Zoogeography and Faunistics
Research Article

ACTA ZOOLOGICA BULGARICA

Acta Zool. Bulg., in press

Published online 03 September 2026
DOI: https://doi.org/10.71424/azb78.4.003002

The First Troglophilic Species of the Genus Ligidium Brandt,
1833 (Isopoda; Ligiidae) from Iran

Mahmood Mehrafrooz Mayvan', Ghasem M. Kashani*', Shaylin Hajikhani’ & Lubomir Kova&®

nstitute of Soil Biology and Biogeochemistry, Biology Centre of the Czech Academy of Sciences, Na Sadkach 7, CZ-37005
Ceské Budgjovice, Czech Republic.; E-mail: HYPERLINK “mailto:mahmood.mehrafrooz.mayvan@upjs.sk”

mahmood mehrafrooz@yahoo.com

“Department of Biology, Faculty of Science, University of Zanjan, Zanjan, Iran; E-mail: kashani_gm@znu.ac.ir,

shaylinkhani80@gmail.com

*Institute of Soil Biology and Biogeochemistry, Biology Centre of the Czech Academy of Sciences, Na Sadkach 7, CZ-37005 3
3Department of Zoology, Institute of Biology and Ecology, Faculty of Science, Pavol Jozef Safarik, University, Srobarova 2, 041
54 Kosice, Slovakia; E-mail: HYPERLINK “mailto:lubomir.kovac@upjs.sk” lubomir.kovac@upjs.sk

Abstract:

Academic Editor: Dragan Chobanov

A new species of the genus Ligidium Brandt, 1833, collected from Danial Cave in northern Iran, is de-

scribed. Ligidium danialensis Kashani & Mehrafrooz Mayvan, sp. nov. can be easily distinguished from
congeners by the male pleopod 2 endopodite bearing a lateral hollow at the apex of its outer margin. It is
the first troglophilic terrestrial isopod species described from the Alborz Mountains.
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Introduction

Iran, located in the Palaearctic biogeographic re-
gion, has about 54% of its land area covered by
mountains, including two extensive ranges: the Za-
gros in the west and the Alborz in the north (Fice-
tola et al. 2017, Mehrafrooz Mayvan et al. 2024,
Noori et al. 2024). These mountain ranges accom-
modate numerous caves that can potentially host
various groups of animals, including terrestrial iso-
pods.

The study of cave-dwelling terrestrial iso-
pods in Iran began merely a decade ago with the
description of the first troglobite, Protracheonis-
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cus gakalicus Kashani, Malekhosseini & Sadeghi,
2013, from Gakal Cave in western Iran (Kashani et
al. 2013). This work spurred subsequent explora-
tion, which has been limited to the Zagros Moun-
tain ranges and has yielded several new species and
records (Kashani et al. 2016, Bakhshi & Sadeghi
2019, 2023, Bakhshi et al. 2020, 2021, 2023).

The family Ligiidae Leach, 1814 includes six
genera confined to habitats with high permanent
moisture, such as seashores, riverbanks, humid
litter or caves. Recent phylogenetic studies have
challenged the monophyly of Ligiidae, revealing
that the genus Ligia Fabricius, 1798 forms a sister
clade with representatives of marine isopod groups



Mayvan M. M., Kashani G. M., Hajikhani S. & Kovac L

——————

R B o
/Abbasabad
e

Mirandorud

simorgh Galugah Jl

Fereydunkenar Jupbar | y
Mahmudabad Ba'flsar / L -
/ - S rar RPN
ekabon K/ 0 ey et S S A G N\ g Ve
e A Gy \, Uigha e
/ / Nowshahe VN 7 ﬁ_l\ i3
_—) ( / ;7 eabol | sai 25
% T e (N i el
- —= N
rdasht o \ < S
" —" ) sava )

I
i
{
dkeh

Fig. 1. A. map of Iran in which Mazandaran province is marked with a red color; B. location of the Danial Cave, where
the Ligidium danialensis Kashani & Mehrafrooz Mayvan, sp. nov. was collected, is marked with a red asterisk; C. cave

entrance of Danial Cave (Photo: M. Mehrafrooz).

(Valvifera and Sphaeromatidae), whereas the rest re-
mained within Oniscidea sensu stricto (Dimitriou et
al. 2019).

The genus Ligidium Brandt, 1833 comprises
67 species (Boyko et al. 2025, Zong et al. 2025)
and exhibits a patchy distribution throughout the
Holarctic region (Recuero & Caterino 2024, 2025).
Due to their ‘open’ marsupium and lack of lungs,
the members of the genus Ligidium prefer highly
moist microhabitats, including caves, thick layers
of leaf litter, decaying tree trunks and the vicinity
of swamps, canals, rivers and streams (Zong et al.
2025). Formerly, some cave-dwelling species be-
longing to the genus Ligidium and related genera,
e.g. Typhloligidium Verhoeff, 1918 and Tauroli-
gidium Borutzky, 1950 have been described from
the Crimea-Caucasus region (Borutzky 1950, 1962,
Gongalsky & Taiti 2014, Turbanov & Gongalsky
2016). Morphologically, the traits of the male pleo-
pod 2 endopodite have been considered the most
important diagnostic characters for species delimi-
tation (Wang et al. 2022, Recuero & Caterino 2025).
Before the present study, only one species, namely
L. hypnorum, was reported from Iran in the Hyrcan-
ian and Arasbaran forests, northern and northwest-
ern Iran (Schmalfuss 1986). In the present study,
a new Ligidium species, L. danialensis Kashani &
Mehrafrooz Mayvan, sp. nov. is described as the
first troglobitic species of the genus from Danial
Cave, northern Iran.
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Materials and Methods

Isopod specimens were collected using an aspi-
rator and pitfall traps equipped with plastic cups
containing propylene glycol. The material was
stored in 96% ethanol and the dissected append-
ages were mounted in Euparal mounting medium
(Carl Roth, Karlsruhe). Photographs were taken
with an echoCAM CCDS5M on an echoLAB ster-
eomicroscope. Line drawings were made using a
drawing tube fitted on a Nikon Y-IDT compound
microscope. Species identifications were based on
traditional morphological characters. Terminology
of morphology follows Schmidt (2002). The studied
specimens are deposited in the Iranian Research In-
stitute of Plant Protection (IRIPP) and the personal
collection of GMK (PCGMK).

Results

Order Isopoda Latreille, 1817
Suborder Oniscidea Latreille, 1802
Family Ligiidae Leach, 1814
Genus Ligidium Brandt, 1833

Type species: Ligidium persoonii Brandt, 1833
accepted as Ligidium hypnorum (Cuvier, 1792)
(type by monotypy)

Ligidium danialensis Kashani & Mehrafrooz
Mayvan, sp. nov.

TBype locality. Iran, Mazandaran province, Sal-
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man Shahr County, Abbasabad City, Danial Vil-
lage, Danial Cave, Coordinates: 36°39°35.2” N,
51°10°53.2” E, 204 m a.s.L.

Material examined. Holotype: male, body
length 6 mm, body width (at pereonite 4) 2.5 mm,
dark zone, collected from beneath stone, 14.v11.2024,
temperature = 12 °C, RH 73.0 %, leg. M. Mehraf-
rooz (IRIPP Is0-3256).

Paratypes: same data as holotype, two males,
three females without marsupium, one female with
marsupium, two immatures (PCGMK 3256); ibi-
dem, 17.x.2023, three males, fourteen females, sev-
en immatures, leg. M. Mehrafrooz (PCGMK 3262).

Diagnosis. Right and left mandibles with one
and three penicils between lacinia mobilis and molar
process; maxillula outer lobe with 343 tooth setae;
inner lobe with 2 stout penicils and 1 simple plu-
mose seta; male pleopod 2 endopod with subapical
deep hollow on outer margin.

Description. Body elongated (ca. 2.5 times as
long as wide); maximum body length of males 6
mm, of females 7 mm. Colour (Fig. 2 A, B) in etha-
nol dark grey with white spots on dorsal surface; im-
matures much lighter.

Cephalon. Antennae dark brown; eyes black,
globose. Antennula (Fig. 3F) with three segments,
first segment sub-rectangular, slightly broadened
towards distal part, with 3-4 strong spiniform se-
tae on its distal border; second segment slender,
about 2 times as long as wide, bearing 2-3 strong
spiniform setae on distal border; third segment
small, with round apex and 3 tiny setae. Antenna
(Fig. 3G) peduncle with 5 articles, second article
with distal projection bearing one single seta; third
article without a seta, slightly longer than second
article, fourth article bearing 2-3 setae near distal
margin about twice as long as second; fifth article
about 3 times as long as second, equipped with one
median and one distal seta; flagellum composed of
10 to 11 articles, terminal filament elongated. Right
mandible (Fig. 3A) with 3-toothed incisor; lacinia
mobilis with 6 apical denticles; 1 penicil between
lacinia mobilis and molar process. Left mandible
(Fig. 3B) with 3-toothed incisor; lacinia mobilis
3-toothed; 3 penicils between lacinia mobilis and
molar process. Maxillula (Fig. 3D), outer lobe with
outer group of 3 strong tooth setae and 1 hairy seta;
inner group of 3 slender tooth setae increasingly
smaller toward inner margin; inner lobe with 2 sto-
ut penicils and 1 simple plumose seta on latero-
distal corner. Maxilla (Fig. 3C) apically rounded;
inner lobe wider than outer lobe, with scattered
sensillae and some small setae near distal margin
and 2 unequal setose penicils on lateral margin at

Fig. 2. Ligidium danialensis Kashani & Mehrafrooz
Mayvan, sp. nov. A. habitus, dorsal view; B. habitus, ven-
tral view. Scale: 1 mm.

subapical part. Maxilliped (Fig. 3E) endite rectan-
gular, with some penicils near distal margin and 1
tooth at inner distal angle; palp with 5 distinctly
delimited articles; fifth article with 1 long seta, fo-
urth article with 1 small tuft of setae on inner mar-
gin and 1 seta; third and second article with 1 tuft
of setae on inner margin and 2 setae; apical article
one tuft of setae on the tip.

Pereon. Pereonites 1 and 2 without “bristle field”
on posterior margin of epimera. Sexual dimorphism
absent in pereopods 1 (Fig. 3J) and 7 (Fig. 3K). Pe-
reopod 1 (Fig. 3J) basis about twice as long as wide,
caudal margin with several tiny setaec and 3-4 long
setae at distal tip; ischium about 1/2 as long as basis,
bears 2 setae on ventral margin; merus almost 4 times
as long as wide, with 8-10 setac on ventral margin
and 1-2 setae at dorsal distal angle; carpus nearly 3 ti-
mes as long as wide, with 6-7 setae on ventral margin
and 2 setae at dorsal distal angle; propodus tapered
towards tip, about 5 times as long as its basal width,
bears 7-8 small setae on ventral margin and 1 small
seta at outer distal tip, dactylus with outer claw longer
than inner one. Pereopod 7 (Fig. 3K) basis about 2.5
times as long as wide, bears 1 long distal seta on distal
margin; ischium triangular, bears 2 setae on mid-ven-
tral and 1 seta on distal margin and 4 setae on dorsal
tip; merus almost twice as long as wide, with 7 setae
on ventral margin and 3-4 long setae at dorsal distal
angle; carpus about 3 times as long as widest area,
bears 6 setae on ventral margin and 2-3 setae at outer
distal angle; propodus about 8 times as long as wide,

3



Mayvan M. M., Kashani G. M., Hajikhani S. & Kovac L

bears 5 long setae and 1 tiny seta on ventral margin,
dactylus with outer claw longer than inner one.

Pleon. Telson (Fig. 3H) with distal margin
convex in middle, concave near lateral margin and
forming blunted rounded corners. Uropod (Fig. 3I)
protopod about as long as broad; inner-distal projec-
tion of protopod as long as its length; endopod half
as long as exopod, ending with very long seta.

Male pleopod 1 exopodite (Fig. 4A-B) with
straight to rounded distal margin and 1-2 long se-
tae, endopodite (Fig. 4C-D) with triangular projec-
tion and 2-3 long setae; pleopod 2 exopodite (Fig.
4E) broad bean-shaped, lateral and distal margins
convex, basally more or less concave; endopodite
(Fig. 4E-F) long and thin; apical part rounded with a
deep hollow at subapical outer margin.

Etymology. The species name is named after
Danial Cave, that is locus typicus.

Remarks. Before the present study, only one
Ligidium species, L. hypnorum, had been repor-
ted from Iran (Schmalfuss 1986). This species has
a broad distribution throughout the Arasbaran and
Hyrcanian forests in northwestern and northern Iran
(unpublished data); where Danial Cave in which
L. danialensis Kashani & Mehrafrooz Mayvan, sp.
nov. was discovered Morphologically, these two
species are the most similar to each other but can
be distinguished based on the shape of the male ple-
opod 2 endopodite with a deep hollow at the apical
portion in L. danialensis. The new species is also
easily distinguished from the Caucasian species
based on several characters including the features
of the left and right mandibles, maxilla, telson and
uropod, and the male pleopod 1 exopodite and ple-
opod 2 endopodite and exopodite (see illustrations
in Borutzky 1950, 1962). The new species differs
from cave-dwelling L. cavaticum Borutzky, 1950 in
having maxillula (Fig. 3D), outer lobe with 343 (vs.
3+4) tooth setae; inner lobe with 2 stout penicils and
1 simple plumose on laterodistal corner (vs. 3 stout
penicils) and male pleopod 2 endopodite with (vs.
without) a deep hollow at apical portion.

Ecology. Danial Cave, also known as Gerde
Kooh, is the second-largest river cave in Iran, situat-
ed on the slopes of the Alborz Mountains within the
Hyrcanian forest zone. It belongs to the Mazandaran
karst area, in Salman Shahr County near Abbasa-
bad city, on the southern margin of the Caspian Sea
(36°39°35.2”N, 51°10°53.2”E), at an elevation of ap-
proximately 204 m above sea level (Fig. 1). The cave
is named after the nearby village of Danial and fea-
tures a main entrance measuring about 5 m in length
and 6 m in height (Fig. 1B). With a total surveyed
length of 2,158 meters, it contains a permanent sub-
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Fig. 3. Ligidium danialensis Kashani & Mehrafrooz
Mayvan, sp. nov. A. right mandible; B. left mandible; C.
maxilla; D. maxillula; E. maxilliped; F. antennula; G. an-
tenna; H. telson and uropod in dorsal view; 1. left uropod,
dorsal view; J. pereopod 1; K. pereopod 7. Scales: A-D,
0.2 mm; E, 0.1 mm; F-K, 0.5 mm.
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Fig. 4. Ligidium danialensis Kashani & Mehrafrooz
Mayvan, sp. nov. A-B. Pleopod 1 exopod; C-D. pleopod
1 endopod; E. pleopod 2; F. apex of pleopod 2 endopod
enlarged. Scale: 0.2 mm.

terranean river that flows along its entire passage
(Yusefinia 2017; Barjadze et al. 2024). Microclimat-
ic conditions inside the cave remain stable through-
out the year, with air temperatures recorded around
12-16 °C and relative humidity exceeding 73—84%,
based on measurements taken with a TFA 30.5015
DTH thermo-hygrometer in April and July 2024.
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While the new species is well pigmented with
large black eyes, there is no evidence for the occur-
rence of this species outside the cave environment.
Therefore, according to the classification proposed
for the cave-dwelling creatures (Romero 2009), the
new species would be considered a troglophile.

Discussion

In the last 15 years, our knowledge of the taxonomy
and biodiversity of terrestrial isopods has increased
markedly, regarding both the epigean and endoge-
an fauna. However, several regions of Iran remain
poorly investigated regarding local diversity of ter-
restrial isopods.

The family Ligiidae sensu lato includes two
species in Iran: Ligia persica Khalaji-Pirbalouty &
Wigele, 2010 found along the coasts of the Persian
Gulf and the Gulf of Oman, southern Iran (Khalaji-
-Pirbalouty & Wagele 2010), and L. hypnorum (Cu-
vier, 1792) reported from northern and northwestern
Iran (Schmalfuss 1986).

To date, five truly cave-dwelling terrestrial iso-
pod species have been reported from Iran, all origi-
nating from caves in the Zagros region of western
Iran (Bakhshi et al. 2023). Recently, Mehrafrooz
Mayvan et al. (in press) reported Protracheoniscus
turcomanicus Borutzky, 1945 as the first cave-inha-
biting terrestrial isopod from the Alborz Mountains
in northern Iran. Here, we provide description of
another species, L. danialensis Kashani & Mehra-
frooz Mayvan, sp. nov., found in Danial Cave, nor-
thern Iran, which is the first troglophilic terrestrial
isopod species described from the Alborz Mounta-
ins. Previously, a stygobiont amphipod, Niphargus
daniali Esmaeili-Rineh & Sari, 2013, three collem-
bolan species, Plutomurus danialensis Barjadze,
Kova¢ & Mehrafrooz Mayvan, 2024, Acherontiella
nezamdoosti Mehrafrooz Mayvan & Kovac, 2025,
Schaefferia greensladae Mehrafrooz Mayvan & Ko-
vac, 2025 and a false scorpion, Withius leggi Nassir-
khani, 2022 have been reported from the same cave
(Esmaeili-Rineh & Sari 2013, Nassirkhani 2022,
Barjadze et al. 2024, Kovac et al. 2025, Mehrafrooz
Mayvan & Kovac 2025). Given the relatively high
number of discoveries of subterranean fauna in the
Alborz Mountains in recent years, it is resonable to
expect that many more taxa will be discovered in
this extensive karst region in the near future.
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