A peer-reviewed open-acc journal 1

ZooKeys 1010: 117—131 (2021)

doi: 10.3897/zookeys.1010.58348 RESEARCH ARTICLE $ZOOI<€V

https://zookeys.pensoft.net Launched to accelerate biodiversity research

Taxonomic review of the Cataglyphis livida complex
(Hymenoptera, Formicidae), with a description of a
new species from Iran

Sebastian Salata'?, Haniyeh Kiyani?®, Kambiz Minaei?, Lech Borowiec'

| Department of Biodiversity and Evolutionary Taxonomy, University of Wroclaw, Przybyszewskiego 65, 51—
148, Wroctaw, Poland 2 California Academy of Sciences, 55 Music Concourse Dr, San Francisco, 94118, CA,
USA 3 Department of Plant Protection, Faculty of Agriculture, Shiraz University, Shiraz, Iran

Corresponding author: Sebastian Salata (sdsalata@gmail.com)

Academic editor: B.L. Fisher | Received 4 September 2020 | Accepted 7 December 2020 | Published 13 January 2021

http://zoobank.org/FA1B6869-B8C7-4BCI1-B7DC-E3016C5F6CB9

Citation: Salata S, Kiyani H, Minaei K, Borowiec L (2021) Taxonomic review of the Cazaglyphis livida complex
(Hymenoptera, Formicidae), with a description of a new species from Iran. ZooKeys 1010: 117-131. https://doi.
org/10.3897/z0o0keys.1010.58348

Abstract

Cataglyphis fici sp. nov., a member of the Cataglyphis livida complex, is described from the Estahban
county of south-western Iran. The species is characterized by small body size and yellow to yellowish red
body coloration with distinctly infuscated legs. Additionally, the taxonomic status of all known members
of the Cataglyphis livida complex is updated. Cataglyphis lutea Pisarski, 1967, stat. rev. is raised to the spe-
cies level and Cataglyphis viaticoides (André, 1881) is proposed as a senior synonym of Cataghyphis livida
bulgarica Atanassov, 1982, syn. nov. and Cataglyphis albicans mixtus (Forel, 1895), syn. nov. Finally, a
provisional key to members of the /ivida complex is provided.
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Introduction

The ant genus Cazaglyphis Foerster, 1850 currently includes 112 valid species and sub-
species (Bolton 2020) distributed mostly in the semideserts and deserts of the Palearctic
Region and the sub-Saharan area, India, and Pakistan. Cazaglyphis species are among
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the most common ants occurring in arid and open, Mediterranean-type habitats of
North Africa, the Arabian Peninsula, and Central Asia. Less frequently, Cazaglyphis
was recorded from the high altitude, mountain steppes, or forest steppes (Agosti 1990;
Radchenko 1997; Brown 2000). Members of the genus are thermophilous, nest in
ground and feed mainly on dead insects and other invertebrates. They are characterized
by a strictly diurnal activity and are recognized for their superior navigating abilities
(Lenoir et al. 2009; Wehner 2020).

The very first worldwide revision of the genus (Santschi 1929) is outdated. The only
modern and comprehensive revision of Cataglyphis was presented by Agosti (1990)
who provided, among others, its redefined species group division. Unfortunately, most
of the groups recognized by Agosti remain unrevised and consist of taxa of uncertain
status. On the regional level Cataglyphis was revised in the following countries: Ar-
menia (Arakelian 1994), Bulgaria (Atanassov and Dlussky 1992), China (Chang and
He 2002), Iraq (Pisarski 1965), Kingdom of Saudi Arabia (Collingwood and Ago-
sti 1996), Morocco (Cagniant 2009), Portugal (Collingwood and Prince 1998), and
Turkmenistan (Dlussky et al. 1992). There are also available revisions or checklists
covering the former European U.S.S.R. (Arnoldi and Dlussky 1978), Iberian Penin-
sula (Collingwood 1978), Asia (Radchenko 1997, 1998), Central and North Europe
(Seifert 2018), and Arabian Peninsula (Collingwood et al. 2011; Sharaf et al. 2015).

Recent publications, presenting descriptions of new species and changes in taxo-
nomic statuses of these already described, proved that the diversity of Cataglyphis is
underestimated and requires further studies (Radchenko and Paknia 2010; Amor and
Ortega 2014; Sharaf et al. 2015; Ionescu and Eyer 2016; Salata and Borowiec 2018).
Iran, due to its location and predominance of open and arid habitats, hosts one of the
highest numbers of Cazaglyphis species. So far, there are 35 Cataglyphis taxa recorded
for this country, but some records need confirmation or correction (Paknia et al. 2008,
2009; Moradloo et al. 2015; Janicki et al. 2016; Rad et al. 2018; Khalili-Moghadam
etal. 2021).

Cataglyphis fici, a new species collected in Fars Province of Iran, is a member of
the Cataglyphis albicans species group sensu Agosti (1990). Its members are character-
ized by small body size (WL < 3.5 mm), monomorphic workers and colonies lack-
ing distinct major or soldier castes, nodiform petiole with angled dorsal outline and
short peduncle, subtly microsculptured and shiny body, and uniformly yellow to black
mesosoma. Within the albicans species group, C. fici is most similar to species listed
within the /ivida complex. Agosti (1990) characterized this complex based on uniform,
yellow body coloration and included there three species: C. argentata (Radoszkowsky),
C. livida (André), and C. viaticoides (André), four subspecies: C. albicans aurata Me-
nozzi, C. albicans fezzanensis Bernard, C. albicans mixtus (Forel), and C. livida lutea
Pisarski, and four quadrinominal unavailable names: C. livida lutea agnata Santschi,
C. livida lutea ambigua Santschi, C. livida lutea arabica (Emery), and C. livida lutea
arenaria Finzi. Members of the /ivida complex are distributed from Morocco to Indus
river including the Arabian Peninsula, and inhabit semi-deserts, deserts, and rocky
open areas such as dry hills or coastal cliffs.
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The work presented here is a contribution to studies on members of the C. livida
complex. We list an updated synopsis of members of this complex and provide a pro-
visional key to their identification. Additionally, we describe Cazaglyphis fici sp. nov., a
new member of the C. /ivida complex, based on material recently collected from Iran.

Materials and methods

Investigated specimens were collected in fig orchards located in Estahban city, Fars
Province, Iran and are part of the material gathered for a scientific project conducted
by the second author. The city is placed 1730 m a.s.] and is characterized by a dry cli-
mate, with a yearly precipitation amount of 224 millimeters and summer temperatures
frequently exceeding 25.0 °C.

The dominant method was direct sampling (hand collecting). Individual speci-
mens were collected on the ground and preserved in 75% EtOH. Photographs were
taken using a Nikon SMZ 1500 stereomicroscope, Nikon D5200 photo camera, and
Helicon Focus software. All given label data are in the original spelling, presented in
square brackets; a vertical bar (|) separates data on different rows and double vertical
bars (||) separate labels. Type specimens” photographs are available online on AntWeb
(www.AntWeb.org) and are accessible using the unique CASENT identifying speci-
men code.

Examined specimens are housed in the following collections:

MNHW Museum of Natural History, University of Wroclaw, Poland, in temporary
deposit by Department of Biodiversity and Evolutionary Taxonomy, Uni-
versity of Wroclaw, Poland;

MHNG Muséum d’Historie Naturelle, Genéve, Switzerland.

Measurements:
HL head length; measured in a straight line from mid-point of anterior clypeal

margin to mid-point of posterior margin in full-face view;
HW  head width; measured in full-face view at the center of the eyes;

SL scape length; maximum straight-line length of scape excluding the basal con-
dylar bulb;
PW  pronotum width; maximum width of pronotum in dorsal view;

PRL  propodeum length; measured in lateral view, from metanotal groove to pos-
terior-most point of propodeum;

PRW  propodeum width; maximum width of propodeum in dorsal view;

PTH  petiole height; the chord of ventral petiolar profile at node level is the refer-
ence line perpendicular to which the maximum height of petiole is measured,
measured in lateral view;

PTW  petiole width; maximum width of the petiolar node in lateral view;
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WL Weber’s length; measured as diagonal length from the anterior end of the
neck shield to the posterior margin of the propodeal lobe;
HFL  hind femur length; measured on dorsal side from trochanter to apex of femur.

All measurements are given in mm.
Ratios

CI cephalic index, HL/HW;
SI  scape index, SL/HL;

PI petiole index, PTH/PTW;
FI femur index, HFL/WL.

Synopsis of species of the Cataglyphis livida complex

Cataglyphis arenaria Finzi, 1940

Cataglyphis argentata (Radoszkowsky, 1876)°
Cataglyphis aurata Menozzi, 1932

Cataglyphis fici sp. nov.

Cataglyphis livida (André, 1881)

Cataglyphis lutea Pisarski, 1967, stat. rev.

Cataglyphis viaticoides (André, 1881)

= Cataglyphis livida bulgarica Atanassov, 1982, syn. nov.
= Cataglyphis albicans mixtus (Forel, 1895), syn. nov.

Taxonomy

Diagnosis of workers of the Cataglyphis livida complex

Small body size (WL < 3.0 mm); colonies with monomorphic workers, lacking dis-
tinct major or soldier castes; petiole nodiform with angled dorsal outline and short
peduncle; body subtly microsculptured and shiny; body uniformly yellow to red (never
brown to black) or bicolored with entirely to partially black gaster.

Distribution: from Morocco to Asia Minor and the Middle East, in semideserts,
deserts and rocky open areas such as dry hills or coastal cliffs.

Note 1. Agosti (1990), as the first one, noticed that the data from labels of type
specimens of C. viaticoides did not correspond with the original description of the spe-
cies. This problem was later investigated and clarified by Bracko et al. (2016). Based on
evidence gathered and discussed by the authors, the definition of the /vida complex
proposed by Agosti (1990) was modified to accommodate C. viaticoides.

Note 2. Based on its description, C. albicans fezzanensis Bernard is characterized by
the presence of polymorphic worker caste, and additional study on the type specimen

* Due to ambiguous description of this species it is tentatively assigned to the /ivida complex.
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indicated that its body sculpture is stronger and less shiny than in other members of
the /ivida complex. Based on this data, we decided not to list this species as a member
of this complex.

Provisional key to the Cataglyphis livida complex

1 At least mid and hind legs infuscated. Iran..........ccoccoeoeiviniiiciinnnnnns C. fici
- Legs in the same coloration as mesosomMa..........cceveueueueinireeeeuereiienereenenenens 2
2 Head and mesosoma uniformly yellowish red to reddish yellow, gaster en-
tirely or mostly black, Balkans to Asia Minor........c.ccceuvueueneee. C. viaticoides
- Gaster in the same coloration as the rest of body (yellow to red) or its apex
slightly infuscated .........ccooiviniiiiiiiicec e 3
3 Mesosoma and head without layer of silvery hair, northeastern Mediterranean
t0 Middle East ..o C. lutea
- At least mesosoma with a layer of silvery hair, Morocco to Asia Minor........ 4
4 Mesosoma and posterior head with thick layer of silvery hair, North Africa....
.......................................................... C. arenaria, C. argentata, C. aurata
- A layer of silvery hair limited to mesosoma, Asia Minor.................. C. livida

Review of species

Cataglyphis fici sp. nov.
http://zoobank.org/81413366-4DA0-44D9-BF48-3ACD395E86F4
Figs 1-6

Type material. Holotype: IraN sworker, Fars, Estahban, 29.1331/54.389, 1730 ma.s.l.,
16 Aug. 2019, H. Kiyani leg., LBC-IR00179, CASENT6006519 (MNHW); para-
types: 5 workers, the same data as holotype, CASENT6006520-CASENT6006524
(MNHW, MHNG); paratype: worker: the same data as holotype except LBC-
IR00180, CASENT6006525 (MNHW); paratype: worker, the same data as holotype
except 6 Sep. 2018 and LBC-IR00182, CASENT6006526 (MNHW).

Holotype worker labels: IraN, Fars, 1730 m | Estahban | 29.1331 / 54.389 |
16 VIII 2019, H. Kiyani || Collection L. Borowiec | Formicidae | LBC-IR00179 ||
CASENT6006519.

Diagnosis. Cataglyphis fici is a member of the Cataglyphis albicans group and can
be separated from all species clustered in the cinnamomea and fortis complexes and most
of members of the albicans complex by yellow to yellowish red body coloration; while
other species have body completely brown to black. From bicolored species of the a/bi-
cans complex it differs in smaller body size (WL < 3 mm) and presence of infuscated to

* Note. The taxonomic status of C. arenaria, C. argentata, and C. aurata is unclear and requires further
studies. Due to the lack of distinct morphological differences between types of these taxa and their
ambiguous descriptions, we decided to list all three species in one couplet. For more details, see com-

ments in the species accounts.
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2

Figures 1, 2. Holotype worker of Cataglyphis fici sp. nov. | dorsal 2 lateral. Scale bars: 1 mm.

yellowish brown mid and hind legs. However, C. fici is most similar to species included
in the C. livida complex and can be easily separated based on at least mid and hind legs
partly to mostly infuscated to yellowish brown. In contrast, all remaining members
of the C. livida complex have legs uniformly colored and always in the same shade as
mesosoma and head. Additionally, C. fici differs from C. lutea, C. arenaria, C. argentata,
C. aurata, and C. livida in gaster darker than head and mesosoma sometimes infuscated.

Description. Worker (n = 8): Measurements. HL: 1.405 (1.29-1.54); HW:
1.325 (1.23-1.43); SL: 1.483 (1.36-1.59); PW: 0.897 (0.84-0.97); PRL: 0.737
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Figures 3, 4. Holotype worker of Cataglyphis fici sp. nov. 3 head 4 petiole Scale bars: 0.5 mm (4), 1 mm (3).

(0.68-0.79); PRW: 0.595 (0.56-0.65); PTH: 0.383 (0.32-0.654); PTW: 0.360
(0.34-0.38); WL: 1.933 (1.81-2.09); HFL: 2.038 (1.83-2.24); CI: 1.060 (1.038—
1.077); SI: 1.056 (1.032-1.072); PI: 1.065 (0.889—1.158); FI: 1.054 (1.036-1.111).
Color. Head, mesosoma and petiolar scale from yellow to yellowish red, in the darkest
specimens sides of mesonotum and propodeum indistinctly infuscated, gaster in the
palest specimens mostly yellow with infuscated two apical sternites (Fig. 6), in dark
specimens yellowish at base then gradually infuscated apically, with dark brown apical
tergites and sternites (Fig. 5). Forelegs in the palest specimens completely yellow, mid
and hind legs with brown femora and tibiae and yellowish tarsi, in dark specimens all
legs at least partly infuscated. Usually fore coxa mostly brown with reddish spots of
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Figures 5, 6. Paratype workers of Cataglyphis fici sp. nov. 5 the darkest form 6 the palest form Scale bar: 1 mm.

diffused borders laterally, fore femora mostly brown with yellowish apices, fore tibiae
yellowish brown and fore tarsi yellowish; mid and hind femora dark brown, tibiae yel-
lowish brown to brown, tarsi yellowish to yellowish brown (Figs 2, 5). Antennal scape
yellow, funicles in the palest specimens slightly darker than scape, yellowish basally
and yellowish brown apically, in dark specimens only first segment of funiculus yel-
lowish, remaining segments gradually yellowish brown to dark brown. Head. Subrec-
tangular, approximately 1.05 x as long as wide, sides below eyes almost parallel, above
eyes gently convex, occipital margin convex (Fig. 3). Anterior margin of the clypeus
convex, with small median emargination, clypeal anterior margin with a row of short,
white setae and additional six long, white setae, the longest as long as 0.7 x length
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of clypeus. Whole surface of clypeus densely microreticulate with shiny background,
covered with very sparse and short, adpressed hairs. Eyes large, oval, approximately
1.4 x as long as wide. Frontal carinae short, not extending beyond frontal lobes, in-
terocular area without shiny line or carina and with a pair of long white setae. Anten-
nal fossa shallow, microreticulate with shiny background. Whole head surface finely
microreticulate with shiny background, occipital part of the head and are behind
eyes with reduced sculpture and shinier, covered with extremely sparse, indistinct,
adpressed hairs. Ocellar region with a pair of moderately long white setae, occipital
part of head with 2—6 long, white erect setae, underside only with a pair of long, white
setae close to lateral margin of head. Antennal scape moderately long, in frontal view
almost straight, approximately 1.1 x as long as length of the head; thin, in apex only
slightly and gradually widened; its base without tooth. Funiculus long, first funicle
segment elongated, approximately 0.8 x as long as segments II and III combined,
and 1.7 x as long as segment II (Fig. 3). Surface of scape densely microsculptured;
shiny to indistinctly opalescent; covered with strong, moderately dense, decumbent
setae. Mandibles rounded, only in basal part smooth and shiny, apical % with deep
grooves, surface shiny with several long yellow setae, masticatory margin with four4
large teeth. Mesosoma. Long, 2.1 x as long as wide; metanotal groove shallow (Fig. 2).
Pronotum convex on sides (Fig. 1). In lateral view promesonotum slightly arched
in profile; propodeum positioned lower than promesonotum, moderately convex in
lateral view; propodeal spiracle strongly elongated and slit-shaped, approximately 4.2
x as long as wide (Fig. 2). Whole mesosoma opalescent, with dense, fine microre-
ticulation and shiny background; covered with extremely sparse and short adpressed
microsetae, on sides of pro- and mesonotum appears almost hairless, only anterior
part of pronotum, posterior angles of mesonotum and propodeum with sparse setos-
ity. Pro- and mesonotum without erect setae, propodeum without erect setae or in
its posterior part with one or two short, white, erect setae. Seale. In form of a short
cuneiform node, in lateral view almost trapezoidal with very short peduncle. Anterior
face close to base distinctly convex, posterior face slightly concave, top of scale in
lateral view obtusely rounded, without erect setae (Fig. 4). In anterior and posterior
view top margin of scale without emargination. Surface of petiole distinctly micro-
reticulate and shiny. Gaster. With fine transverse microreticulation and striation and
very shiny background. Whole surface of gaster with hardly visible, extremely short,
sparse, adpressed microsetae, tergites I and II without erect setae, tergites III and IV
with a pair of long white setae centrally, each gastral sternite with 2—4 long, white,
erect setae. Legs. Dorsal and lateral surface of femora and tibiae covered with sparse,
white adpressed setae. Ventral surface of femora and tibiae with rows of elongate,
white, erect spiniform setae.

Biology. Little known, workers were collected on the ground in fig orchard at
altitude 1730 m.

Etymology. The species name fic/ is a noun in the genitive case named after the
generic name of the fig tree, Ficus sp., the dominant plant in the type locality of this
ant species.
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Cataglyphis arenaria Finzi, 1940

Cataglyphis (Cataglyphis) albicans var. arenaria Finzi, 1940: 164 [first available use of
Myrmecocystus albicans lividus arenaria Forel, 1909: 384].

Status as species: Collingwood and Agosti (1996): 378.

Syntype worker, Biskra, Algeria (MHNG) [Syntype worker images examined, AntWeb,
CASENT0911101, photographs by Alexandra Westrich, available on AntWeb.org].

Diagnosis. Whole body yellow, only gaster sometimes with indistinctly infuscated
apex; mesosoma, posterior part of the head and coxae covered with a layer of silvery hair.
Distribution. North Africa region, from Mauritania to Jordan. Based on photo-
graphs available on AntWeb specimens from Arabian Peninsula probably refer to C. lutea.
Note. Cataglyphis arenaria was separated from C. livida and C. viaticoides based on
the presence of a thick layer of silvery hair on mesosoma and posterior part of the head.
Two years after the original description of C. arenaria, Karavaiev (1911) described Myr-
mecocystus albicans ssp. lividus var. aurata, which was later validated by Menozzi (1932)
as trinominal. The latter species also was separated from C. /ivida based on presence
of silvery hair on its body. Probably, Karavaiev was unaware of the existence of C. are-
naria during his work on C. aurata. Study of type specimens and descriptions of both
C. arenaria and C. aurata did not provide any characters useful in separating these two
species. Thus, we conclude that both taxa could be conspecific (see also note in Caz-
aglyphis argentata (Radoszkowsky, 1876) and C. aurata Menozzi, 1932). However, this
hypothesis requires verification based on larger material collected from the whole area
of their distribution, supported with studies on male genitalia, and genetic analyses.

Cataglyphis argentata (Radoszkowsky, 1876)

Camponotus argentata Radoszkowsky, 1876: 140.
Cataglyphis argentata: Dalla Torre (1893): 217.
Type specimens. Unavailable.

Diagnosis. Whole body yellow, only gaster sometimes with indistinctly infuscated
apex; mesosoma, body covered with a layer of silvery hair.

Distribution. Egypt.

Note. Type specimens of this species are considered lost and, as suggested by Agosti
(1990), due to ambiguous description of this species, its assignation to the /vida com-
plex is tentative. The silvery hair mentioned in the description can suggest an affiliation
of C. argentata with the bombycina or laevior complexes. If C. argentara is a member of
the livida complex, then its description could indicate that it is probably conspecific
with two other North African taxa: C. arenaria and C. aurara. If this assumption is cor-
rect, then the name C. argentata has priority over C. arenaria and C. aurata.


http://data.antweb.org/specimen/CASENT0911101
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Cataglyphis aurata Menozzi, 1932

Cataglyphis (Cataglyphis) albicans aurata Menozzi, 1932: 95 [first available use of Myr-
mecocystus albicans ssp. lividus var. auratus Karavaiev, 1911: 10].

Syntype worker, Assuan, Egypt (MHNG) [syntype worker images examined, AntWeb,
CASENT0911100, photos by Zach Lieberman, available on AntWeb.org].

Diagnosis. Whole body yellow, only gaster sometimes with indistinctly infuscated
apex; mesosoma, posterior head and coxa covered with a layer of silvery hair.

Distribution. North Africa. Probably records from Asia Minor refer to Catagly-
phis lutea.

Note. Cataglyphis aurata was separated from C. livida based on the presence of a
thick layer of silvery hair on its body. Probably, Karavaiev, during his work on C. au-
rata, was unaware of the existence of C. arenaria, another species described from the
North African region characterized by the same feature. Study on type specimens and
descriptions of both C. arenaria and C. aurata did not provide any characters useful
separating these two species. Thus, we conclude that they could be conspecific. How-
ever, this hypothesis requires verification based on larger material collected from the
whole area of their distribution, supported with studies on male genitalia, and genetic
analyses. See also note in C. argentata.

Cataglyphis livida (André, 1881)

Myrmecocystus albicans var. lividus André, 1881: 58.

Status as species: Arnol'di (1964): 1810.

Syntype workers, Jaffa, Isracl (MHNG) [syntype workers images examined, AntWeb,
CASENT0911099 and CASENT0912207, photographs by Zach Lieberman and
Will Ericson, available on AntWeb.org].

Diagnosis. Whole body yellow, only gaster sometimes with indistinctly infuscated
apex; mesosoma and coxa covered with a layer of silvery hair.

Distribution. Unknown. Due to mislabeling of type specimens of C. /ivida and
C. viaticoides, both species were wrongly interpreted, and most of their historic records
require verification. Based on available material, we can confirm its presence in Egypt,
coastal parts of Israel, Syria, and Antalya Province in Turkey.

Note. A study on type specimens of C. /ivida revealed that this species could be
easily separated from most members of the /ivida complex based on the presence of a
layer of silvery hair on propodeum and katepisternum, and lack of these on posterior
head. Lack of comment on this feature in the original description combined with mis-
labeling of type specimens (see Bracko et al. 2016) caused confusion, leading to the
long-lasting misinterpretation of C. livida.


http://data.antweb.org/specimen/CASENT0911100
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http://data.antweb.org/specimen/CASENT0912207
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Cataglyphis lutea Pisarski, 1967, stat. rev.

Cataglyphis livida subsp. lutea Pisarski, 1967: 418 [first available use of Myrmecocystus
albicans viaticoides lutea Emery, 1906: 53].

Junior synonym of Cataglyphis livida: Radchenko, 1997: 428.

Syntype worker, Shiraz, Iran (MSNG) [Syntype worker images examined, AntWeb,
CASENT0905718, photographs by Will Ericson, available on AntWeb.org].

Diagnosis. Whole body yellow, only gaster sometimes with indistinctly infuscated
apex; body never with a layer of silvery hair.

Distribution. Species known from Arabian Peninsula east to Afghanistan.

Note. Cataglyphis lutea was described from Shiraz, Fars Province in Iran as an
unavailable quadrinominal name (Emery 1906), later validated by Pisarski (1967) as
a subspecies of C. livida, and finally considered as its junior synonym (Radchenko
1997). A study on type specimen revealed that C. lutea distinctly differs from C. livida
in lack of a layer of silvery hair on mesosoma, and its distribution does not overlap
with confirmed records of C. /ivida. Thus, we decided to raise it to the species status.
AntCat resources indicated that, except type locality, C. /utea is also known from Aran
va Bidgol, Maranjab, Iran (CDA000106) and Saudi Arabia (CASENT0906455).

Cataglyphis viaticoides (André, 1881)

Myrmecocystus albicans var. viaticoides André, 1881: 57.

Syntype worker, Beirut, Lebanon (MNHN) [syntype worker images examined, AntWeb,
CASENT0912236, photographs by Zach Lieberman, available on AntWeb.org].

= Cataglyphis livida bulgarica subsp. bulgarica Atanassov, 1982: 213, syn. nov.

Type specimens unavailable.

= Myrmecocystus albicans var. mixtus Forel, 1895: 229, syn. nov.

Syntype worker, Edirne, Turkey (MHNG) [syntype worker images examined, AntWeb,
CASENT0911104, photographs by Zach Lieberman, available on AntWeb.org].

Diagnosis. Head and mesosoma uniformly yellowish red to reddish yellow, gaster en-
tirely or mostly dark; thin layer of silvery hair limited to propodeum.

Distribution. Balkans and Asia Minor.

Note. Radchenko (1997), based on confusion related to the type labels of C. livida
and C. viaticoides (see Bracko et al. 2016), considered C. livida bulgarica and C. albi-
cans mixtus as junior synonyms of C. livida. Results presented by Bracko et al. (2016)
clarified that the only member of the /vida complex with entirely or mostly black
gaster is C. viaticoides and thus Cataglyphis livida bulgarica Atanassov, 1982 and Caz-
aglyphis albicans mixtus (Forel, 1895) should be considered as its junior synonyms.


http://data.antweb.org/specimen/CASENT0905718
http://data.antweb.org/specimen/CASENT0906455
http://data.antweb.org/specimen/CASENT0912236
http://data.antweb.org/specimen/CASENT0911104

Review of the Cataglyphis livida complex, with description of new species 129

Acknowledgements

Haniyeh Kiyani and Kambiz Minaei thank Shiraz University, Iran for supporting their
scientific project focused on studies on ant diversity in fig orchards near Estabhan.
The authors would like to thank Brian L. Fisher, Donat Agosti, and one anonymous
reviewer for reviewing and improving a previous version of this manuscript.

References

Agosti D (1990) Review and reclassification of Cataglyphis (Hymenoptera, Formicidae). Jour-
nal of Natural History 24: 1457-1506. https://doi.org/10.1080/00222939000770851

Amor E Ortega P (2014) Cataglyphis tartessica sp. n., a new ant species (Hymenoptera: For-
micidae) in south-western Spain. Myrmecologican News 19: 125-132. https://doi.
org/10.5281/zenodo.16346

André E (1881) Catalogue raisonné des Formicides provenant du voyage en Orient de M.
Abeille de Perrin et description des espéces nouvelles. Annales de la Société Entomologique
de France (6)1: 53-78. https://doi.org/10.5281/zenodo.27096

Arakelian GR (1994) Fauna of The Republic of Armenia. Hymenopterous insects. Ants (For-
micidae). Erevan: Gitutium, 153 pp. [In Russian]

Arnoldi KV (1964) Higher and specialized representatives of the ant genus Cataglyphis (Hyme-
noptera, Formicidae) in the fauna of the USSR. Zoologicheskii Zhurnal 43: 1800-1815.
[In Russian.] https://antcat.org/references/122339

Arnol'di KV, Dlussky GM (1978) Superfam. Formicoidea. 1. Fam. Formicidae — ants. In: Med-
vedev GS (Ed.) Keys to the insects of the European part of the USSR (Vol. 3). Hymenop-
tera. Part 1. Opredeliteli Faune SSSR 119: 519-556. [In Russian]

Atanassov N, Dlussky GM (1992) Fauna of Bulgaria. Hymenoptera, Formicidae. Fauna of
Bulgaria 22: 1-310.

Bolton B (2020) An online catalog of the ants of the world. https://antcat.org. [accessed 25
August 2020]

Bra¢ko G, Kiran K, Karaman C, Salata S, Borowiec L (2016) Survey of the ants (Hymenop-
tera: Formicidae) of the Greek Thrace. Biodiversity Data Journal 4: €7945. hteps://doi.
0rg/10.3897/BD]J.4.7945

Brown Jr WL (2000) Diversity of ants. In: Agosti D, Majer J, Alonso E, Schulez TR (Eds) Ants:
Standard Methods for Measuring and Monitoring Biodiversity. Biological diversity hand
book series. Smithsonian Institution Press, Washington, 280 pp.

Cagniant H (2009) Le genre Cataglyphis Foerster, 1850 au Maroc (Hyménopteres Formicidae).
Orsis 24: 41-71. heeps://ddd.uab.cat/record/54485

Chang YD, He DH (2002) Three new species of the genus Cataglyphis Foerster from North-
west China (Hymenoptera: Formicidae: Formicinae). Zoological Research 23: 61-64. [In
Chinese] http://www.zoores.ac.cn/en/article/id/826


https://doi.org/10.1080/00222939000770851
https://doi.org/10.5281/zenodo.16346
https://doi.org/10.5281/zenodo.16346
https://doi.org/10.5281/zenodo.27096
https://antcat.org/references/122339
https://antcat.org
https://doi.org/10.3897/BDJ.4.e7945
https://doi.org/10.3897/BDJ.4.e7945
https://ddd.uab.cat/record/54485
http://www.zoores.ac.cn/en/article/id/826

130 Sebastian Salata et al. / ZooKeys 1010: 117-131 (2021)

Collingwood CA (1978) A provisional list of Iberian Formicidae with a key to the worker
caste (Hym. Aculeata). EOS. Revista Espanola de Entomologfa 52: 65-95. https://doi.
org/10.5281/zenod0.26690

Collingwood CA, Agosti D (1996) Formicidae (Insecta: Hymenoptera) of Saudi Arabia (Part
2). Fauna of Saudi Arabia 15: 300-385. https://antcat.org/references/130931

Collingwood C, Prince A (1998) A guide to ants of continental Portugal (Hymenoptera: Formi-
cidae). Boletim da Sociedade Portuguesa de Entomologia. Suplemento 5: 1-49. https://
doi.org/10.5281/zenodo.1244612

Collingwood C, Agosti D, Sharaf MR, van Harten A (2011) Order Hymenoptera, family Formi-
cidae. Arthropod fauna of the UAE 4: 405-474. https://doi.org/10.5281/zenodo.1168586

Dalla Torre KW (1893) Catalogus Hymenopterorum Hucusque Descriptorum Systematicus et
Synonymicus (Vol. 7). Formicidae (Heterogyna). W. Engelmann, Leipzig, 289 pp. https://
www.biodiversitylibrary.org/page/10937376

Dlussky GM, Soyunov OS, Zabelin SI (1990) Ants of Turkmenistan. Ylym Press, Ashkabad,
273 pp. [In Russian]

Emery C (1906) Rassegna critica delle specie paleartiche del genere Myrmecocystus. Memo-
rie della Reale Accademia delle Scienze dell'Istituto di Bologna (6)3: 47-61. https://doi.
org/10.5281/zenodo.25506

Finzi B (1940) Formiche della Libia. Memorie della Societd Entomologica Italiana 18 (1939):
155-166. https://doi.org/10.5281/zenodo.26322

Forel A (1895) Siidpalaearctische Ameisen. Mitteilungen der Schweizerischen Entomologis-
chen Gesellschaft 9: 227-234. https://doi.org/10.5281/zenodo.14245

Forel A (1909) Etudes myrmécologiques en 1909. Fourmis de Barbarie et de Ceylan. Nidifica-
tion des Polyrhachis. Bulletin de la Société Vaudoise des Sciences Naturelles 45: 369—-407.
hteps://doi.org/10.5281/zenodo.14425

Ionescu A, Eyer P-A (2015) Notes on Cataglyphis Foerster, 1850 of the bicolor species-group
in Israel, with description of a new species (Hymenoptera: Formicidae). Israel Journal of
Entomology 46: 109-131. https://doi.org/10.5281/zenod0.221456

Janicki J, Narula N, Ziegler M, Guénard B, Economo EP (2016) Visualizing and interacting
with large-volume biodiversity data using client-server web-mapping applications: The de-
sign and implementation of antmaps.org. Ecological Informatics 32: 185-193. https://doi.
org/10.1016/j.ecoinf.2016.02.006

Karavaiev V (1911) Ameisen aus Aegypten und dem Sudan. Russkoe Entomologicheskoe
Obozrenie 11: 1-12. hetps://doi.org/10.5281/zenod0.25954

Khalili-Moghadam A, Salata S, Borowiec L (2021) Three new species of Cataglyphis (Hyme-
noptera: Formicidae) from Chaharmahal va Bakhtiari Province of Iran. ZooKeys 1009:
1-28. https://doi.org/10.3897/z00keys.1009.59205

Lenoir A, Aron S, Cerda X, Hefetz A (2009) Cataglyphis desert ants: a good model for evolu-
tionary biology in Darwin’s anniversary year—a review. Israel Journal of Entomology 39:
1-32. htep://digital.csic.es/bitstream/10261/65135/1/israel.pdf

Menozzi C (1932) Missione scientifica del Prof. E. Zavattari nel Fezzan (1931). Hymenop-
tera-Formicidae. Bollettino della Societda Entomologica Italiana 64: 93-95. https://doi.
org/10.5281/zenodo.25776


https://doi.org/10.5281/zenodo.26690
https://doi.org/10.5281/zenodo.26690
https://antcat.org/references/130931
https://doi.org/10.5281/zenodo.1244612
https://doi.org/10.5281/zenodo.1244612
https://doi.org/10.5281/zenodo.1168586
https://www.biodiversitylibrary.org/page/10937376
https://www.biodiversitylibrary.org/page/10937376
https://doi.org/10.5281/zenodo.25506
https://doi.org/10.5281/zenodo.25506
https://doi.org/10.5281/zenodo.26322
https://doi.org/10.5281/zenodo.14245
https://doi.org/10.5281/zenodo.14425
https://doi.org/10.5281/zenodo.221456
https://doi.org/10.1016/j.ecoinf.2016.02.006
https://doi.org/10.1016/j.ecoinf.2016.02.006
https://doi.org/10.5281/zenodo.25954
https://doi.org/10.3897/zookeys.1009.59205
http://digital.csic.es/bitstream/10261/65135/1/israel.pdf
https://doi.org/10.5281/zenodo.25776
https://doi.org/10.5281/zenodo.25776

Review of the Cataglyphis livida complex, with description of new species 131

Moradloo S, Fard RN, Rad SP, Taylor B (2015) Records of ants (Hymenoptera: Formicidae)
from Northern Iran. Zoology in the Middle East 2015: 1-6. https://doi.org/10.1080/093
97140.2015.1020611

Paknia O, Radchenko A, Alipanah H, Pfeiffer M (2008) A preliminary check list of the ants
(Hymenoptera: Formicidae) of Iran. Myrmecological News 151-159. https://myrmecolog-
icalnews.org/cms/index.php?option=com_content&view=category&id=254&Itemid=355

Paknia O, Radchenko A, Pfeiffer M (2009) New records of ants (Hymenoptera, Formicidae)
from Iran. Asian Myrmecology 3: 29-38. http://doi.org/10.20362/am.003005

Pisarski B (1965) Les fourmis du genre Cataghyphis Foerst. en Irak (Hymenoptera, Formicidae).
Bulletin de '’ Académie Polonaise des Sciences. Série des Sciences Biologiques 13: 417-422.
hteps://antcat.org/references/127818

Pisarski B (1967) Fourmis (Hymenoptera: Formicidae) d’Afghanistan récoltées par M. Dr.
K. Lindberg. Annales Zoologici (Warsaw) 24: 375-425. https://doi.org/10.5281/zeno-
do.25692

Rad SP, Taylor B, Torabi R, Aram E, Abolfathi, Afshari, Borjali F, Ghatei M, Hediary F, Jazini
E Kiah VH, Mahmoudi Z, Sararyan E Seiri M (2018) Further records of ants (Hymenop-
tera: Formicidae) from Iran. Zoology in the Middle East 2015: 1-15. hteps://doi.org/10.1
080/09397140.2018.1442301

Radchenko AG (1997) Review of ants of the genus Cataglyphis Foerster (Hymenoptera, Formi-
cidae) of Asia. Entomologicheskoe Obozrenie 76: 424-442. [In Russian.]

Radchenko AG (1998) A key to the ants of the genus Cataglyphis Foerster (Hymenoptera, For-
micidae) of Asia. Entomologicheskoe Obozrenie 77: 502-508. [In Russian]

Radchenko AG, Paknia O (2010) Two new species of the genus Cataghphis Foerster, 1850
(Hymenoptera: Formicidae) from Iran. Annales Zoologici 60: 69-76. https://doi.
0rg/10.3161/000345410X499533

Radoszkowsky O (1876) Comte-rendu des hyménoptéres recueillis en Egypte et Abyssinie en
1873. Trudy Russkago Entomologicheskago Obshchestva 12: 111-150. https://rcin.org.
pl/ibd/dlibra/publication/142800/edition/114697

Salata S, Borowiec L (2018) Taxonomic and faunistic notes on Greek ants (Hymenoptera: For-
micidae). Annals of the Upper Silesian Museum in Bytom Entomology 27(online 008):
1-51. htep://doi.org/10.5281/zenod0.2199191

Santschi F (1929) Etude sur les Cazaglyphis. Revue Suisse de Zoologie 36: 25-70. https://www.
biodiversitylibrary.org/page/43721762

Seifert B (2018) The Ants of Central and North Europe. lutra Verlags- und Vertriebsgesells-
chaft, Tauer, 407 pp.

Sharaf MR, Collingwood CA, Aldawood AS (2015) Notes on the ant genus Cataglyphis Foer-
ster, 1850 (Hymenoptera, Formicidae) in the Arabian Peninsula with description of a new
species and a key to species of the C. pallida-group. ZooKeys 545: 101-117. hteps://doi.
org/10.3897/zookeys.545.6308

Wehner R (2020) Desert Navigator. The Journey of an Ant. The Belkamp Press of Har-
vard University Press, Cambridge, Massachusetts and London, 392 pp. https://doi.
0rg/10.4159/9780674247918


https://doi.org/10.1080/09397140.2015.1020611
https://doi.org/10.1080/09397140.2015.1020611
https://myrmecologicalnews.org/cms/index.php?option=com_content&view=category&id=254&Itemid=355
https://myrmecologicalnews.org/cms/index.php?option=com_content&view=category&id=254&Itemid=355
http://doi.org/10.20362/am.003005
https://antcat.org/references/127818
https://doi.org/10.5281/zenodo.25692
https://doi.org/10.5281/zenodo.25692
https://doi.org/10.1080/09397140.2018.1442301
https://doi.org/10.1080/09397140.2018.1442301
https://doi.org/10.3161/000345410X499533
https://doi.org/10.3161/000345410X499533
https://rcin.org.pl/ibd/dlibra/publication/142800/edition/114697
https://rcin.org.pl/ibd/dlibra/publication/142800/edition/114697
http://doi.org/10.5281/zenodo.2199191
https://www.biodiversitylibrary.org/page/43721762
https://www.biodiversitylibrary.org/page/43721762
https://doi.org/10.3897/zookeys.545.6308
https://doi.org/10.3897/zookeys.545.6308
https://doi.org/10.4159/9780674247918
https://doi.org/10.4159/9780674247918

	Taxonomic review of the Cataglyphis livida complex (Hymenoptera, Formicidae), with a description of a new species from Iran
	Abstract
	Introduction
	Materials and methods
	Synopsis of species of the Cataglyphis livida complex

	Taxonomy
	Diagnosis of workers of the Cataglyphis livida complex
	Provisional key to the Cataglyphis livida complex
	Review of species
	Cataglyphis fici sp. nov.
	Cataglyphis arenaria Finzi, 1940
	Cataglyphis argentata (Radoszkowsky, 1876)
	Cataglyphis aurata Menozzi, 1932
	Cataglyphis livida (André, 1881)
	Cataglyphis lutea Pisarski, 1967, stat. rev.
	Cataglyphis viaticoides (André, 1881)

	Acknowledgements
	References

