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Abstract. Polymixis mossadeghi sp. n. from the Zagros Mountains of Iran is described as new to science. The new species is the seventh
species of the subgenus Eremophysa Boursin, 1858 that occurs in Iran, all with Iranian type locality. It is compared with its close relative,
P. gracilis (Brandt, 1941), together with depicting the adult wing pattern and male genitalia illustrations. Moreover, the presence of
Orthosia cruda ([Denis & Schiffermiiller] 1775) in Iran is confirmed. This latter species is compared with its close relative, O. sordescens
Hreblay, 1993, notes on its bionomics and distribution are given. Furthermore, new provincial records for nine species of Noctuidae

are presented.
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Introduction

A Dbrief history of Eremophysa Boursin, 1958, a Palaearctic
subgenus of the genus Polymixis Hiibner [1820], was
presented by Shirvani (2023). Recently, a new member of this
subgenus was discovered during expeditions in the
Khuzestan Province, southwest Iran, increasing the number
of Iranian Eremophysa species to seven, all with Iranian type
localities (Shirvani 2012). The examination of the specimens
reveals the significant diversification among the members of
this lineage inhabiting Iran.

The Zagros Mountains have recently been our target
study area (Ahmadi et al. 2021, Poorshabanan & Shirvani
2022, Moghadaszadeh Kermani et al. 2023). In the late winter
and early spring, two specimens of an Orthosia Ochsenheimer
species were collected from two locations in the Zagros
Mountains that were doubtful to belong to the subgenus
Monima Hiibner, [1821]. Although Wiesmair et al. (2020) have
noted that Orthosia cruda ([Denis & Schiffermiiller], 1775) is
known from Iran, its presence has not been confirmed (Rajaei
et al. 2023a). The careful examination of the specimens
convinced the authors that, in addition to its Mediterranean
territory (Ronkay et al. 2001), this species also inhabits the
southwestern parts of the Zagros Mountains in Iran.

The current article describes Polymixis (Eremophysa)
mossadeghi sp. n. as a new species from southwest of Iran,
Khuzestan Province. The diagnostic characteristics of the new
species are presented and discussed, and the adult male and
its genitalia are illustrated. The previously unconfirmed
presence of Orthosia cruda ([Denis & Schiffermiiller] 1775) in
Iran is demonstrated with illustrations of the adult male and
female and their genitalia structure. Additionally, nine new
provincial species records are presented. Furthermore, an
updated checklist of Iranian species belonging to the
subgenus Eremophysa is provided.

Materials and methods

Moth specimens in this study were collected using portable light traps
(powered by 12-V batteries and 8-W black light UVB tubes) from

locations in Khuzestan and Ilam Provinces from 2018-2019.

Geographic coordinates and altitudes for each sampling site were
recorded. The genitalia of the specimens were dissected, stained, and
mounted following Fibiger (1990). Identifications and systematics of
the species were made according to related literature (Rajaei et al.
2023a, Shirvani 2023). Adults were photographed using a Canon
digital camera (model Power Shot A710), and the photographs of the
genitalia were taken by an Olympus SZH stereo-microscope with an
Omax (18Mp) A35180U3 digital camera. The specimens are deposited
in the Insect and Mite Collection of Ahvaz (IMCA), Plant Protection
Department, Shahid Chamran University of Ahvaz, and in the
Collection of Noctuidae, Department of Plant Protection, Shahid
Bahonar University of Kerman, Iran.

Abbreviations used:

IMCA = Insect and Mite Collection of Ahvaz (Ahvaz, Iran)

KNP = Khabr National Park (Kerman, Iran)

SHBUK = Shahid Bahonar University of Kerman (Kerman, Iran)

Results

Family Noctuidae Latreille, 1809
Subfamily Noctuinae Latreille, 1809
Genus Polymixis Hiibner, [1820]
Subgenus Eremophysa Boursin, 1958

List of Iranian species:
Polymixis colluta apotheina (Brandt, 1938)
P. fakherehsabae Shirvani, 2023
P. scrophulariae (Wiltshire, 1952)
P. gracilis (Brandt, 1941)
P. mossadeghi sp. n.
P. hedygramma (Brandt, 1941)
P. pirkadatka Ronkay & Gyulai, 2006

Polymixis mossadeghi sp. n.

Holotype: &, Iran, Khuzestan Province, Emamzadeh
Abdollah, 31°22'24"N 50°7'51"E, 1408 m, 8-XI-2018, leg.
Mohammad Ahmadi, Slide No. AS889m (coll. IMCA);
paratypes: 1 3, same date and location (coll. IMCA), 2 33,
same date and location, Slide No. MA96m (coll. SHBUK).

Diagnosis: Polymixis mossadeghi sp. n. (Figs 1-2) is the
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closest relative of Polymixis gracilis (Brandt, 1941) (Figs 3-
8). Though the species of the subgenus Eremophysa are
variable externally, the newly discovered species differs
from P. gracilis by its smaller size (30-34 mm, that of the latter
34-42 mm) and the pale ochreous beige forewings ground
color while that of P. gracilis is ochreous, suffused strongly
with dark-smoky. The forewings of Polymixis mossadeghi are
comparatively wider than long, and the noctuid maculation
obsolescent, in addition, the forewing's medio-anterior dark
spot is less prominent compared to that of P. gracilis. The new
species is distinguished from its sympatric species P.
scrophulariae (Figs 9-10: holotype, wingspan =38 mm) by its
smaller size, conspicuously triangular, acute, and unicolorous
forewings, and in the hindwing by the presence of the
postmedial line. The male genitalia structure of P. mossadeghi
shows conspicuous differences from those of its relative
species. The most conspicuous difference in the male genital
capsule is the shape and size of the apical process of ampulla
which is, in the new species (Figs 13-14), ostrich-head-like
while that of P. scrophulariae is longer, thinner, less triangular
and more asymmetrical (figured by: Wiltshire (1952): fig. 5),
and that of P. gracilis is much thinner, more than twice longer
and pointed (Figs 15-16). Moreover, as opposed to P.
scrophulariae, the uncus of P. mossadeghi is wider, the costal
margin is straighter, terminated into a sub-apical process, and
opposed to P. gracilis, penicular lobes are weaker, and the
cucullus is triangular. In the configuration of the vesica, the
basal tube of P. gracilis is longer, bearing tiny sub-basal
cornuti, and comparatively, the distal tube is shorter and
significantly unevenly widened. In addition, the median
cornutus of P. mossadeghi is longer, located on a more
developed diverticulum and the terminal diverticulum is
weaker bearing shorter cornuti covering it.

Description: Male. Wingspan 30-34 mm, length of
forewing 17-19 mm. Antennae finely bipectinate. Palpi
porrect, the third segment very long, upturned. Head small,
eyes large, globular. Head, collar, tegulae, thorax, and
abdomen unicolorous ochreous-grey. Forewing nearly
triangular, relatively short and broad, with a somewhat acute
apex. Ground color light ochreous-beige, basal dash absent,
antemedial and postmedial lines conspicuous, delicate, light
brown, with larger dark spots at the costal margin, median
area spotted medio-anteriorly by scattered darker scales,
subterminal and terminal lines indistinct. Noctuid maculation
indistinct; fringes same as the ground color. Hindwings small,
ochreous-grey, basal half slightly paler, postmedial line
present, discal spot absent, fringes ochreous. Underside of
wings light beige, postmedial lines present.

Female: Unknown.

Male genitalia (Figs 13-14). Uncus short, beak-shaped,
incised basally, then tapering, hairy. Tegumen short,
penicular lobes small, hairy. Vinculum short, V-shaped, juxta
sclerotised, pentangular, shield-like, with long and slender
dorso-lateral extensions. Valvae symmetrical, long, medio-
basally constricted. Sacculus short, sclerotized, clavus very
small, rounded. Harpe (clasper) narrow, bar-like; ampulla
and digitus fused into a long, sclerotized, acute, ostrich-head-
like process; these processes are slightly asymmetrical in the
two valves. Cucullus triangular, short, with apex finely
pointed; corona present. Aedeagus long, cylindrical, carina
with a ventro-lateral eversible bar terminated in a large,
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thorn-like tooth, and with a weaker dorso-lateral bar. Vesica
very long, tubular, medially strongly curved, distally
somewhat thicker, bearing long and finely arched medial
cornutus situated on a small diverticulum and a small
terminal diverticulum covered with long setiform cornuti.
Bionomics: The larval food plant and biology are
unknown. The new species was collected in the oak forests of
Zagros (Figs 20-21). It is attracted to artificial light.
Etymology: The name of the new species honors the
Emeritus Professor Dr. Mohammad Saeed Mossadegh, for his
contribution to the knowledge of the Entomology of Iran. We
want to honor and recognize his influence as a mentor to
numerous scientists who graduated from Shahid Chamran
University of Ahvaz (Department of Plant Protection).

Genus Orthosia Ochsenheimer, 1816
Orthosia cerasi (Fabricius, 1775)

Material examined: 13, Iran, Khuzestan Province, Shelal
village, 32°19'68"N 49°35'06"E, 1460 m, 4-I11-2019, leg.
Mohammad Ahmadi.

Remark: This species is newly reported from Khuzestan
Province.

Orthosia cruda ([Denis & Schiffermiiller] 1775)
(Figs 11-12)

Material examined: 13, Iran, Ilam Province, Kabir-Kooh,
33°03'56"N 47°18'57"E, 1700 m, 14-11I-2019, leg. Mohammad
Ahmadi. Slide No. MA38m (coll. IMCA); 12 Iran, Khuzestan
Province, Shelal village, 32°16'83"N 49°32'05"E, 900 m, 3-V-
2019, leg. Mohammad Ahmadi. Slide No. MA215f (coll.
IMCA)

External morphology: wingspan of male 25 mm, antennae
bipectinate. Head, collar, tegulae, thorax, and abdomen
unicolorous ochreous-brown. Forewing short, crosslines
missing, fine. Orbicular and reniform stigmata conspicuous,
darker than the ground color, fringes same as ground color.
Hindwings small, ochreous-light brown. Female is as male,
larger (with a wingspan of 27 mm), antennae finely dentate-
serrate.

Orthosia cruda resembles its closest relative, O. sordescens
Hreblay, 1993, but is smaller in size and the male genitalia by
bearing one median diverticulum on the everted vesica
(figured by: Ronkay et al. (2001): fig. 7).

Male genitalia (Figs 17-18): Uncus long, tapering, acute
apically, tegumen wide and low. Vinculum short, V-shaped,
juxta longer than wide, sclerotized, shield-like. Valva
elongate, symmetrical, finely constricted below cucullus.
Sacculus sclerotized, longer than wide. Harpe sclerotized,
clasper strong, sclerotized. Cucullus long, triangular, corona
missing. Aedeagus short, arcuate, carina with two bars,
dorsolateral ones terminated in a small tooth. Vesica long,
tubular, basally with fine teeth, medially curved, median
finger-like diverticulum presents, terminally with a field of
fine spiniform cornuti.

Female genitalia (Fig. 19): Ovipositor long, gonapophyses
long, posterior ones more prolonged and weaker, ostium
bursae longer than wide, sclerotized, ductus bursae tubular,
slightly sclerotized, more than twice as long as ostium.
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Appendix bursae short, conical, corpus bursae ovoid, two Remarks: This species is a new record for the Iranian

signum stripes present. fauna.
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Figures 1-8. Adults and labels. 1. Polymixis mossadeghi sp. n. male, HT, Iran, Khuzestan; 2. Polymixis mossadeghi sp. n. male,
PT, Iran, Khuzestan; 3. P. gracilis male, Iran, Sistan-va-Balouchestan; 4. P. gracilis male, Iran, Sistan-va-Balouchestan, label;
5. P. gracilis, PT, Iran, Hormozgan; 6. P. gracilis, PT, Iran, Hormozgan, labels; 7. P. gracilis, PT, Iran, Hormozgan; 8. P. gracilis,
PT, Iran, Hormozgan, labels (scale bars: 10 mm).



24

A. Shirvani et al.

Type status
veiified .
* K. Buckmaster 1996

Wiltshira Coll.
B.M, 197

9-433,

TR,
bosxse
(.( » A
& ABAD
TR
Y

BMNH(E) 1688992
: : @

10

12

Figures 9-12. Adults and labels. 9. Polymixis scrophulariae male, HT, Iran, Fars; 10. P. scrophulariae male, HT, Iran, Fars, labels;
11. Orthosia cruda male, Iran, Ilam; 12. O. cruda female, Iran, Khuzestan (scale bars: 10 mm).

Genus Anarta Ochsenheimer, 1816
Anarta trifolii (Hufnagel, 1766)

Material examined: 19, Iran, Khuzestan Province, Shelal
village, 32°16'83"N 49°32'05"E, 900 m, 3-V-2019, leg.
Mohammad Ahmadi.

Genus Hecatera Guenée, 1852
Hecatera bicolorata (Hufnagel, 1766)

Material examined: 13, Iran, Ilam Province, Kabir-Kooh,
33°03'56"N 47°18'57"E, 1700m, 10-V-2019, leg. Mohammad
Ahmadi.

Remarks: This species is newly reported from Ilam
Province.

Genus Mythimna Ochsenheimer, 1816
Mythimna ferrago (Fabricius, 1787)

Material examined: 19, Iran, Ilam Province, Manesht and
Ghelarang, 33°34'74"N 46°36'4"E, 2187 m, 9-IX-2018, leg.
Mohammad Ahmadi.

Remarks: This species is newly reported from Ilam
Province.

Genus Dichagyris Lederer, 1857
Dichagyris forficula (Eversmann, 1851)

Material examined: 13, Iran, Ilam Province, Kabir-Kooh,

33°03'56"N 47°18'57"E, 1700 m, 10-V-2019, leg. Mohammad
Ahmadi. 13, 399, Iran, Ilam Province, Kabir-Kooh, 33°02'70"N
47°19'84"E, 1190 m, 24-V-2018, leg. Mohammad Ahmadi.

Remarks: This species is occurring in Ilam Province for the
first time.

Dichagyris truculenta toxistigma (Hampson, 1903)

Material examined: 13, Iran, [lam Province, Manesht and
Ghelarang, 33°34'60"N 46°33'37"E, 1900 m, 10-IX-2018, leg.
Mohammad Ahmadi. 13, Iran, Ilam Province, Manesht and
Ghelarang, 33°34'74"N 46°36'41"E, 2187 m, 9-IX-2018, leg.
Mohammad Ahmadi.

Remarks: This species is occurring in Ilam Province for the
first time.

Dichagyris sincera (de Freina & Hacker, 1985)

Material examined: 333, Iran, Ilam Province, Manesht
and Ghelarang, 33°34'74"N 46°36'41"E, 2187 m, 3-VI1-2018, leg.
Mohammad Ahmadi; 13, Iran, Ilam Province, Kabir-Kooh,
33°03'56"N 47°18'57"E, 1700 m, 12-V-2018, leg. Mohammad
Ahmadi.

Remarks: This species is occurring in Ilam Province for the
first time.

Dichagyris signifera farsistana (Brandt, 1938)

Material examined: 19, Iran, Ilam Province, Manesht and
Ghelarang, 33°34'74"N 46°36'41"E, 2187 m, 20-VII-2018, leg.
Mohammad Ahmadi.

Remarks: The species is newly reported from Ilam
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Province.

Genus Agrotis Ochsenheimer, 1816
Agrotis segetum ([Denis & Schiffermdiller], 1775)

Material examined: 13, 19, Iran, Ilam Province, Kabir-
Kooh, 33°02'70"N 47°19'84"E, 1190 m, 22-VII-2018, leg.
Mohammad Ahmadi; 19, Iran, Ilam Province, Manesht and
Ghelarang, 33°34'60"N 46°33'37"E, 1900 m, 19-VII-2018, leg.
Mohammad Ahmadi.

Remarks: This species is occurring in Ilam Province for the
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first time.

Genus Xestia Hiibner, 1818
Xestia xanthographa ([Denis & Schiffermiiller], 1775)

Material examined: 13, Iran, Khuzestan Province, Shelal
village, 32°16'83"N 49°32'05"E, 900 m, 4-XI-2018, leg.
Mohammad Ahmadi.

Remarks: This species is occurring in Khuzestan Province
for the first time.

1 mm

19

7] mm

Figures 13-19. Genitalia illustrations. 13. AS889m, Polymixis mossadeghi sp. n. male armature; 14. AS889m,
P. mossadeghi sp. n. male aedeagus with everted vesica; 15. AS484m, P. gracilis male armature; 16. AS484m,
P. gracilis male aedeagus with everted vesica; 17. MA38m, Orthosia cruda male armature; 18. MA38m,
O. cruda male aedeagus with everted vesica; 19. MA215f, O. cruda female genitalia.
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i
Khuzestan Province, southwest Iran.
Discussion

The genus Polymixis of the trifine noctuids with more than
seventy known species is a paraphyletic group whose relative
genera and subgenera need a thorough revision employing
morphological or molecular techniques. Individual variation
is large in some taxa, especially in the more widespread ones
(Ronkay et al. 2001, Benedek et al. 2021). These univoltine
species live in xeric biotopes and rocky places and feed on low
herbs and shrubs (Ronkay et al. 2001). In our results, we
presented and described P. mossadeghi as a new species for
science from Iran. Until now, 892 out of 4,812 valid
lepidopteran species of Iran are endemic to this country,
coming to an endemicity rate of 19.7% (Rajaei et al. 2023b).
Most of them have been collected at altitudes between 1,000
and 3,000 m, similar to P. mossadeghi.

The Palearctic subgenus Eremophysa, with its hitherto 13
known species and subspecies, includes mainly autumnal
flying adults (Shirvani 2023). The newly described species, P.
mossadeghi, was also collected in autumn on the hillside of the
Mongasht Mountains of Zagros Range, which is connected to
the Shalu and Mongasht Protected Area. Recently, another
new species, Leptologia malaqai Esfandiari et al., 2022 and new
country record, Asteroscopus syriaca (Warren, 1910), were
collected from this area (Shahreyari-Nejad et al. 2020,
Esfandiari et al. 2022). This region is characterized by a
temperate semi-humid climate with an average annual
temperature of less than 22°C and snow-capped high
mountains. Having been vegetated by diverse plant genera
and species, including oak (Quercus spp.), Pistacia L., Salix L.,
and Acer L., this less explored territory is assumed to contain
a rich biodiversity that needs further in-depth faunistic
explorations.

To emphasize the faunistic importance of the Shalu and
Mongasht area, it is worth mentioning that Orthosa cerasi is
reported by this research as a new provincial record from this
area. This Western Palaearctic species was previously solely
reported from Mazandaran (Rajaei et al. 2023a). With our new
discovery from Khuzestan, it seems that this species occurs in
both Alborz and Zagros Mountain chains in Iran. This vernal

Figures 20-21. Habitat of the new species, Polymixis mossadeghi sp. n., Emamzadeh Abdollah road, Bagh-e Malek,

univoltine species feeds on early-blooming shrubs and trees
(Ronkay et al. 2001). Most Orthosia species inhabit relatively
dry higher montane biotopes (Wiesmair et al. 2020), like
where we collected O. cerasi and O. cruda in southwest Iran.
Apart from O. cerasi, the species X. xanthographa was also new
to the Khuzestan Province fauna.

The presence of Orthosia cruda is confirmed in Iran for the
first time, though Wiesmair et al. (2020) mentioned its
occurrence in the country without giving locality details. This
species inhabits rocky slopes elevated from 900 m to 1700 m.
Adults fly from March to April and come to artificial light.
The larva feeds on the leaves of various trees and shrubs,
including Betula L., Carpinus L., Corylus L., etc. (Ronkay et al.
2001). This species has a Holo-Mediterranean distribution,
including most regions of Europe. Orthosia cruda has
previously been recorded in Maghreb, Turkey, Iraq, and the
Caucasus (Ronkay et al. 2001).

Another seven taxa, namely, H. bicolorata, M. ferrago, D.
forficula, D. truculenta toxistigma, D. sincera, D. signifera
farsistana, and A. segetum, were new records for the fauna of
Ilam Province. H. bicolorata inhabits forest edges and
meadows, and its larvae feed on Asteraceae. A. segetum is a
common plant pest species. M. ferragois found in grassy
habitats and also occurs in forest areas. All three species were
previously recorded from the Zagros Mountains (Rajaei et al.
2023a). We collected another three species belonging to the
highly diverse and species-rich genus Dichagyris, which were
new to the fauna of Ilam Province. Species color variations,
plus structurally only weakly differentiated closely related
species in this genus, make it a difficult taxonomic genus
(Varga et al. 2021) that needs local revisions in Iran.

Potentials for rich biodiversity have been proved for Ilam
Province; for instance, Ahmadi et al. (2021) reported three
species of Agrocholas. 1. Hiibner, 1821, from Ilam Province that
were newly recorded for the fauna of Iran. Ahmadi et al.
(2022), in a study on parts of Noctuidae fauna, also recorded
15 out of 28 collected species as new to Ilam fauna.

On the other hand, according to Rajaei et al. (2023a), only
eight out of 690 Iranian taxa belonging to Noctuini in Iran
have been recorded from Ilam Province. It is obvious that this
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Province shares and includes few noctuid species records
compared to other Iranian Provinces. Therefore, areas like
Ilam Province need more exploration to reveal the true
Noctuidae fauna and other insect species. It is worth noting
that Landry et al. (2023) have estimated that 4,509
Lepidoptera species are waiting to be discovered in Iran.
Hence, sampling efforts should be focused on the localities
and periods that have been explored less. To achieve a higher
species number, collecting samples using a wide spectrum of
sampling methods and tools, including various light and bait
traps, is recommended. Two different vegetation types, the
Zagros Mountains in the east and low deserts in the west,
have made this territory of faunistic and bio-geographical
interest.

Iran is a vast country with a diverse range of animal and
plant species, including 4,812 valid Lepidoptera species, as
Rajaei et al. (2023a) reported. However, due to its large
plateau, varied climates, and limited biodiversity research, it
is believed that the actual number of lepidopterans could be
twice as high. To create accurate checklists and identification
catalogs, the noctuid fauna of Iran must be thoroughly
investigated and explored. This process would involve
collecting exemplars and high-quality materials to create
precise taxonomic texts that can be used for further
biodiversity studies. Additionally, conducting biological
studies alongside faunistic research would help to improve
our understanding of these species' larval stages and host
plants.
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