
Status of vertebrate species in Danial Cave,
northern Iran
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Abstract Cave biodiversity and ecosystems are underex-
plored. To guide conservation needs for visitor manage-
ment, we surveyed the , m long Danial Cave in
northern Iran for vertebrate fauna. We identified four
mammalian and two amphibian species in the cave: the
greater horseshoe bat Rhinolophus ferrumequinum, Blasius’s
horseshoe bat Rhinolophus blasii, the lesser mouse-eared
myotis Myotis blythii, the Hyrcanian field mouse Apodemus
hyrcanicus, the Hyrcanian wood frog Rana pseudodalmatina
and the Eurasian marsh frog Pelophylax ridibundus.
Considering the increasing tourism pressures at Danial
Cave, information on cave fauna is imperative for the conser-
vation management of unique and endemic cave species.
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Subterranean caves provide important habitats for a var-
iety of invertebrate and vertebrate fauna (Sagot &

Chaverri, ; Medellin et al., ). Cave ecosystems are
also rich in biodiversity and endemic species (Romero,
), yet the ecology of caves is still relatively little studied.
Cave ecosystems are often more sensitive, vulnerable and
poorly studied than other ecosystems yet are often affected
by human activities (Elliott, ; Silva et al., ). This is
problematic for conservationists and landmanagers wishing
to balance the ecology of caves with tourist interest in visit-
ing caves (Medellin et al., ; Biagioli et al., ).

Danial (also known as Gerde Kouh) Cave is the second
longest river cave in Iran, with both terrestrial and aquatic
environments, and it is open to tourists (Plate ; Yusefinia,
). High visitor numbers and associated foot traffic, noise
(e.g. loud talking and music) and light pollution, vandalism

(e.g. graffiti and broken speleothems) and waste (batteries,
cans and plastic bags) threaten Danial Cave and its fauna
(Plate ; Ghelich Khani, ). As a result of these threats,
bat populations have declined over the past  years, and
in recent years this decline has accelerated (Ghelich
Khani, ). Such threats are common in cave ecosystems
globally and threaten critical habitats for cave-dwelling bats
in Iran (Benda et al., ) and elsewhere (Elliott, ; Silva
et al., ; Furey & Racey, ), yet little has been done to
manage or mitigate the increasing tourism pressures faced
by such delicate cave ecosystems.

Caves are critical to the survival of bats as they provide
important diurnal roost, overwintering and maternity sites
(Arita, ; Furey & Racey, ). Although some informa-
tion exists on the invertebrates (Esmaeili-Rineh & Sari, )
and bats (Ghelich Khani & Faizolahi, ) of Danial Cave,
the status of other faunal species has not been documented.
Here we describe the vertebrate fauna of Danial Cave
and their status and conservation needs, and the threats to
them.

Danial Cave lies near Danial Village, Abbas Abad
County, Mazandaran Province in the World Heritage-listed
Hyrcanian forests of northern Iran (Fig. ). It is a , m
long karstic and riverine cave (Ghelich Khani, ;
Yusefinia, ) with two large chambers: Bat Chamber
and Rizan Chamber (Fig. ). We surveyed Danial Cave dur-
ing July –June . A team of – speleologists and
ecologists searched for vertebrate fauna during each survey
along the full length of the cave. We undertook a total of
 surveys: eight in autumn (October–mid December),
seven in winter (December–mid March),  in spring
(mid March–late June) and eight in summer (early July–
late September). We spent c. – h (mean  h) per survey
searching for fauna in the cave. We used cameras and hand-
held flashlights to locate and record fauna during each
survey. We identified the fauna species present using field
guides (Aulagnier et al., ; Safaei-Mahroo & Ghaffari,
).

We recorded fourmammalian and two amphibian species
(Plate  & Table ): the greater horseshoe bat Rhinolophus
ferrumequinum, Blasius’s horseshoe bat Rhinolophus blasii,
the lesser mouse-eared myotisMyotis blythii, the Hyrcanian
field mouse Apodemus hyrcanicus, the Hyrcanian wood frog
Rana pseudodalmatina and the Eurasian marsh frog
Pelophylax ridibundus (Supplementary Table ).

The first record of the greater horseshoe bat was in the
largest chamber (Bat Chamber), with a guano heap noted
in September . In autumn and winter, the bats were in
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hibernation and were recorded most often in cave crevices
and corridors – m from the cave entrance. A breed-
ing colony was present in late March every year, but we
did not find any large colonies after October , when
we recorded the bat in small colonies, pairs or single indivi-
duals (Table  & Supplementary Table ).

The first record of Blasius’s horseshoe bat was in Bat
Chamber in August , with – individuals being re-
corded in each survey during September , January
, autumn–winter – and March  (Plate ).

We recorded the lesser mouse-eared myotis during –
, in August  (n = ), September  (n = ),
January  (n = ), and late September –early March
, late September –earlyMarch  andMarch 
(one individual on each date and one survey in eachmonth).
We recorded a breeding colony of the lesser mouse-eared
myotis on  June , comprising .  individuals.

We recorded the Hyrcanian field mouse inside the cave
during three surveys: the first and second records of the spe-
cies were c.  m from the cave entrance on different days
in July  and the third record c.  m from the cave en-
trance in September  (Plate ). We recorded the
Hyrcanian wood frog during each survey (– individuals),
from the cave entrance to c.  m away from the entrance
during August –March  (Plate  & Supplementary
Table ). We recorded the Eurasian marsh frog during each
survey, from the cave entrance to c. m from the entrance,
during July –June  (Plate  & Supplementary
Table ).

The lesser mouse-eared myotis and the greater horseshoe
bat were the most abundant vertebrate species recorded, with
our findings suggesting that Danial Cave is an overwintering
and breeding site for these species (Table ). Our surveys pro-
vide the first record of Blasius’s horseshoe bat in the southern

PLATE 1 Views of various parts of
Danial Cave and surroundings (Fig. ):
(a,b) stalactites and stalagmites inside the
Rizan Chamber of the cave, (c) water
outlet from the cave forming Danial
Stream, (d) Danial Stream, and
(e) entrance view and running water
on the cave floor.

PLATE 2 Impacts of visitors on Danial
Cave: (a) cut stalactites, (b) graffiti on cave
walls, (c) batteries and (e) plastic bag left
by visitors, and (d) a freshwater crab killed
underfoot.
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Caspian Sea. Furthermore, the presence of three species of
horseshoe bat (our records in Danial Cave and the lesser
horseshoe bat Rhinolophus hipposideros near Chalus) in the
southern Caspian Sea is unprecedented (Benda et al., ;
Ghelich Khani & Faizolahi, ; Yusefi et al., ). We
also recorded an individual greater horseshoe bat , m
from the cave entrance in September . It is possible

that the cave has an additional entrance that we are unaware
of and that the bat had entered from there. In addition, we
recorded lost or aborted foetuses of the lesser mouse-eared
myotis on the Bat Chamber floor, possibly a result of
human disturbance.

The Hyrcanian field mouse has limited presence in
Azerbaijan, Iran and Turkmenistan as a subendemic species

FIG. 1 Map of Danial Cave, near
Danial Village, Abbas Abad County,
Mazandaran Province, northern Iran,
based on survey and documentation
by S. Brooks and Damavand
Mountaineering Club on –
October  (Mohamadifar, ).
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(Table ), the Hyrcanian wood frog is endemic to the
Hyrcanian forest and the Eurasian marsh frog is the most
common amphibian species in Iran. The Hyrcanian field
mouse and both these frog species are not cave-dependent
but rather use the cave as a temporary habitat. However,
the temporary habitat provided by Danial Cave may be
just as important to these species as the cave is to fully
cave-dependent species. All of the vertebrate species found
in the cave are threatened by habitat loss, especially cave
destruction and wetland drainage (Table ).

Discoveries in Danial Cave (Esmaeili-Rineh & Sari, )
suggest the cave also provides habitat for several endemic
invertebrates that could be important for its ecosystem.
The unique ecology and endemism of the fauna in the
cave indicate the need for its conservation as a national
natural monument, as for protected caves elsewhere in
Iran. A lack of ecological knowledge has previously hindered
the protection of Danial Cave, and our findings will inform
conservation approaches to the management of the cave’s
sensitive fauna. Danial Cave would benefit from mitigation

TABLE 1 Population size, IUCN Red List status (global and regional), whether listed on the Convention on the Conservation of Migratory
Species of Wild Animals (CMS), and global/regional importance of the six vertebrate species recorded in Danial Cave, northern Iran
(Fig. ), during – (Ghelich Khani & Faizolahi, , Yusefi et al., ). None of the six species recorded are listed on the
CITES Appendices.

Species Status

Maximum
population
size
recorded

Minimum
population
size
recorded

Red
List
global1

Red List
regional1 CMS

Global/regional
importance

Greater horseshoe
bat Rhinolophus
ferrumequinum

Resident, breeder &
migrant, decreasing
population in the
cave, recorded
300–1,600 m from
entrance

300 1 LC VU Appendix II Decreasing popula-
tion trend; vulner-
able to habitat loss
& fragmentation
in Iran

Blasius’s horseshoe
bat Rhinolophus
blasii

Occasional pres-
ence, recorded
300 m from
entrance

2 1 LC LC Appendix II First record of this
bat in the
Hyrcanian forest

Lesser mouse-eared
myotis Myotis
blythii

Occasional pres-
ence, increasing
population in the
cave, breeding
recorded once

500 1 LC NT Appendix II Decreasing popula-
tion trend in Iran

Hyrcanian field
mouse Apodemus
hyrcanicus

Recorded 20–100 m
from entrance

2 1 NT LC Not listed Restricted to
Azerbaijan, Iran &
a small part of
Turkmenistan as a
subendemic species;
decreasing popula-
tion trend

Hyrcanian wood
frog Rana
pseudodalmatina

Resident in the cave,
with a small popu-
lation, recorded
0–100 m from
entrance

3 1 LC NE Not listed Restricted distribu-
tion as an endemic
species to the
Hyrcanian forest,
northern Iran; un-
known population
trend

Eurasian marsh frog
Pelophylax
ridibundus

Resident in the
cave, with a small
population,
recorded 0–20 m
from entrance

2 1 LC NE Not listed Increasing popula-
tion trend; extended
distribution

LC, Least Concern; NT, Near Threatened; VU, Vulnerable; NE, Not Evaluated.
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of the effects of increasing tourism, including management
and conservation programmes, awareness signage around
the entrance, guards, local guides and visitor management
processes such as limiting visits during periods when bats
are breeding. An action plan for the conservation of
Danial Cave is also required.
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