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A new species of Crematogaster Lund, 1831, Crematogaster gypsophilaMohseni, sp. nov., is described based
on museum and worker specimens from Iran collected in 2022. Crematogaster gypsophila appears to be
well-adapted to gypseous soils. It was found only at one site, a gypsum arid dryland covered with sparse
but diverse vegetation, suggesting it may have a narrow niche breadth. Additionally, we present a
synoptic list and an identification key to the Iranian Crematogaster species.
� 2023 National Science Museum of Korea (NSMK) and Korea National Arboretum (KNA), Publishing

Services by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The genus Crematogaster Lund, 1831, includes 521 extant spe-
cies, three fossil species, and 260 valid subspecies and is among the
most hyperdiverse ant genera (Blaimer 2012a; Antcat 2023). The
genus is cosmopolitan in tropical and subtropical areas (Hölldobler
and Wilson 1990; Longino 2003). Even with its considerable
regional abundance and ecological significance, the genus Crema-
togaster is one of the most taxonomically overlooked species-rich
ant genera (Sharaf et al. 2019). To date, extensive work on this
genus has been limited to North America (Buren 1959, 1968; Ward
and Blaimer 2022), Costa Rica (Longino 2003), Madagascar (e.g.,
Blaimer 2010, 2012b, 2012c), and parts of Southeast Asia (e.g.,
Hosoishi and Ogata 2008, 2009, 2015, 2017). However, studies are
lacking in much of the rest of the world, including western Asia,
including Iran (Paknia et al. 2008; Mohseni 2018; Mohseni et al.
2019; Mohseni and Pashaei Rad 2021; Pashaei Rad and Mohseni
2023).
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Iran has a combination of diverse ecosystems, including dense
forests, mountainous areas, vast grassy plains, and dry deserts and
saltpans (Alizadeh-Choobari and Najafi 2018). This wide range of
habitats leads to a high diversity and distribution of different animal
species, including ants (Taheri and Reyes-López 2015; Mohseni and
Pashaei Rad 2019). However, the myrmecofauna of Iran has been
inadequately researched (Paknia et al. 2010; Mohseni and Pashaei
Rad 2021; Pashaei Rad and Mohseni 2023) and requires further
study. Only 270 ant species in 37 genera have been recorded from
Iran (Antmaps 2023; Janicki et al. 2016; Guénard et al. 2017; AntWeb
2023, and Antwiki 2023), and it is expected that this number will
significantly increase, given the range of biomes still to be thor-
oughly explored (Mohseni 2018; Pashaei Rad and Mohseni 2023).

The genus Crematogaster is widespread in Iranwith 14 recorded
species: C. afghanica Pisarski, 1967, C. antaris Forel, 1894, C. auberti
Emery, 1869, C. bogojawlenskii Ruzsky, 1905, C. hezaradjatica Pisar-
ski, 1967, C. inermis Mayr, 1862, C. laestrygon Emery, 1869,
C. melanogaster Emery, 1895 (reported by Parsa in 2012 and
awaiting validation), C. oasium Santschi, 1911, C. schmidti (Mayr,
1853), C. sordidula (Nylander, 1849), C. sorokini Ruzsky, 1905,
C. subdentata Mayr, 1877, and C. warburgi Menozzi, 1933, recorded
from the country (Crawley 1920; Paknia 2002; Paknia et al. 2008;
Ghahari et al. 2009; Ghahari et al. 2011; Gholami et al. 2012; Parsa
2012; Borowiec and Salata 2012; Shiran et al. 2013; Ghahari and
Collingwood 2013; Bracko et al. 2014; Borowiec 2014; Safariyan
d Korea National Arboretum (KNA), Publishing Services by Elsevier. This is an open
c-nd/4.0/).
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2015; Afshari 2015; Mortazavi et al. 2015; Ghahari et al. 2015;
Moradloo et al. 2015; Mohseni 2018; Pashaei Rad et al. 2018;
Khalili-Moghadam et al. 2019; Mohseni et al. 2019; Mohseni and
Pashaei Rad 2021).

Crematogaster specimens can be challenging to identify to spe-
cies (Sharaf et al. 2019). Moreover, based on Kreft and Jetz’s findings
in 2010 about discontinuities in the taxonomic composition of as-
semblages due to boundaries and transition zones between
areas and considering the biogeographical associations of Iran in the
south of the Palearctic realm with those belonging to the Afro-
tropical region (Wallace 1876), the study of Iranian Crematogaster
taxonomy is even more complex than the other parts of the world.
Furthermore, a considerable number of Crematogaster species have
large female reproductives, which would, in many cases, result in
extensive distribution spans because of remarkable dispersal capa-
bilities (Sharaf et al. 2019). Consequently, scrutinizing and
comparingaplethoraof Palearctic- andAfrotropical-type specimens
from natural history collections must be considered to ensure any
Iranian Crematogastermaterial identification. While this study does
not attempt this immense task, we hope to make a fundamental
stride toward comprehending the Iranian Crematogaster fauna and
pave the way for further myrmecological research.

This paper describes C. gypsophila Mohseni sp. nov. from Iran
and provides a synoptic list of all known Iranian Crematogaster
species and an identification key based on the worker caste, which
would cover all the Crematogaster specimens that have been
recorded from Iran.

Material and methods

Geographic origins and sampling

Iran lies in a transition zone between three biogeographic re-
gions, including the Palearctic, Afrotropical, and Oriental (Paknia
et al. 2010), resulting in a diverse fauna. Iran also has a range of
climactic zones. For example, the average annual precipitation from
the Western Caspian Sea coast and Western mountains to the un-
inhabitable Eastern deserts ranges from 1800 mm to less than
50 mm (Amiri and Eslamian 2010). This leads to diverse vegetation
and a corresponding diversity in animal species, including ants. The
combination of high biodiversity, together with poor knowledge of
Iran’s myrmecofauna (Paknia et al. 2010; Mohseni and Pashaei Rad
2021), inspired us to study the ant fauna.

During fieldwork in Qom province, carried out in 2022, a
number of species belonging to Crematogaster were collected, of
which, one appears to be undescribed. This undescribed species
was collected by hand and pitfall traps only in a gypsum mine soil
on 2 and 3 May 2022 (Figure 1, 3). Specimens were stored in 96%
ethanol prior to being mounted and visually analyzed.

Sampling site

The gypsum mine study area in the south part of Qom Province
has a dry and cold six-month period from October to March and a
dry and warm period from May to August. Despite its arid climate
and poor vegetational coverage (Figures 1, 3), various types of
gypsophiles, gypsovags, and harsh plants can be found in this area.
The zone, which is at an elevation of 1582e1588 meters above the
sea level and surrounded by rocky mountains, is characterized by
its gypseous (high-gypsum) soil.

Morphological study

Worker ants were examined with a Novel NSZ-405 Binocular
Zoom Stereo Microscope, photographed using PenPix Z5 Optics
Digital Microscope, and drawings were made with Adobe Illus-
trator CC 2022Adobe Illustrator CC 2022 v26.5.0.223. The images,
illustrations, and scales were also processed and adjusted using
Adobe Photoshop CS6 13.0 (Adobe Inc., San Jose, CA, USA).
Specimen measurements were taken with an accuracy of
0.001 mm and rounded to the nearest 0.01 mm, using a standard
outside micrometer and Image software (Schindelin et al. 2012).
To read the micrometer in 0.001 increments, the number of
vertical separators observable on the sleeve was multiplied by
0.025, then the value was added to the number of thousandths
demonstrated by the line on the thimble, which best coincided
with the long central line on the sleeve.

In order to confirm our findings, we used a wide range of Cre-
matogaster identification keys and references, including Mayr
(1879), Ruzsky (1905), Crawley (1920), Collingwood and Agosti
(1996), Cagniant (2006), Heterick (2009), Blaimer (2012a),
Hosoishi and Ogata (2012), Hosoishi and Ogata (2016), Blaimer et al.
(2018), Sharaf et al. (2019), Kiran and Karaman (2020), as well as
Iranian identification keys and references including Paknia (2002),
Paknia et al. (2008), Paknia et al. (2010), Ghahari et al. (2009),
Ghahari et al. (2011), Gholami et al. (2012), Parsa (2012), Shiran et al.
(2013), Ghahari and Collingwood (2013), Afshari (2015), Mortazavi
et al. (2015), Ghahari et al. (2015), Safariyan (2015), Moradloo et al.
(2015), Ghatei Kalashami (2016), Torabi (2016), Mohseni (2018),
Khalili-Moghadam et al. (2019), Mohseni et al. (2019), Mohseni and
Pashaei Rad (2019), Mohseni and Pashaei Rad (2021), and Pashaei
Rad and Mohseni (2023) and our personal experience to identify
the specimens. Noteworthy, the taxonomic histories of the taxa and
general informationof the species followtheonline catalogof antsof
the world by Bolton (Antcat 2023), and the reference portals of
Antmaps (https://www.antmaps.org; Janicki et al. 2016; Guénard
et al. 2017), AntWeb (https://www.antweb.org), and Antwiki
(https://www.antwiki.org).

Preservation of specimens

Specimens were deposited in the following museums and pri-
vate collection. Abbreviations follow Evenhuis (2023).

HMIM: Iran, Tehran, Hayk Mirzayans Insect Museum
OUMNH: United Kingdom, Oxford, University Museum of Nat-

ural History
MRMC: Iran, Qom, Mohammad Reza Mohseni’s private

collection

Terminology and measurements

Morphological description, terminology, measurements, and
indices follow Harris (1979), Longino (2003), and Blaimer (2010).
However, while Longino’s and Blaimer’s measurements of head
width include the eyes, we took our measurement behind the eyes.
All measurements are represented in millimeters recorded to the
second decimal place.

TL: Total length: maximum distance from the anterior part of
the head to the posterior part of the abdomen;

EL: Eye length: maximum diameter of compound eye in profile;
HL: Head length: maximum distance from the midpoint of the

anterior clypeal margin to the midpoint of the posterior margin of
the head, measured in full-face view;

HW: Head width: maximumwidth of head behind eyes, in full-
face view;

LHT: Length of metatibia: maximummetatibia length excluding
the proximomedial condyle;

ML: Mesosomal length: diagonal length of mesosoma in profile
from posteroventral margin of propodeal lobe to anterior most
point of pronotal slope, excluding neck;

https://www.antmaps.org
https://www.antweb.org
https://www.antwiki.org


Figure 1. Locations of the holotype and paratypes of Crematogaster gypsophila Mohseni, sp. nov.
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PPL: Postpetiole length: maximum length of postpetiole
measured in dorsal view;

PPW: Postpetiole width: maximum width of postpetiole
measured in dorsal view;

PRW: Pronotal width: maximum pronotal width in dorsal view;
PTH: Petiole height: measured from petiole sternum to apex, in

profile;
PTL: Petiole length: measured in profile as distance from dorso-

posterior margin of segment to anterior inflection point where
petiole curves up to condyle;
PTW: Petiole width: maximum width of dorsal face of petiole
node measured in dorsal view;

SL: Scape length: maximum scape length excluding basal
condyle and neck.

Indices

CI: Cephalic index: HW/HL � 100.
OI: Ocular index: EL/HW � 100.
SI: Scape index: SL/HW � 100.



Figure 2. Crematogaster gypsophila Mohseni sp. nov. (Holotype): (A, H), head in full-face view; (B) head and mesosoma in profile; (C) mesosoma and waist in profile; (D, I) body in
profile; (E, J) body in dorsal view; (F) waist and gaster in profile; (G) propodeum, waist, and gaster in dorsal view.
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Figure 2. (continued).
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Figure 3. Qom Province, Gypsum Mine, Holotype locality of C. gypsophila Mohseni sp. nov.
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PTHI: Petiole height index: PTH/PTL � 100.
PTWI: Petiole width index: PTW/PTL � 100.
PPI: Postpetiole index: PPW/PTW � 100.
Results

Synoptic list of Iranian Crematogaster species

Crematogaster afghanica Pisarski, 1967............................Validated
by: Antmaps, Antweb, Antwiki

Crematogaster antaris Forel, 1894..............Validated by: Antmaps,
Antweb, Antwiki

Crematogaster auberti Emery, 1869..............Validated by: Antweb,
Antwiki

Crematogaster bogojawlenskii Ruzsky, 1905..............Validated by:
Antmaps, Antwiki

Crematogaster gypsophila Mohseni sp. nov.
Crematogaster hezaradjatica Pisarski, 1967..............Validated by:

Antmaps, Antweb, Antwiki
Crematogaster inermis Mayr, 1862..............Validated by: Antmaps,

Antweb, Antwiki
Crematogaster laestrygon Emery, 1869..............Validated by:

Antmaps
Crematogaster melanogaster Emery, 1895..............Recorded by

Parsa (2012) and is awaiting validation
Crematogaster oasium Santschi,1911...........Validated by: Antmaps
Crematogaster schmidti (Mayr, 1853)..............Validated by: Ant-

maps, Antweb, Antwiki
Crematogaster sordidula (Nylander, 1849)..............Validated by:

Antmaps
Crematogaster sorokini Ruzsky, 1905..............Validated by: Ant-

maps, Antweb, Antwiki
Crematogaster subdentata Mayr, 1877..............Validated by: Ant-

maps, Antweb, Antwiki
Crematogaster warburgi Menozzi, 1933..............Validated by:
Antmaps, Antwiki

Key to Iranian Crematogaster species

1. Postpetiole not divided into two lobes dorsally..................................2
e Postpetiole divided by a median longitudinal furrow into two

lobes dorsally (Figure 2E, G, J)...................................................................3
2. Body color uniformly dark brown; propodeum with at least a

pair of long hairs; petiole with a distinct ventral
tooth.......................................................................C. sordidula (Nylander)

e Body color nonuniformity light brownish-yellow, the color of the
vertex, the end of the flagellum, the transverse bands of the
gaster’s segments, and the posterior part of the gaster brown;
propodeum with no or very rare long hairs; petiole with a very
small ventral tooth..........................................C. bogojawlenskii Ruzsky

3. Propodeum unarmed or with short spines.........................................4
e Propodeumwith strong andwell-developed spines (Figure 2B, C,

D, G, I, J)............................................................................................................6
4. First segment of funiculus is as long as the two following seg-

ments together; mesosoma with no or few erect hairs but body
with pubescence ..........................................................................................5

e First segment of funiculus longer than the two following seg-
ments together; mesosoma with erect hairs and body with
pubescence..................................................................C. subdentata Mayr

5. Body uniformly brown, covered with dense pubescence;
maximum petiole width anterior................................C. inermisMayr

e Bicolored, gaster always dark brown; mesosoma with sparse
pubescence, somewhat more abundant in head and abdomen;
maximum petiole width in the middle..........C. warburgi Menozzi

6. Head brighter than gaster..........................................................................7
e Head and gaster same color....................................................................10
7. Pronotum moderately fine sculptured laterally .................................

...........................................................................................C. oasium Santschi
e Pronotum with strong longitudinal striae laterally..........................8
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8. Head and mesosoma light brown; head with fine sculpturing;
second funiculus segment longer than third; pronotumwithout
long hairs; gaster pubescencent...........................C. schmidti (Mayr)

e Head and mesosoma dark brown; head with strong sculp-
turing; second funiculus segment as long as third; pronotum
with long hairs; gaster covered by pubescence and long
hairs................................................................................................................9

9. Pronotum with a pair of long hairs; gaster darker in posterior
two-thirds.....................................................................C. sorokini Ruzsky

e Pronotum at least with two pair of long hairs; gaster dark
brown......................................................................C. melanogaster Emery

10. Promesonotum unsculptured or feebly imbricate in dorsal
view; petiole with a concave anterior margin in dorsal view
........................................................................................................................11

e Promesonotum longitudinally striated in dorsal view; petiole
without a concave anterior margin in dorsal view .......................13

11. Body color uniformly yellow; promesonotum with fine and
confused sculpture.........................................C. hezaradjatica Pisarski

e Body color uniformly dark brown; promesonotum with well-
developed longitudinally striae.............................................................12

12. Body color uniformly blackish brown; mesonotum strongly
convex in profile; propodeal spines longer, about ca.1.5� longer
than bases........................................................................C. auberti Emery

e Body color uniformly brown;mesonotumnot strongly convex in
profile; propodeal spines shorter, about ca. 0.5� longer than
bases.......................................................................................C. antaris Forel

13. Bicolored, head and gaster blackish brown and darker than
mesosoma, petiole relatively lighter than other parts; cephalic
surface, including frontal area unsculptured and without pu-
bescence; scape with sparse pubescence; anepisternum
strongly striated and katepisternum punctulated; petiole
pentagonal form (Figure 2).............C. gypsophilaMohseni sp. nov.

e Head and gaster same color as mesosoma; cephalic surface,
including frontal area sculptured and with pubescence; both
anepisternum and katepisternum striated; petiole
trapeziform.................................................................................................14

14. Body color uniformly yellowish brown; pronotum shining in
profile........................................................................C. afghanica Pisarski

e Body color uniformly black or blackish brown; pronotum
moderately sculptured in profile.........................C. laestrygon Emery
Taxonomic accounts

Family Formicidae Latreille, 1809
Subfamily Myrmicinae Lepeletier de Saint-Fargeau, 1835

Genus Crematogaster Lund, 1831
Type-species: Formica scutellaris (obsolete combination of Crema-

togaster scutellaris), by subsequent designation of Bingham,
1903: 124.

Crematogaster gypsophila Mohseni, sp. nov. (Figure 2AeJ)
LSID: http://zoobank.org/DA835063-1D37-4610-BF3D-A0380B65E

62A

Type material. Holotype (worker). Iran, Qom Province, Gypsum
Mine (34.239765� N, 50.595631� E); Elevation: 1584 m; 2 v 2022;
Mohseni M. R. leg.; (CASENT0001714, HMIM); Queen and male:
Unknown.

Paratypes. 5 workers from the same location, date, and nest of the
holotype; 5 workers, Iran, Qom Province, GypsumMine (34.242046�

N, 50.597275� E); Elevation: 1586 m; 2 v 2022; Mohseni M. R. leg.;
(MRMC, HMIM); 10 workers, Iran, Qom Province, Gypsum Mine
(34.242491� N, 50.597865� E); Elevation: 1587m; 3 v 2022;Mohseni
M. R. leg.; (MRMC, OUMNH).
Diagnosis. Crematogaster gypsophila is distinguished by the
following morphological features: frons of head and coxa shining
and without sculpturing and hairs; gena longitudinally striated in
full-face view; scape with sparse short hairs; prothorax without
striae laterally; with punctulate sculptured katepisternum and
propodeum; propodeal spines short but completely developed in
profile; petiole with only one pair of long pale hairs on posterior
sides, from dorsal view, yellow; petiole lighter than other parts,
petiole pentagonal form; gaster relatively brighter in the initial
third part.

Measurements and indices. Holotype worker. TL ca 3 mm; EL
0.21; HL 0.90; HW 0.86; LHT 0.85; ML 0.98; PPL 0.15; PPW 0.20;
PRW 0.56; PTH 0.20; PTL 0.33; PTW 0.35; SL 0.82; Indices: CI 96; OI
24; SI 95; PTHI 61; PTWI 106; PPI 57.

Paratype workers (n ¼ 20). TL ca 2.8e3.1 mm; EL 0.18e0.23; HL
0.86e0.92; HW 0.82e0.90; LHT 0.82e0.88; ML 0.9e1.02; PPL 0.12e
0.16; PPW 0.16e0.25; PRW 0.5e0.6; PTH 0.16e0.24; PTL 0.26e0.35;
PTW 0.28e0.4; SL 0.75e0.86;

Indices. CI 95e98; OI 22e26; SI 91e96; PTHI 61e69; PTWI 108e
114; PPI 57e63.

Description. Worker. Head. Head not or scarcely longer than
broad; posterior margin of head smoothly rounded laterally;
antennae with 11 segments, antennae with distal four or five seg-
ments forming somewhat indistinct club; in full-face view,
antennal scapes reach the posterior margin of head; with relatively
large compound eyes (OI: 22e26), situated above the midline of
head in full-face view.

Mesosoma. Promesonotum and mesonotum forming relatively
continuous curve in profile; promesonotal suture not well devel-
oped; mesonotal keel very slight; propodeal spines fairly short but
acute and well developed; propodeal spiracle round-shaped.

Petiole. In lateral view, petiole longer than high (PTHI: 61e69;
PTWI: 108e114); broader in anterior part than posterior in dorsal
view; petiole pentagonal form; petiole wider than postpetiole;
subpetiolar process well developed.

Postpetiole. Postpetiole bilobed by median longitudinal furrow
in dorsal view.

Pilosity. Apart from frons, head with relatively abundant scat-
tered fine suberect pubescence; clypeal margin with four long
yellow setae in anterior part; frons and posterior part of clypeus
with no hairs or pubescence; antennae and legs with abundant fine
pubescence; pronotum with a few pale long hairs; petiole and
postpetiole, each with a pair of long pale hairs on the sides and
posterior part, respectively; from dorsal view, gaster with abundant
appressed short and long hairs.

Sculpture. Cephalic surface, particularly frons, smooth; vertex
sculpture superficial or feebly imbricate; gena with rather strong
longitudinal striae in full-face view; clypeal surface smooth; meso-
scutum with fairly distinct sculpturing; anepisternum with longi-
tudinal striae; katepisternum and propodeum with punctulate
sculpturing; pronotum and coxa smooth, laterally; petiole and
postpetiole finely sculptured; gaster smooth with fine superficial
sculpturing.

Color. General appearance shining; body relatively bicolored
black-brown; head and the posterior two-thirds of the gaster
blackish brown; mesosoma brown; petiole yellow; postpetiole and
the basal third of the gaster brownish-yellow.

Ecological and biological notes. Crematogaster gypsophila appears
to be restricted to gypseous soils, gypsum drylands poorly covered
with herbaceous and plants such as Alhagi maurorum, Artemisia
sieberi, Bassia indica, Gypsophila aretioides, Gypsophila viscosa,
Lepidium subulatum, Ononis tridentata, and Prosopis farcta (Figure 1,
3). Foragers were found near the nests; specimens were sampled
from gypsum powder and close to the gypsum stones situated near
a gypsum mine.

http://zoobank.org/DA835063-1D37-4610-BF3D-A0380B65E62A
http://zoobank.org/DA835063-1D37-4610-BF3D-A0380B65E62A
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Geographic range. Crematogaster gypsophila is only known from
Qom Province, Gypsum Mine (34.239765� N, 50.595631� E) of Iran
(Figure 1, 3).

Etymology. The species name gypsophila (gypsum loving) is a
combination of Latin nouns in the nominative case used in appo-
sition (Noun stem þ feminine adjectival suffix in the nominative)
and refers to the nesting preference in gypsum soil.

Remarks. Crematogaster gypsophila seems to be closely related to
C. laestrygon as it has the same body color, same sculptured mes-
onotum, large compound eyes, similar propodeal spines, and same
bilobed postpetiole. However, C. gypsophila can be separated by its
hairless frons and coxa, nonsculptured sides of the prothorax,
punctulate-sculptured katepisternum and propodeum, and the
shape and color of the petiole; C. laestrygon possesses a hairy frons
and coxa, prothorax punctulated laterally, and strong longitudinal-
striated propodeum and katepisternum. Since no habitat overlap
was found for C. gypsophila and C. laestrygon, and C. laestrygon in
adjacent habitats with significantly lower gypsum gradient of soil
was observed, considering detailed comparative morphological
investigations, we firmly believe that C. gypsophila is an allopatric
to the widespread C. laestrygon, and the gypseous soil, as a barrier,
have had a decisive role in the speciation process.

Declaration of competing interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Acknowledgments

The authors are sincerely grateful to Mr. Mohammad Sadegh
Mohseni for drawings of the species. We thank Dr. Hossein Lotfa-
lizadeh, Dr. Brian L Fisher, Dr. Mostafa R. Sharaf, and Dr. Abdul-
rahman S. Aldawood for their valuable efforts and thoughtful
guidance. We also wholeheartedly appreciate Fahimeh Montazeri,
Atiyeh Montazeri, and the Mohseni family for their generous and
kind support.

References

Afshari R. 2015. Faunistic investigation and biodiversity of ants (Hymenoptera: For-
micidae) in Semirom city, Isfahan province, Iran (M.Sc. thesis). Tehran: Shahid
Beheshti University.

Alizadeh-Choobari O, Najafi MS. 2018. Climate variability in Iran in response to the
diversity of the El Niño-Southern Oscillation. International Journal of Climatology
38 (11):4239e4250. https://doi.org/10.1002/joc.5564.

Amiri MJ, Eslamian S. 2010. Investigation of Climate Change in Iran. Journal of
Environmental Science and Technology 3 (4):208e216. https://doi.org/10.3923/
jest.2010.208.216.

AntWeb. 2023. Version 8.93. California Academy of Science. Available at: https://
www.antweb.org. [Date accessed: 7 August 2023].

Bingham CT. 1903. The fauna of British India, including Ceylon and Burma. Hyme-
noptera. In: Ants and Cuckoo-wasps, Vol. II. London: Taylor and Francis.

Blaimer BB. 2010. Taxonomy and natural history of the Crematogaster (Decacrema)-
group (Hymenoptera: Formicidae) in Madagascar. Zootaxa 2714(1):1e39.
https://doi.org/10.11646/zootaxa.2714.1.1.

Blaimer BB. 2012a. Acrobat ants go global e Origin, evolution and systematics of the
genus Crematogaster (Hymenoptera: Formicidae). Molecular Phylogenetics and
Evolution 65(2):421e436. https://doi.org/10.1016/j.ympev.2012.06.028.

Blaimer BB. 2012b. Taxonomy and species-groups of the subgenus Crematogaster
(Orthocrema) in the Malagasy region (Hymenoptera, Formicidae). ZooKeys 199:
23e70. https://doi.org/10.3897/zookeys.199.2631.

Blaimer BB. 2012c. Untangling complex morphological variation: taxonomic revi-
sion of the subgenus Crematogaster (Oxygyne) in Madagascar, with insight into
the evolution and biogeography of this enigmatic ant clade (Hymenoptera:
Formicidae). Systematic Entomology 37(2):240e260. https://doi.org/10.1111/
j.1365-3113.2011.00609.x.

Blaimer BB, Ward PS, Schultz TR, et al. 2018. Paleotropical diversification dominates
the evolution of the hyperdiverse ant tribe Crematogastrini (Hymenoptera:
Formicidae). Insect Systematics and Diversity 2(5):1e14. https://doi.org/10.1093/
isd/ixy013.
Borowiec L, Salata S. 2012. Ants of Greece e Checklist, comments and new faunistic
data (Hymenoptera: Formicidae). Genus 23 (4):461e563.

Borowiec L. 2014. catalog of ants of Europe, the Mediterranean Basin and adjacent
regions (Hymenoptera: Formicidae) In Genus e Special Issue e Monograph.
Poland: Polish Taxonomical Society.

Bracko G, Wagner HC, Schulz A, et al. 2014. New investigation and a revised
checklist of the ants (Hymenoptera: Formicidae) of the Republic of Macedonia.
North-Western Journal of Zoology 10(1):10e24.

Buren WF. 1959. A review of the species of Crematogaster, sensu stricto, in North
America (Hymenoptera: Formicidae). Part I. Journal of the New York Entomo-
logical Society 66:119e134. https://www.biodiversitylibrary.org/part/179719.

Buren WF. 1968. A review of the species of Crematogaster, sensu stricto, in North
America (Hymenoptera: Formicidae). Part II. Descriptions of new species.
Journal of the Georgia Entomological Society 3:91e121. https://doi.org/10.5281/
zenodo.27054.

Cagniant H. 2006. Liste actualisée des fourmis du Maroc. Myrmecologische Nach-
richten 8:193e200. https://eurekamag.com/research/022/969/022969366.php.

Collingwood CA, Agosti D. 1996. Formicidae (Insecta: Hymenoptera) of Saudi Arabia
(Part 2). In: Fauna of Saudi Arabia. Switzerland: Pro Entomologica, Natur-
historisches Museum Basle.

CrawleyWC.1920.Ants fromMesopotamia andnorth-westPersia.Entomologists Record
and Journal of Variation 32:162e166. https://doi.org/10.5281/zenodo.15001.

EvenhuisNeal L. 2023. The insect and spider collections of theworldwebsite. Available
at: http://hbs.bishopmuseum.org/codens/. [Date accessed: 7 August 2023].

Ghahari H, Collingwood CA, Tabari M, et al. 2009. Faunistic notes on Formicidae
(Insecta: Hymenoptera) of rice fields and surrounding grasslands in northern
Iran. Munis Entomology & Zoology 4(1):184e189.

Ghahari H, Collingwood CA, Havaskary M, et al. 2011. A contribution to the
knowledge of ants (Hymenoptera: Formicidae) from the Arasbaran biosphere
reserve and vicinity, Northwestern Iran. Jordan Journal of Agricultural Sciences
7(3):558e563.

Ghahari H, Collingwood CA. 2013. A study on the ants (Hymenoptera: Vespoidea:
Formicidae) from Western Iran. Acta Phytopathologica et Entomologica Hungar-
ica 48 (1):155e164. https://doi.org/10.1556/aphyt.48.2013.1.15.

Ghahari H, Sharaf M, Aldawood A, et al. 2015. A contribution to the study of the ant
fauna (Hymenoptera: Formicidae) of Eastern Iran. Contributions to Entomology
65 (2):341e359. https://doi.org/10.21248/contrib.entomol.65.2.341-359.

Ghatei Kalashami M. 2016. Faunistic investigation and biodiversity of ants (Hyme-
noptera: Formicidae) in the Northern part of Guilan Province, Iran (M.Sc. thesis).
Tehran: Shahid Beheshti University.

Gholami M, Afshari A, Mafi Pashakolaei SA. 2012. The fauna and frequency of
cottony cushion scale (Icerya purchasi Maskell) related ants (Hymenoptera:
Formicidae) community in citrus orchards of Sari region, northern Iran. In:
Proceeding of the 20th Iranian plant protection congress 25e28.

Guénard B, Weiser M, Gomez K, et al. 2017. The Global Ant Biodiversity Informatics
(GABI) database: a synthesis of ant species geographic distributions. Myrme-
cological News 24:83e89. https://doi.org/10.25849/myrmecol.news_024:083.

Harris RA. 1979. A glossary of surface sculpturing. Occasional Papers in Entomology.
California Department of Food and Agriculture 28:1e31. https://doi.org/10.5281/
zenodo.26215.

Heterick BE. 2009. A guide to the ants of south-western Australia. Records of the
Western Australian. Museum Supplement 76:1e206. https://doi.org/10.18195/
issn.0313-122x.76.2009.007-206.

Hölldobler B, Wilson EO. 1990. The ants. Cambridge: Harvard University Press.
https://doi.org/10.1007/978-3-662-10306-7.

Hosoishi S, Ogata K. 2008. The ant genus Crematogaster Lund, subgenus Physocrema
Forel, in the Indochinese Peninsula (Hymenoptera: Formicidae). Asian Myrme-
cology 2:1e10. https://doi.org/10.20362/am.002001.

Hosoishi S, Ogata K. 2009. A taxonomic revision of the Asian endemic subgenus
Physocrema of the genus Crematogaster (Hymenoptera: Formicidae). Zootaxa
2062:15e36. https://doi.org/10.11646/zootaxa.2062.1.2.

Hosoishi S, Ogata K. 2012. Revision of the Crematogaster brevis complex in Asia
(Hymenoptera: Formicidae). Zootaxa 3349:18e30. https://doi.org/10.11646/
zootaxa.3349.1.2.

Hosoishi S, Ogata K. 2015. Review of the Crematogaster popohana-group with the
description of a new species from the Indochinese Peninsula (Hymenoptera:
Formicidae). Asian Myrmecology 7:11e18. https://doi.org/10.20362/am.007003.

Hosoishi S, Ogata K. 2016. Systematics and biogeography of the ant genus Crema-
togaster Lund subgenus Orthocrema Santschi in Asia (Hymenoptera: For-
micidae). Zoological Journal of the Linnean Society 176:547e606. https://doi.org/
10.1111/zoj.12330.

Hosoishi S, Ogata K. 2017. Phylogenetic analysis and systematic position of two new
species of the ant genus Crematogaster (Hymenoptera, Formicidae) from
Southeast Asia. European Journal of Taxonomy 370:1e17. https://doi.org/
10.5852/ejt.2017.370.

Janicki J, Narula N, Ziegler M, et al. 2016. Visualizing and interacting with large-
volume biodiversity data using client-server web-mapping applications: The
design and implementation of antmaps.org. Ecological Informatics 32:185e193.
https://doi.org/10.1016/j.ecoinf.2016.02.006.

Khalili-Moghadam A, Borowiec L, Nemati A. 2019. New records of ants (Hyme-
noptera: Formicidae) from the Chaharmahal va Bakhtiari Province of Iran with
taxonomic comments. Polish Journal of Entomology 88(2):163e182.

Kiran K, Karaman C. 2020. Additions to the Ant Fauna of Turkey (Hymenoptera,
Formicidae). Zoosystema 42(18):285e329. https://doi.org/10.5252/
zoosystema2020v42a18.

http://refhub.elsevier.com/S2287-884X(23)00095-X/sref1
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref1
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref1
https://doi.org/10.1002/joc.5564
https://doi.org/10.3923/jest.2010.208.216
https://doi.org/10.3923/jest.2010.208.216
https://www.antweb.org
https://www.antweb.org
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref8
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref8
https://doi.org/10.11646/zootaxa.2714.1.1
https://doi.org/10.1016/j.ympev.2012.06.028
https://doi.org/10.3897/zookeys.199.2631
https://doi.org/10.1111/j.1365-3113.2011.00609.x
https://doi.org/10.1111/j.1365-3113.2011.00609.x
https://doi.org/10.1093/isd/ixy013
https://doi.org/10.1093/isd/ixy013
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref14
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref14
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref14
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref14
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref15
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref15
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref15
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref15
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref15
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref16
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref16
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref16
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref16
https://www.biodiversitylibrary.org/part/179719
https://doi.org/10.5281/zenodo.27054
https://doi.org/10.5281/zenodo.27054
https://eurekamag.com/research/022/969/022969366.php
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref20
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref20
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref20
https://doi.org/10.5281/zenodo.15001
http://hbs.bishopmuseum.org/codens/
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref23
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref23
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref23
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref23
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref24
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref24
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref24
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref24
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref24
https://doi.org/10.1556/aphyt.48.2013.1.15
https://doi.org/10.21248/contrib.entomol.65.2.341-359
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref27
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref27
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref27
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref28
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref28
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref28
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref28
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref28
https://doi.org/10.25849/myrmecol.news_024:083
https://doi.org/10.5281/zenodo.26215
https://doi.org/10.5281/zenodo.26215
https://doi.org/10.18195/issn.0313-122x.76.2009.007-206
https://doi.org/10.18195/issn.0313-122x.76.2009.007-206
https://doi.org/10.1007/978-3-662-10306-7
https://doi.org/10.20362/am.002001
https://doi.org/10.11646/zootaxa.2062.1.2
https://doi.org/10.11646/zootaxa.3349.1.2
https://doi.org/10.11646/zootaxa.3349.1.2
https://doi.org/10.20362/am.007003
https://doi.org/10.1111/zoj.12330
https://doi.org/10.1111/zoj.12330
https://doi.org/10.5852/ejt.2017.370
https://doi.org/10.5852/ejt.2017.370
https://doi.org/10.1016/j.ecoinf.2016.02.006
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref41
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref41
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref41
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref41
https://doi.org/10.5252/zoosystema2020v42a18
https://doi.org/10.5252/zoosystema2020v42a18


MR Mohseni, A Mikheyev / Journal of Asia-Pacific Biodiversity 16 (2023) 484e492492
Kreft H, Jetz W. 2010. A framework for delineating biogeographic regions based on
species distributions. Journal of Biogeography 37:2029e2053. https://doi.org/
10.1111/j.1365- 2699.2010.02375.x.

Latreille PA. 1809. Genera crustaceorum et insectorum secundum ordinem naturalem
in familias disposita, iconibus exemplisque plurimus explicataIn Tomus 4. Parisiis et
Argentorati. Paris and Strasbourg: A. Koenig.

Lepeletier de Saint-Fargeau A. 1835. Histoire naturelle des insectesIn Hyménoptères.
Tome I. Paris: Roret.

Longino JT. 2003. The Crematogaster (Hymenoptera, Formicidae, Myrmicinae) of
Costa Rica. Zootaxa 151(1):1e150. https://doi.org/10.11646/zootaxa.151.1.1.

Lund PW. 1831. Lettre sur les habitudes de quelques fourmis du Brésil, adressée à M.
Audouin. Annales des Sciences Naturelles 23:113e138.

Mayr G. 1879. Beiträge zur Ameisen-Fauna Asiens. Verhandlungen der Zoologisch-
Botanischen Gesellschaft in Wien 28:645e686.

Mohseni MR. 2018. Identification and biodiversity of ants (Formicidae: Hymenoptera)
in Qom province, Iran (M.Sc. thesis). Tehran: Science and Research Branch, Is-
lamic Azad University.

MohseniMR, Pashaei Rad S. 2019. The first report of ants (Formicidae: Hymenoptera)
in salt marshes and salt pans in central parts of Iran. Biodiversitas Journal of Bio-
logical Diversity 20(9):2536e2546. https://smujo.id/biodiv/article/view/4092.

Mohseni MR, Pashaei Rad S, Hayati Roudbari N. 2019. Ant species checklist in
different habitats of the Central areas of Iran. Journal of Animal Environment
11(3):247e256. https://dorl.net/dor/20.1001.1.27171388.1398.11.3.32.6.

Mohseni MR, Pashaei Rad S. 2021. The effect of edaphic factors on the distribution
and abundance of ants (Hymenoptera: Formicidae) in Iran. Biodiversity Data
Journal 9:e54843. https://doi.org/10.3897/BDJ.9.e54843. 1e25. PMC7822805.

Moradloo S, Nafisi Fard R, Pashaei Rad S, et al. 2015. Records of ants (Hymenoptera:
Formicidae) from Northern Iran. Zoology in the Middle East 61(2):168e173.
https://doi.org/10.1080/09397140.2015.1020611.

Mortazavi ZS, Sadeghi H, Aktac N, et al. 2015. Ants (Hymenoptera: Formicidae) and
their aphid partners (Homoptera: Aphididae) in Mashhad region, Razavi
Khorasan Province, with new records of aphids and ant species for Fauna of
Iran. Halteres 6:4e12.

Paknia O. 2002. Study of fauna and geographical distribution of stinging ants (Hy-
menoptera: Formicidae) and their medical importance in Lar city (Lar County)
(M.Sc. thesis). Tehran: Tarbiat Modares University.

Paknia O, Radchenko A, Alipanah H, et al. 2008. A preliminary checklist of the ants
(Hymenoptera: Formicidae) of Iran. Myrmecological News 11:151e159. https://
doi.org/10.15468/req2fr.

Paknia O, Radchenko A, Pfeiffer M. 2010. New records of ants (Hymenoptera: For-
micidae) from Iran. Asian Myrmecology 3:29e38. https://doi.org/10.20362/
am.003005.

Parsa S. 2012. Faunistic investigation and biodiversity of ants (Hymenoptera: For-
micidae) in Mazandaran Province (M.Sc. thesis). Tehran: North Branch, Islamic
Azad University.
Pashaei Rad S, Taylor B, Torabi R, et al. 2018. Further records of ants (Hymenoptera:
Formicidae) from Iran. Zoology in the Middle East 64:145e159. https://doi.org/
10.1080/09397140.2018.1442301.

Pashaei Rad S, Mohseni MR. 2023. The Ants of Iran. Tehran: Shahid Beheshti
University.

Ruzsky M. 1905. The ants of Russia. (Formicariae Imperii Rossici). Systematics, ge-
ography and data on the biology of Russian ants. In: Part I. Trudy Obshchestva
Estestvoispytatelei pri Imperatorskom Kazanskom Universitete, Vol. 38(4e6);
1905. pp 1e800 (in Russian).

Safariyan F. 2015. Faunistic investigation of ants (Hymenoptera: Formicidae) and
the abundance of its dominant species in the eastern half of Kurdistan
province (M.Sc. thesis). Tehran: Tehran Medical Branch, Islamic Azad
University.

Sharaf MR, Aldawood AS, Garcia FH. 2019. Review of the Arabian Crematogaster
Lund (Hymenoptera, Formicidae), synoptic list, distribution, and description of
two new species from Oman and Saudi Arabia. ZooKeys 898:27e81. https://
doi.org/10.3897/zookeys.898.37531.

Shiran E, Mossadegh MS, Esfandiari M. 2013. Mutualistic ants (Hymenoptera: For-
micidae) associated with aphids in central and southwestern parts of Iran.
Journal of Crop Protection 2(1):1e12. http://jcp.modares.ac.ir/article-3-11709-en.
html.

Schindelin J, Arganda-Carreras I, Frise E, et al. 2012. Fiji: an open-source platform
for biological-image analysis. Nature Methods 9:676e682. https://doi.org/
10.1038/nmeth.2019.

Taheri A, Reyes-López JL. 2015. Five new records of ants (Hymenoptera: Formicidae)
from Morocco. Journal of Insect Science 15(1):1e3. https://doi.org/10.1093/
jisesa/iev022.

Torabi R. 2016. Faunistic investigation and biodiversity of ants (Hymenoptera: For-
micidae) in Shiraz city and suburbs (M.Sc. thesis). Tehran: Shahid Beheshti
University.

Wallace AR. 1876. The geographical distribution of animals; with a study of the re-
lations of living and extinct faunas as elucidating the past changes of the Earth’s
surface. New York: Harper & Brothers.

Ward PS, Blaimer BB. 2022. Taxonomy in the phylogenomic era: species
boundaries and phylogenetic relationships among North American ants of
the Crematogaster scutellaris group (Formicidae: Hymenoptera). Zoological
Journal of the Linnean Society 194(3):893e937. https://doi.org/10.1093/zoo-
linnean/zlab047.

Visualizing and interacting with large-volume biodiversity data using client-server
web-mapping applications, 2023, Available at: https://www.antmaps.org [Date
accessed: 7 August 2023].

The ants of Iran, 2023, Available at: https://www.antwiki.org/wiki/Iran [Date
accessed: 7 August 2023].

An online catalog of the ants of the world by Barry Bolton, 2023, Available at: http://
antcat.org [Date accessed: 7 August 2023].

https://doi.org/10.1111/j.1365- 2699.2010.02375.x
https://doi.org/10.1111/j.1365- 2699.2010.02375.x
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref44
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref44
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref44
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref45
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref45
https://doi.org/10.11646/zootaxa.151.1.1
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref47
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref47
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref47
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref49
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref49
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref49
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref50
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref50
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref50
https://smujo.id/biodiv/article/view/4092
https://dorl.net/dor/20.1001.1.27171388.1398.11.3.32.6
https://doi.org/10.3897/BDJ.9.e54843
https://doi.org/10.1080/09397140.2015.1020611
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref55
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref55
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref55
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref55
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref55
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref56
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref56
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref56
https://doi.org/10.15468/req2fr
https://doi.org/10.15468/req2fr
https://doi.org/10.20362/am.003005
https://doi.org/10.20362/am.003005
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref59
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref59
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref59
https://doi.org/10.1080/09397140.2018.1442301
https://doi.org/10.1080/09397140.2018.1442301
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref61
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref61
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref62
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref62
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref62
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref62
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref62
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref62
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref63
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref63
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref63
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref63
https://doi.org/10.3897/zookeys.898.37531
https://doi.org/10.3897/zookeys.898.37531
http://jcp.modares.ac.ir/article-3-11709-en.html
http://jcp.modares.ac.ir/article-3-11709-en.html
https://doi.org/10.1038/nmeth.2019
https://doi.org/10.1038/nmeth.2019
https://doi.org/10.1093/jisesa/iev022
https://doi.org/10.1093/jisesa/iev022
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref67
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref67
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref67
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref68
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref68
http://refhub.elsevier.com/S2287-884X(23)00095-X/sref68
https://doi.org/10.1093/zoolinnean/zlab047
https://doi.org/10.1093/zoolinnean/zlab047
https://www.antmaps.org
https://www.antwiki.org/wiki/Iran
http://antcat.org
http://antcat.org

	A new species of Crematogaster Lund, 1831 (Hymenoptera: Formicidae) from Iran with an identification key to Iranian Cremato ...
	Introduction
	Material and methods
	Geographic origins and sampling
	Sampling site
	Morphological study
	Preservation of specimens
	Terminology and measurements
	Indices

	Results
	Synoptic list of Iranian Crematogaster species
	Key to Iranian Crematogaster species
	Taxonomic accounts

	Declaration of competing interest
	Acknowledgments
	References


