 94 Ar – Mazdavand (Mozdouran) cave. 
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Lithobius demavendicus as a valid species and support Matic’s 
original taxonomic decision. Nevertheless, we acknowledge 
that future integrative studies incorporating molecular data 
may yield results that challenge or refine this conclusion, 
as has been the case in some recent studies suggesting that 
hidden diversity is not unusual in centipedes, especially cave-
dwelling ones (see Kos et al. 2023, 2025).

Finally, the present study indicates the occurrence of 
L. demavendicus in subterranean habitats, as this species is 
here recorded for the first time in such ecosystems. The cave 
specimens presented here were collected from different loca-
tions within caves (six in total), without any particularly no-
ticeable pattern in the preference for specific microhabitats, 
except that all specimens were consistently found in dark 
zones with slightly increased substrate humidity, often in 
deeper parts of the caves. The frequent presence of this spe-
cies in caves, although it was originally regarded as epigean, 
suggests its troglophilic character, i.e. a facultative associa-
tion with subterranean ecosystems. In addition to specimens 
collected under rocks on Mount Damavand, one specimen 
from each of two localities was extracted from soil and leaf 
litter using a Berlese funnel. All these findings suggest that 
L. demavendicus has a broad ecological range.
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