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Abstract

The subfamily Orthocentrinae comprises a diverse group of ichneumonid parasitoid wasps. The
species of three genera of the Orthocentrus genus-group (Hymenoptera: Ichneumonidae,
Orthocentrinae) was studied in northern Iran: Batakomacrus Kolarov, Plectiscus Gravenhorst and
Stenomacrus Forster. A total of 847 specimens of these genera were collected from Alborz, Tehran,
Qazvin, Gilan and Mazandaran provinces using Malaise traps during 2010-2011. Nine species
including Batakomacrus caudatus (Holmgren, 1858), Plectiscus agilis (Holmgren, 1858), P. minutus
(Holmgren, 1858), Stenomacrus carbonariae Roman, 1939, S. curvicaudatus (Brischke, 1871),
S. deletus (Thomson, 1897), S. exserens (Thomson, 1898), S. merula (Gravenhorst, 1829) and
S minutissimus (Zetterstedt, 1838) are recorded for the first time from Iran. Their phenology,
seasonal abundance, adult emergence period, distribution and altitudinal changes on two northern and
southern slopes of the Alborz Mountains of Iran are provided. Our data showed that the Caspian
Hyrcanian forests at the northern slope of the Alborz Mountains inhabit a more diverse and higher
abundant community of Orthocentrus genus-group than the southern one.
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Introduction

The subfamily Orthocentrinae (Hymenoptera: Ichneumonidag) contains 446 described
species classified into 31 genera, most of which have been described from the Holarctic
region (Yu et al., 2012). Where known, orthocentrines have been found to be larva
koinobiont endoparasitoids of Keroplatidae, Mycetophilidee and Sciaridae (Insecta:
Diptera) (Aubert, 1981; Wahl & Gauld, 1998; Humala et al., 2017) and can thus be found
in damp localities. Towness Orthocentrinae (Townes, 1971) and Orthocentrini sensu
Humala (Humala, 2007) are now known as the Orthocentrus genus-group, which includes
seven genera (Orthocentrus, Batakomacrus, Stenomacrus, Neurateles, Plectiscus,
Picrostigeus and Chilocyrtus) comprising a monophyletic distinctive group within this
subfamily (Wahl & Gauld, 1998; Broad, 2010).

The genus Batakomacrus was described by Kolarov from Bulgaria and has been
reported from Palaearctic and Neotropical regions (Kolarov, 1986; Broad, 2010; Humala,
2010). Batakomacrus is placed in a basal clade within the Orthocentrus genus-group with
a unique and distinct shape of the metasoma (Broad, 2010). Eleven species of Plectiscus
Gravenhorst, 1829 have been described from a wider distributional range in the Nearctic,
Palaearctic and Ethiopian regions (Aubert, 1981; Kolarov, 1986; Jussila, 2007; Yu €t al.,
2012). According to numbers of described species, Stenomacrus Forster is the most diverse
taxon in the Orthocentrus genus-group, with about 73 described species which are mainly
distributed in the Holarctic, with a small number described from the Neotropical region (Yu
et al., 2012). After Aubert's (1981) revision of the western Palaearctic species of the genus,
there have been a few taxonomic changes (Kolarov, 1986; Horstmann, 1992, 2006;
Horstmann & Yu, 1998; Broad, 2010). The vast majority of species of the Orthocentrus
genus-group has been remained undescribed (Veijalainen et al., 2013, 2014; Zwakhals &
Diller, 2015) and the patterns of diversity of the genera are poorly reflected in the numbers
of described species.

The central north of Iran which includes five Iran's provinces (Alborz, Tehran, Qazvin,
Gilan and Mazandaran) provides diverse climatic conditions and water supplies for unique
vegetation, natural biomes as well as agricultural areas. These regions located on the
southern and northern slops of the Alborz Mountains and include very suitable habitats for
Orthocentrinae within Iran. As we know, 18 species of Orthocentrinae have been reported
from Iran among them 11 species collected from northern part (Amirinasab, 2016;
Bakhtiarynasab et al., 2014; Barahoel et al., 2012, 2014; Ghafouri Moghaddam et al.,
2016; Ghahari & Jussila 2010, 2016; ; Hooshyar et al., 2012; Hooshyar & Vafaei-
Shoushtari, 2013; Mohammadi-khoramabadi & Talebi, 2013; Mohammadi-K horamabadi et
al., 2014, 2016; Mohebban et al., 2016; Sarafi et al., 2015)

This paper provides new distribution data for the species of three genera of the

Orthocentrus genus-group (Batakomacrus, Plectiscus and Stenomacrus) which were
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collected using Malaise traps during 2010-2011 in the central north of Iran. With this large
scale sampling, phenology, abundance, habitat preference and altitudinal faunal changes of

these genera on two slopes of the Alborz Mountains are provided.

M aterial and methods

Study sites

The present study was carried out in 16 localities (30 Malaise traps) in Alborz, Tehran,
Gilan, Qazvin and Mazandaran provinces (35°40 N and 37°22 E) in the central north of
Iran during 2010 and 2011 (Fig. 1). The Alborz Mountains separate the tropical Caspian
Sea area (Gilan and Mazandaran provinces) from Alborz, Tehran and Qazvin provinces.
Gilan and Mazandaran provinces, with an area of 14,042 km? and 23,842 km? respectively,
extend along the Caspian Sea and in the northern slopes of the Alborz Mountains. Gilan
and Mazandaran have a humid subtropical climate with heavy annual rainfall of about 1500
mm, moderate temperature, and high relative humidity leading to diverse vegetation. The
relative humidity is about 80%, which decreases with dtitude. The Alborz Mountains
provide many unique types of vegetation at various altitudes in addition to the Caspian
coast flora. The known natural biome of this region is the Caspian Hyrcanian mixed forests
but coastal plains have been almost completely converted to urban sites and rice paddies.
As the elevation increases, the flora gradually differentiates and diversifies from humid
forests below 500 m as.l. to pure oriental Beech or mixed forests at middle atitude (500-
1000 m as.l.). Shrub lands and steppe occur in the upper mountains and the highest
elevations are covered with Alpine tundra and meadows (Marvie Mohajer, 2006; Siadati et
al., 2010). Alborz and Tehran provinces cover an area of 18,909 km? and located in the
southern slopes of the Alborz Mountains with various vegetation and climates. This area
receives an average annual rainfall of about 240 mm that usually starts from October. The
southern part of these provinces has a semi-arid steppe climate and the northern one an
alpine character. The climate in the mountain regions of northern Alborz and Tehranis cold
and semi-humid and at higher elevationsis cold with along winter. These provinces are the
most densely populated regions in Iran with many different valleys and rivers which makes
them very heterogeneous with agricultural production as well as with rich pastures. Qazvin
province, in the north-west of Iran and west of Alborz province, covers an area of 15,821
km2. Similar to Alborz province, the climate of Qazvin province in the northern parts is
cold and snowy in winter and temperate in summer. In the southern parts the climate is

mild with comparatively cold winters and warm summers (IRIMO, 2017).

Collecting specimens
Material for the present study was collected using Malaise traps with 70 % ethanol as
akilling and preservation agent. Sampling was carried out from March to November during
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2010 and 2011 at four localities in Alborz, Gilan and Mazandaran provinces, at three
localities in Qazvin province and at one locality in Tehran province. Two Malaise traps
were placed in each locality. They were placed in different habitats such as forests, pastures
or orchards. The geographical and main floristic characteristics of each locality are
presented in Table 1. Sampling procedures were similar for al localities. The specimens
were extracted from Malaise traps and sorted weekly in 2010 and at biweekly intervalsin
2011. They were then preserved in 70% ethanol or card-mounted and labeled. Images were
taken with an Olympus SZX9 stereomicroscope with a Sony 8.1 digital camera. Image
stacking was done with Combine ZP software (Hadley, 2010) and additiona photo editing
with Adobe Photoshop software (Adobe Photoshop, 2012). The collected specimens were
identified using Aubert (1981), Horstmann (1994), Broad (2010) and Jussila (2007)'s keys
and interpretations. The following measurements and indices were used: forewing length:
length of forewing from the edge of the tegula to the apex of the wing in mm; Lwffl index:
length of first flagellomere divided by apica width in anterior view, O/HT index
(ovipositor-hind tibia index): length of the ovipositor projecting beyond the apex of the
hypopygium divided by the length of the hind tibia; Specimens are deposited in the insect
museum of the Department of Entomology, Tarbait Modares University, Tehran, Iran
(ITMU), and Natural History Museum, London, United Kingdom (BMNH).
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Fig. 1. Iran's provinces (Alborz, Tehran, Qazvin, Gilan and
Mazandaran provinces) where sampling was carried out during 2010
and 2011.
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Results

A total of 847 specimens including 36 female specimens of Batakomacrus sp., 55 (16
males and 39 females) specimens of Plectiscus sp., and 756 (541 males and 216 females)
specimens of Stenomacrus sp. were collected from northern Ira

n during 2010-2011, representing 10 species in the north central Iran. Nine species are

new records for the Iranian fauna.

Table 1- Geographical and floristic characteristics of sampling locations in Alborz, Tehran, Qazvin,

Gilan and Mazandaran provinces during 2010 and 2011.

L ocality Geographical coordinates Altitude (m) Habitat
Shahryar, Tehran province N=35° 40’ 135", E= 50° 56’ 944" 1168 Rosaceous Orchard
Karaj, Alborz province N=35° 46' 336", E= 50° 56 79" 1278 Rosaceous Orchard
Asara, Arangeh, Alborz
. N=35° 55 120", E= 51° 05' 154" 1891 Rosaceous Orchard
province
Asara, Sarziarat, Alborz
. N=35° 55 173", E= 51° 06' 854" 1980 Rosaceous Orchard
province
Asara, Shahrestanak, Alborz Rosaceous Orchard and
. N=35° 57 583", E= 51° 22' 329" 2305
province pasture
Astaneh-e-Ashrafieh, Gilan .
. N=37° 22' 61", E= 49° 57 964" -1 Humid forest
province
Rudsar, Rahimabd, Ziaz,
. ] N=36° 52 574", E= 50° 13 290" 537 Hazelnut
Gilan province
Rudsar, Rahimabad, Orkom, e o Deciduous forests and
) ) N=36° 45 739", E= 50° 18' 198 1201
Gilan province hazelnut
Rudsar, Rahimabad, s acan R
) ) . N=36° 45 959", E=50° 19' 587 1803 Hazelnut and pasture
Ghazichak, Gilan province
Rudbar, Loshan, Gilan .
. N=36° 40' 152", E= 49° 25' 629" 291 Olive orchards
province
Qazvin, Zereshk Road, Qazvin Almond and walnut
. N=36° 21' 717", E= 50° 03' 887" 1541
province orchards
Qazvin, Zereshk, Qazvin
) N=36° 25 398", E= 50° 06' 628" 1926 Rosaceous Orchard
province
Nur, Jourband, Mazandaran )
) N=36° 26' 288", E= 52° 07’ 227" 272 Citrus orchards
province
Nur, Chamestan, Tangevaz, , " . " :
. N=36° 21' 917", E= 52° 06’ 179 692 Deciduous forests
Mazandaran province
Nur, Chamestan, Jangal-e Vaz, . omnn .
o N= 36° 18 857", E=52° 07 800 1353 Deciduous forests
Mazandaran province
Nur, Chamestan, Gaznasara,
N=36° 16' 947", E=52° 10' 975" 2032 pasture

Mazandaran province

Genus Batakomacrus Kolarov, 1986

(Fig. 2)

Diagnosis. Batakomacrus can be identified by the combination of the following features:
lower mandibular tooth present and visible when mandible closed; vein 3rs-m of forewing

present (Fig. 2 B), hind wing with vein cu-a vertical and abscissa of vein 2Cu angulate (Fig.
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2 C); malar space with narrowly impressed sulcus (Fig. 2 A); metasoma elongate, 3" tergite

longer than 2™ (Fig. 2 E), apical tergites blade-like and capable of extension, ovipositor at

rest originating far anterior of metasomal apex, capable of being hinged outwards (Fig. 2

D); male genital parameres not projected beyond apex of metasomal tergites (Kolarov,
1986; Broad, 2010; Humala, 2010).

Fig. 2. Batakomacrus caudatus, female; A.
General habitus, lateral veiw; B. Forewing; C.
Hind wing; D. Metasoma, lateral view (arrow
shows rectangle emargination of third tergite);
E- Metasoma tergites, dorsal view (arrow
shows 18thyridium).

Batakomacrus caudatus (Holmgren, 1858)

(Fig. 2 A-E)

Material examined: Material in IRAN, Gilan province: Rudsar, Rahimabd, Ziaz (N=
36°52' 574" E= 50°13 290", 537 m asl.) 9¢ ¢, 13.111- 05.1V.2010, 7¢ 2, 05-12.1V.2010,
1¢,12-19.1V.2010, 5¢ ¢, 19-26.1V.2010, 19, 03-10.V.2010, 4¢ ¢, 01-7.V1.2010, 1¢, 21-
28V1.2010, 2¢ ¢, 28VI-05.VII.2010, 1l¢, 12-19.VII.2010, 2¢ ¢, 19-26.VII.2010;
Mazandaran province: Nur, Chamestan, Tangevaz (N= 36° 21' 917" E= 52° 06' 179", 692
m asl.) 12, 13-30.1V.2011, 1¢, 11.X- 6.X1.2011, Leg. A. Mohammadi-Khoramabadi.
Material in BMNH: IRAN, Gilan province: Rudsar, Rahimabd, Ziaz (N= 36° 52 574" E=
50° 13 290", 537 mas.l.) 1¢, 19-26.1V.2010, Leg. A. Mohammadi-K horamabadi.
General distribution: Azerbaijan, Bulgaria, Croatia, Finland, Germany, Hungary,
Lithuania, Macedonia, Norway, Poland, Portugal (Madeira), Russia, Sweden, Ukraine, UK
(Kolarov, 1986; Broad, 2010;Humala, 2010) and Iran (new record).

Diagnosis. Batakomacrus caudatus can be identified by the combination of the following
characters: Face black (Fig. 2A); 2™ metasomal tergite shiny with faint coriaceous sculpture,
15thyridiae narrow, 2™ thyridiae faint (Fig. 2E); 3 metasomal tergites onwards with a
conspicuous rectangular posterior emarigination (Fig. 2D); wings venation asin Fig. 2 B,C.
Remarks: Our collection data showed that all the specimens of B. caudatus were collected

only on the northern slopes of the Alborz mountains of Iran at middle altitudes of about
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500-700 m a.s.l.. They inhabited hazel and mixed forests of this region. They were sampled
from late March to late July. If we refer each distinct flight period activity to one generation
it may be concluded that, in the north of Iran, B. caudatus might have three generations in
April, June-July and October-November (Table 2).

Table 2. Adult flight period of the genera Batakomacrus, Plectiscus, and Stenomacrus in

the north of Iran.

Sampling date

B. caudatus
P. agilis
P. minutus
S.affinitor
S.exserens
S.minutissmus
S.curvicaudatus
S.merula
S.carbonariae
S.deletus

13 March-5 April
5-12 April

12-19 April
19-26 April

26 April-3 May
3-10 May

10-17 May
17-24 May
24-31 May

1-7 June

7-14 June

14-21 June
21-28 June

28 June-5 July
5-12 July

12-19 July

19-26 July

26 July-2 August
2-9 August

9-16 August
16-23 August
23-30 August

30 Aug. -6 Sep.
6-13 Sep.

13-20 September
20-27 September
27 Sep.-4
October

4-11 October
11-17 October
17-24 October
24 Oct.-1 Nov.
1-8 November
8-15 November
15-22 November
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Genus Plectiscus Gravenhorst, 1829

(Fig. 3)

Diagnosis. Plectiscus can be distinguished from other genera of Orthocentrus genus group
by the following characters. epicnemial carina absent (Fig. 3 E); propodeum with pleural
carina (Fig. 3 E); ovipositor short and straight (Fig. 3 A); mesoscutum usually uniformly
hairy; metasomal tergite 2 usually strongly coriaceous/aciculate, rarely elongate (Fig. 3 C);
forewing with rather long and vertical vein 2rs-m, usualy with obviously shorter abscissa

of M between it and vein 2m-cu (Fig. 3 B).

Key to the Plectiscus species known from Iran

1- First antennal flagellomere 3.0 x as long as wide (Fig. 3 A); first and second metasomal
tergites strongly striate (Fig. 3 C) ..o e P. agilis
- First antennal flagellomere about 4.3 x as long as its width (Fig. 3 E); only first
metasomal tergite SIHAe ..o P. minutus

Plectiscus agilis (Holmgren, 1858)

(Figs3A-C)

Material examined: Material in IRAN, Gilan province: Rudsar, Rahimabd, Ziaz (N= 36°
52' 574" E= 50° 13 290", 537 m asl.) 1+, 01-07.V1.2010; Mazandaran province: Nur,
Jourband (N= 36° 26 288" E= 52° 06’ 225" , 272 m a.s.l.) 1 ¢, 10-22.V1.2011, 1¢, 28.VII-
16.VI11.2011, 3¢ ¢, 07-26.1X.2011, 22 ¢, 27.1X - 11.X.2011, 4¢ 224, 11.X- 06.X1.2011;
Nur, Chamestan, Tangevaz (N=36° 21' 917" E=52° 6' 179", 692 m a.sl.) 1225 ¢, 28.VII-
16.VI11.2011, 1229 ¢, 16.VIII-06.1X.2011, 8¢ 235 ¢, 07-26.1X.2011, 7¢ 2475 ¢, 27.1X-
11.X.2011, 6¢ ¢, 11.X — 06.X1.2011; Nur, Chamestan, Jangal-e Vaz (N= 36° 18' 857" E=
52° 07' 800" , 1353 m a.s.l.) 32 214, 11-27.VI1.2011, 12, 28.VII- 16.VIII1.2011, Leg. A.
Mohammadi-Khoramabadi. Material in BMNH: IRAN, Mazandaran province: Nur,
Chamestan, Tangevaz (N= 36° 21' 917" E= 52° 6' 179", 692 m asl.) 1¢, 07-26.1X.2011,
Leg. A. Mohammadi-Khoramabadi.

General distribution: Austria, Bulgaria, Finland, France, Germany, Latvia, Lithuania, The
Netherlands, Poland, Russia, Sweden, United Kingdom (Yu et al., 2012) and Iran (new
record).

Diagnosis. Female (Fig. 3 A):Lwffl index= 3, metasomal tergites 1 and 2 distinctly striate
(Fig. 3 C), other metasomal tergites conspicuously laterally compressed (Fig. 3 A, C);
anterior half of mesocutum uniformly setose and posterior part with scattered setae; wing
venation asin Fig. 3 B; fore wing 2.8 times and hind wing 3.2 times longer than maximum
width.

Remarks: Plectiscus agilis was the most abundant species of the genus, comprising 95%
of al Plectiscus collected specimens. Collection data showed that adults of P. agilis
emerged from late spring and mostly summer to early autumn in northern Iran, when
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temperature was at its highest in this region. 24% of specimens were collected in Jourband
a an elevation of about 300 m, 67% in Tangevaz and Ziaz at an elevation of about 700 m
and only 9% at an elevation of about 1400m. It may indicate that P. agilis prefers an
atitude of about 700 m and can be distributed up to 1500 m in the north of Iran. Another
interesting point was that this species is mainly distributed in Mazandaran province in the
eastern extension of the Caspian Hyrcanian forest biome and was the dominant species of
the Orthocentrus genus-group in thisregion (Table 2).

Plectiscus minutus (Holmgren, 1858)

(Fig. 3D-E)

Material examined: IRAN, Gilan province: Rudsar, Rahimabad, Orkom (N= 36°45 739";
E=50°18 198", 1201 mas.l.) 1+, 24-31.V.2010, Leg. A. Mohammadi-K horamabadi.
General distribution: Austria, Belgium, Bulgaria, Czech Republic; Slovakia, Finland,
France, Germany, Hungary, Ireland, Lithuania, The Netherlands, Norway, Poland, Russia,
Sweden, United Kingdom (Yu et al., 2012) and Iran (new record).

Diagnosis. Plectiscus minutus females can be identified by the long and thin first
flagellomere (Lwffl index in our male specimen was 4.3) (Fig. 3 D, E), metasoma with
first tergite finely striate and tergite 2 smooth.

Remarks: Plectiscus minutus were just sampled from the northern slopes of the Alborz

Mountains in Gilan province.

Y

Fig. 3. Plectiscus agilis, female (A-C). A. Genera habitus, lateral veiw; B. Fore and hindwings;
C. Metasoma, dorsal veiw; Plectiscus minutus, male (D-E). D. Genera habitus, lateral view; E.
Head and thorax, lateral view.
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Genus Stenomacrus For ster, 1869

(Figs4-7)

Diagnosis. Stenomacrus can be identified by a combination of the following characters:
mesopleuron with epicnemial carina present laterally (Fig. 6 A); lower mandibular tooth
much smaller than upper one, or inner edge hardly visible in anterior or antero-ventral view
(Fig. 6 D, E); propodeum usually with posterior transverse and median longitudinal caring;

mal e hypopygium with an apical row of setae.

Key to Stenomacrus species known from Iran

1- Forewing with vein 3rs-m present (Fig. 5B, C) ... 2
- Forewing with vein 3rs-m absent (Figs. 4 C, 6 B, 7 A) ..o 3
2- Forewing with vein Rs vein originating before the middle of a narrow stigma; areolet
rather pentagonal (Fig. 5 B); leg Il dark; Lwffl index of female about 1.2 and of male
ADOUL 2.0] ..o e S. curvicaudatus
- Forewing with vein Rs originating near the middle of a broad stigma; areolet quadrate and
large (Fig. 5 C); Lwffl index of female = 2.0; propodeum with dorsal longitudinal carina;
metasoma with first tergite coriaceous, dorsal carina absent and 2.0 x as long as apically
wide; second tergite SMOOLh .........cccceiiiiiieie s S. deletes
3- Lwfflindex of female less than 2.0; forewing with vein Rs originating in anterior 1/3 of
pterostigma (Fig. 7 A); propodeum with dorsal longitudinal carina; metasoma with first
tergite longer than wide about 2.0 x as long as wide; forewing with abscissa of vein cu
originating before the middle of 2cu (Fig. 7 A) ... i S. merula
- Lwffl index of female more than 2.0; forewing with vein Rs originating in the middle of
pterostigma (Figs. 4 C, 6B, 7 C) vt st s s 4
4- Propodeum smooth without dorsal longitudinal carina, first metasomal tergite smooth,
shiny, without dorsal longitudinal carina (Fig. 7 E), Lwff1=3.0 .............. S minutissimus

- Propodeum with dorsal longitudinal carinapresent ...........ccoeviieene i e 5
5- Propodeum and first tergite of metasoma strongly coriaceous (Fig. 6 C); first tergite of
metasoma with dorsal longitudina caring; second tergite transverse and coriaceous,
OVipOSItor UPCUrVed (Fig. B A) ..t e e e e e e S. exserens
- First tergite of metasoma smooth or finely sculptured ..o 6
6- Lwffl index of female about 2.0 and of male about 2.5; wing veins dark black (Fig. 4 A,
C); male with lower face, gena and frontal orbits white-yellow; body length about 4.0 mm
.......................................................................................................................... S. carbonariae

- Lwffl index about 3.0, body length about 2.0 mm ........ccccoeveniiniiiineneneen, S. affinitor
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Stenomacrus affinitor Aubert, 1981

Material examined: IRAN: Gilan province: Rudsar, Rahimabad, Orkom (N= 36° 45" 739"
E= 50° 18 198", 1201-1225 m asl.) 22 ¢, 07-14.V1.2010, Leg. A. Mohammadi-
Khoramabadi.

General distribution: Bulgaria, France, Germany, Greece, Madeira, Turkey (Yu et al.,
2012) and Iran, Kerman (Bakhtiarynasab et al., 2014).

Diagnosis. Stenomacrus affinitor is a small species, about 2.5 mm, with a long first
flagellomere (Lwffl index about 3), forewing with Rs vein originating from the middle of
pterostigma, propodeum with dorsal longitudinal carina present and first tergite with dorsal
longitudinal carinaand shiny.

Remarks: Stenomacrus affinitor was sampled only on the northern slopes of the Alborz
Mountains, Gilan province at an elevation of 1200 m, with deciduous forest and hazel

plantations and moderate climate.

Stenomacrus carbonariae (Roman, 1939)

(Fig. 4A-C)

Material examined: IRAN: Gilan province: Rudsar, Rahimabd, Ziaz (N= 36° 52 574" E=
50° 13 290", 537 m) 1¢ 1¢, 13.111.2010-05.1V.2010, 22 ¢, 24- 31.V.2010, Rudsar,
Rahimabad, Orkom (N= 36° 45 739" E= 50° 18" 198", 1201-1225 m asl.) 19,
13.111.2010-05.1V.2010, 3¢ ¢ 11¢ ¢, 26.1V.2010- 03.V.2010, 2¢ ¢, 03-10.V.2010, 1+, O7-
14.V1.2010, Rudsar, Rahimabad, Ghazichak (N= 36° 45' 959" E= 50° 19’ 587", 1787-1803
m asl) 72¢ 104 ¢, 26.IV.2010-03.V.2010, 62 ¢ 124 ¢, 03-10.V.2010, 24 ¢, 10-
17.V.2010, 3¢, 17-24V.2010, 1¢, 24-31.V.2010, 1+, 01-07.VI.2010, 1<, O7-
14.V1.2010, 1¢, 01 -08.X1.2010, Leg. A. Mohammadi-K horamabadi.

General distribution: Bulgaria, France, United Kingdom (Yu et al., 2012) and Iran (new
record).

Diagnosis. Stenomacrus carbonariae is a large species with 4.0 mm body length (Fig. 4
A); first flagellomere about 2.0 x as long as wide in the female and a bit longer in the male
(Fig. 4 B); forewing veins dark black, vein Rs originating from the middle of the wide
pterostigma and r-rs straight (Fig. 4 C); propodeum with dorsal longitudinal carinae;
metasoma polished, first tergite with dorsal longitudinal carina and about 1.5 x as long as
wide; tergites 2 and 3 near as long as wide. Males are similar to females but with a white
face (Fig. 4 B).

Remarks: All the specimens of S. carbonariae were captured only from the northern slope
of the Alborz Mountains, Gilan province. Collecting site data showed that 67% of all
collected specimens were from Ghazichak at an atitude of 1800 m, followed by Orkom
27% and Ziaz 6%. The flight period was mainly from late March to June. The most
abundant period of adult emergence for S. carbonariae was late April to May.
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Fig. 4. Senomacrus carbonariae; A. General habitus, lateral view,
female; B. Head, frontal view, male; C. Fore and hind wing
venation, female.

Stenomacrus curvicaudatus (Brischke, 1871)

(Fig. 5A-B)

Material examined: IRAN: Gilan province: Rudsar, Rahimabd, Ziaz (N= 36°52 574" E=
50° 13 290", 537 m a.s.l) 1284 ¢, 24-31.V.2010, Rudsar, Rahimabad, Ghazichak (N= 36°
45' 959" E= 50° 19' 587", 1787-1803 m asl.) 2+ ¢, 12-19.1V.2010, 2¢ ¢ 235 4, 10-
17.V.2010, 42 ¢ 269, 17-24V.2010, 82 ¢ 58¢ ¢, 24-31.V.2010, 3¢ 3744, 01-
07.V1.2010; Mazandaran province: Nur, Chamestan, Gaznasara (N= 36° 16" 968" E= 52°
10" 927") 2+ ¢, 01-10.V.2011; Alborz province: Kargj, Asara, Shahrestanak (N= 35° 58
271" E= 51° 21' 430", 2235 m asl.) 1% 15¢ ¢, 19-26.1V.2010, 45 <, 26.1V.2010-
03.V.2010, 1¢ 29 ¢, 03-10.V.2010, 4 ¢, 10-17.V.2010, 2¢ ¢ 49< 7, 24-31.V.2010, 22 ¢
30s ¢, 01-07.V1.2010, 8¢ ¢, 07-14.V1.2010, 25 &, 16-23.VI11.2010, 1+, 04-11.X.2010,
Leg. A. Mohammadi-Khoramabadi.

General distribution: Bulgaria, Finland, France, Germany, Lithuania, Norway, Sweden,
United Kingdom (Yu et al., 2012) and Iran (new record).

Diagnosis. Stenomacrus curvicaudatus is characterized by the closed, pentagonal areolet of
the forewing (vein 3rss-m present) (Fig. 5 B) and first antennal flagellomere a little longer
than wide (Fig. 5 A).

Remarks: Stenomacrus curvicaudatus was the dominant species of the genus on the
southern slopes of the Alborz Mountains and interestingly occurred only at an elevation of
2235 min Shahrestanak, Alborz province, with a cool and alpine climate. It was the second

most abundant species in Gilan province with 27% of al collected specimens. Although
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S. curvicaudatus specimens were captured on the northern slopes of the Alborz Mountains
from an elevation of 537 m in Ziaz, 94% of al collected specimens were from an altitude
of 1800 m in Ghazichak. It may indicate that S. curvicaudatus prefers high atitudes with
cool climate.

Stenomacrus deletus (Thomson, 1897)

(Fig.5C)

Material examined: IRAN: Qazvin province: Qazvin, Zereshk (N= 36° 25 398" E= 50°
06' 628", 1926m as.l) 1¢, 11-25V.2011, 1+, 28.VII.2011-16.VIII.2011, Leg. A.
M ohammadi-K horamabadi.

General distribution: Bulgaria, Finland, France, Isragl, Lithuania, The Netherlands,
Poland, Sweden, United Kingdom (Y u et al., 2012) and Iran (new record).

Diagnosis. Stenomacrus deletus has a closed areolet like S. curvicaudatus, but in this
species vein Rs originates from near the middle of a wide pterostigma and the areolet is
large and quadrate (Fig. 5 C); Lwffl index is about 2; first tergite of metasoma coriaceous,
without dorsal longitudinal carinae and 2x as long as wide, second tergite smooth and
longer than wide.

Remarks: Stenomacrus deletus was captured only on the southern slopes of the Alborz

Mountains at high elevations with cold climate.

Fig. 5. Senomacrus curvicaudatus, female (A-B); A. General habitus, lateral view;
B. Forewing; C. Senomacrus deletes, forewing, female.

Stenomacrus exserens (Thomson, 1898)

(Fig. 6 A-E)

Material examined: IRAN: Gilan province: Astaneh-e-Ashrafieh (N= 37° 22 61" E= 49°
57' 964", 2 m asl) 1¢, 03-10.V.2010, Rudsar, Rahimabd, Ziaz (N= 36° 52' 574" E= 50°
13' 290", 537 m) 1¢, 13.Ill- 05.1V.2010, 12, 03-10.V.2010, 22 ¢3¢ ¢, 24-31.V.2010,
Rudsar, Rahimabad, Orkom (N= 36° 45’ 739" E= 50° 18 198", 1201-1225 m as.l.) 1¢, 05
12.1V.2010, 1¢, 24-31.V.2010, Rudsar, Rahimabad, Ghazichak (N= 36° 45 959" E= 50°
19' 587", 1787-1803 m as.l.) 3¢ ¢, 12-19.1V.2010, 1¢, 26.1V.2010-03.V.2010, 35¢ ¢ 17,
10-17.V.2010, 28¢% 225 ¢, 17-24.V.2010, 16¢% $9¢ ¢, 24-31.V.2010, 16¢ 250+ ¢, 0O1-
07.V1.2010, 5¢ ¢29¢ ¢, 07-14.V1.2010, 2¢ ¢ 15, 14-21.V1.2010, 2¢ 21, 05-12.V11.2010,
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14, 12-19.VI1.2010; Tehran province: Shahryar (N= 35° 40', E= 50° 56', 1168 ma.s.l.) 1¢,
19-26.1V.2010, 192, 10-17.V.2010, 1, 01-07.V1.2010, 1¢, 07-14.VI1.2010; Alborz
province: Kargj (N=35° 46', E= 50° 56', 1278 m asl.) 1¢, 03-10.V.2010, 3¢ ¢, 10-
17.V.2010, Karaj, Asara, Arangeh (N= 35° 55 120" E= 51° 5 154", 1891 masl.) 12, 07-
14.V1.2010, 1+, 28.V1.2010-05.V11.2010, Karaj, Asara, Shahrestanak (N= 35° 58 271" E=
51° 21" 430", 2235 m) 1l¢, 21-28.VI.2010; Mazandaran province: Nur, Chamestan,
Tangevaz (N= 36° 21' 917" E= 52° 06’ 179", 692 m a.s.l.) 1¢,11-25.V.2011, 1¢, 26.V.-
09.V1.2011, Leg. A. Mohammadi-Khoramabadi.

General distribution: Bulgaria, former Czech Republic: Slovakia, Denmark, Finland,
France, Greece, Lithuania, Norway, Poland, Romania, Sweden, United Kingdom (Yu et al.,
2012) and Iran (new record).

Diagnosis. Stenomacrus exserens has strongly coriaceous propodeum and first metasomal
tergite (Fig. 6C), thick antenna with Lwffl index = 2 and vein Rs of the forewing
originating before the middle of the narrow pterostigma (Fig. 6 B) (Aubert, 1981). Female
has a face with a wide yellow central patch (Fig. 6 E) but male's face is completely black
(Fig. 6 D).

Remarks: Stenomacrus exserens was the dominant species of the genus in the northern
slope of the Alborz Mountain, comprising 35% of all collected specimens in Gilan
province, but was the least abundant species on southern slopes with just 7% of collected
specimens in Tehran and Alborz provinces. Collection data showed that S. exserens
occurred in all sampled altitudes and habitats but the most preferred site was Ghazichak at
an altitude of 1800 m with cooler climate and lower humidity, mainly covered by shrub and
steppe. All specimens were collected between April and July as follows: April 3%, May
47%, June 48% and July 2%, that indicated May and June was the most abundant period of

adult emergence in the north of Iran.

Fig. 6. SXenomacrus exserens (Thomson), female (A-C, E); A. General
habitus, lateral view; B. Forewing; C. Propodeum and metasoma, dorsal
veiw; D. Head, frontal view, male; E. Head, frontal view, female.
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Stenomacrus merula (Gravenhorst, 1829)

(Fig. 7A)

Material examined: IRAN: Gilan province: Rudsar, Rahimabd, Ziaz (N= 36° 52 574" E=
50° 13 290", 537 m) 3¢ ¢, 05-12.1V.2010, 1¢ 1, 19-26.1V.2010, 12, 03-10.V.2010,
Rudsar, Rahimabd, Orkom (N= 36° 45 739" E= 50° 18 198", 1201-1225 m as.l.) 22 ¢
1+, 01-07.V1.2010, 12, 07-14.V1.2010, Rudsar, Rahimabad, Ghazichak (N= 36° 45 959"
E= 50° 19 587", 1787-1803 m as.l.) 45 ¢, 05-12.1V.2010, 3¢ ¢ 825 ¢, 12-19.1V.2010,
8¢9 ¢ 804, 19-26.1V.2010, 62 ¢ 175 ¢, 26.1V.2010-03.V.2010, 2¢ ¢, 10-17.V.2010, 12,
17-24V.2010, 1¢ 1<, 01-07.V1.2010, 1¢ 1¢, 07-14.V1.2010; Alborz province: Karaj,
Asara, Arangeh (N= 35° 55 120" E= 51° 5 154", 1891 m asl.) 2¢ ¢, 07-14.V1.2010,
29 ¢, 14-21.V1.2010, 72 ¢ 24 ¢, 28.VI1.2010-05.VI1.2010, 2+ &, 02-09.V111.2010, Kargj,
Asara, Shahrestanak (N= 35° 58' 271" E= 51° 21' 430", 2235 m asl.) 1¢, 10-17.V.2010,
, 24-31V.2010, 1¢, 28.\VI.2010-05.VI1.2010, 1¢, 12-19.VII.2010, Leg. A.
M ohammadi-K horamabadi.

General distribution: Austria, Belarus, Belgium, Bulgaria, Canada, Denmark, Finland,

28 &

France, Germany, Greece, Lithuania, Netherlands, Norway, Poland, Russia, Spain, Sweden,
U.S.A., United Kingdom (Yu et al., 2012) and Iran (new record).

Diagnosis. Stenomacrus merula can be distinguished by the combination of the following
features: first flagellomere barely longer than wide, forewing vein Rs originating from
before the middle of a narrow pterostigma (Fig. 7 A), and the propodeum with the dorsal
longitudinal carinae.

Remarks: Stenomacrus merula was the third most abundant species in the north of Iran
with 20% of al collected specimens. Similar to S. curvicaudatus, S. merula was sampled
from 537 min Ziaz, Gilan province upwards, but the main collecting site was Ghazichak, at
an altitude of 1800m. In Alborz province, 75% of the specimens of S. merula were sampled
from Arangeh, at 1891 m. It may show that the preferred dtitudina distribution of
S. merula is about 1800-1900m on both slopes of the Alborz Mountains in the north of Iran.
April was the most abundant period of adult emergence of S. merula, accounting for 81%
of all specimens. It was followed by May 4%, June 13% and July 2%.

Stenomacrus minutissimus (Zetterstedt, 1838)

(Fig. 7 B-E)

Material examined: Gilan province: Rudsar, Rahimabd, Ziaz (N= 36° 52' 574" E= 50° 13
290", 537 m) 2¢ ¢, 24-31.V.2010; Alborz province: Kargj, Asara, Arangeh (N= 35° 55
120" E= 51° 5 154", 1891 m asl.) 1¢, 28.VI-08.VII.2010, Leg. A. Mohammadi-
Khoramabadi.

General distribution: Bulgaria, France, Norway (Yu et al., 2012) and Iran (new record).
Diagnosis. Stenomacrus minutissimus can be identified by a slender first flagellomere,
Lwffl index= 3 (Fig. 7 B, D); forewing without vein 3rssm, vein Rs originating from
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before the middle of pterostigma (Fig. 7 C); propodeum smooth, shiny without dorsa
longitudinal caring; first metasomal tergite shiny, without dorsal carinae and 1.5 x as long
as wide, second tergite a bit wider than long and basally finely coriaceous (Fig. 7 E). The
collected specimens have 20 flagellomeres, a white face with black body (Fig. 7 D). First
metasomal tergite in our specimens was shiny without coriaceous sculpture which may
differ with Aubert's (1981) description of the species.

Remarks: Stenomacrus minutissimus was sampled on both slopes of the Alborz Mountains

in low numbers.

Fig. 7. A. Senomacrus merula
(Gravenhorst), female, Forewing; S
minutissimus (Zetterstedt), male (B-E);
B. General habitus, dorsal view; C.
Forewing; D. Head, frontal view; E.
M esosoma and metasoma, dorsal view.

Discussion

This study showed that a rich fauna of three genera of the Orthocentrus genus-group
inhabit in the Alborz Mountains of Iran. Eight species, Batakomacrus caudatus, Plectiscus
agilis, P. minutus, Stenomacrus affinitor, and S. carbonaria were found only on the
northern slopes of the Alborz Mountains. Four species, namely S. curvicaudatus,
S. exserens, S. minnutissimus and S. merula, were sampled from both slopes. Stenomacrusc
urvicaudatus Was the most abundant and common species in the north of Iran, followed by
S. exserens, S. merula, S. carbonaria, P. agilis and B. caudatus. An atitude of 1800 m on
the southern slopes of the Alborz Mountains and 2300 m on the northern slopes were the
most abundant sampling sites. The most diverse site was Ziaz with eight species at an
atitude of about 500m, followed by Orkom with seven, Ghazichak with 5, Shahrestanak
and Astaneh-e-Ashrafieh with 4, Arangeh, Tangevaz and Zereshk road with two and finally
Kargj, Shahryar and Jourband with one species.
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Collection data showed that each genus has a somewhat distinct spatial and temporal
occurrence in the north of Iran. Batakomacrus caudatus are distributed mainly in Gilan
province which provides more humidity, precipitation and maybe more suitable vegetation
compared to other parts of northern Iran. Plectiscus Spp. occurs in Mazandaran province in
high numbers, represented by 3 species. They may prefer the eastern extension of northern
slope of the Alborz Mountains with lesser humidity. This region and province is located in
the eastern extension of the Caspian Hyrcanian forests biome and future sampling in
neighboring areas may reveal more species. Adults of Plectiscus emerge and fly in late
spring and summer while Stenomacrus spp. had an adult emergence period during spring.
Stenomacrus spp. showed higher diversity and numbers on the southern slopes of the
Alborz Mountain in Gilan province which seemingly provides more suitable conditions for
this group.

The study also provides a good collection of this group in Iran as well as details on spatial
and temporal distribution of each species in two slopes of the Alborz Mountains, northern
Iran (Table 2).
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