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Systematical Studies on Megabombus (Apidae: Hymenoptera)
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Abstract: Some species from the genus Megabombus in Central Anatolia were considered, Eight species were determined from the
subgenera Thoracobombus, Rhodobombus and Megabombus (s. str.) by both classical and morphometrical systematics. Synanymies,
Turkish and general distributions and detailed drawings of the dorsal view of the male genitalia were given. As a result of the
phenograms obtained from 39 different morphological characters examined statistically, the subgenus Megabombus was shown to
be a natural group.
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ic Anadolu Bolgesi Megabombus (Apidae: Hymenoptera) Tirleri
Uzerinde Sistematik Arastirmalar

Ozet: Bu galismada I¢ Anadolu Bolgesinde bulunan bazi Megabombus tirleri ele: alinmistir. Thoracobombus, Rhodobonibus antd
Megabombus (s, str.) altcinslerine ait sekiz tiir hem klasik hem de morfometrik sistematik yontemleri kullanilarak incelenmistir. Bu
turlere ait sinonimler. Tirkiye ve Diinya'daki yayilislan ile erkek genital organ yapisinin darsal yonden gizimleri sunulmustur. 39 mor-
folgjik karakterin istatistiksel olarak incelenmesi sonucu elde edilen fenogramlar. Megabombus altcinsinin dogal bir arup ozelliginde

oldugunu, gostermistir.

Anahtar SozcOkler: Hymenoptera, Apidae, Megabombus, sistematik. morfametri, ferietik.

Introduction

Bumblebees are commonly pleasing, large, fluffy-
haired pollinating insects with a characteristic flight
(Pawlikowski, 1999). Because of their unique role in
human culture, mythology, agriculture, economy and
general ecology there have been many studies on their
systematics, taxonomy and biology (Engel, 2001).
Nevertheless, there is still no agreement on their
systematics among taxonomists. In particular, the
position and taxonomic importance of the subgenera
remain of great interest (Aytekin and Cagatay, 2002).
Although morphological studies have made some
progress in this subject, new techniques and approaches
have been commonly used over the last 30 years. These
started morphometrically with Medler (1962) and,
according to Ito (1985a), biochemically with Stephen and
Cheldelin. The lack of sufficient morphological key
characters, and the determination of very important

variations in morphological discrimination criteria are the
basic reasons for these efforts.

When combined with traditional taxonomy, classical
morphometry appears to give better indications of the
naturality of the subgenera in Megabombus (s. lata). In
this paper our aim was to show these relationships with
the morphology, color variation of the body hairs and the
male genitalia of the species in alternative perspectives.

Materials and Methods

Specimens from the subgenera Megabombus (s. str.)
Dalla Tarre, 1880, Thoracobombus Dalla Torre, 1880
and Rhodobombus Dalla Torre, 1880 of the genus
Megabombus (s. lato) were analyzed by classical
morphometry as well as by traditional methods. Three
hundred and twenty-two specimens from eight different
species of the genus Megabombus were collected from

This study was part of the requirements for a PhD degree submitted to Hacettepe University on 22-03-2002
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Central Anatolia in Turkey between 1996 and 2000,
including Ankara, Aksaray, Cankiri, Eskisehir, Karaman,
Kayseri, Kirikkale, Kirsehir, Konya. Nevsehir, Nigde, Sivas
and Yozgat provinces, a total area of 178,080 km®. The
specimens were all caught on plants while they were
searching for nectar or pollen. The bumblebees were put
in small labeled boxes and kept in an maobile ice box in
order to bring them to the laboratory alive. They were
kept alive in the Hacettepe University Bumblebee Rearing
Room until dissection; therefore all the specimens studied
were fresh. The nomenclature preferred here follows
that used by Rasmont (1983) and Pawlikowski (1999).

Classical Analysis

Specimens were labeled and pinned after extracting
the male genitalia. The male genitalia were then
preserved in glycerine. For the study of the genitalia the
technique and terminology follow those proposed by
Prys-Jones and Corbet (1987) and Ozbek (1983).
Although they were found and examined in the study
area, because they were given by the same authors before
(Aytekin and Cagatay, 1999), the genitalia and general
morphology of two species Megabombus argillaceus and
M. zonatus were not illustrated and described here again.
The females of M. humilis and M. armeniacus and males
of M. mesomelas were not included in the same way. For
the other species the morphology, color variation and the
male genitalia were examined.

Morphometric Analysis

All specimens were examined for the presence of
known ecto- and endo-parasites to prevent the
morphometric data from possible traumatic variation
(Mayr and Ashlock, 1991). The body parts were then
removed from each specimen with pliers and mounted in
Entellan on numbered slides. Of the paired organs the one
on the right was measured (Pekkarinen, 1979). By using
an Olympus monitored stereoscopic zoom dissection
microscope a total of 39 characters were measured
directly on the screen. Twenty of these were chosen
following previous studies (Medler, 1962; Plowright and
Stephen, 1973; Pekkarinen, 1979; Ito, 1987; Danforth,
1989) while 19 were defined by the authors. In the
morphometrical analysis the following variables were
used: 13 sets of length data from the wings (front wing:
whole wing length and width; length of the marginal cell,
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radial sector, opposite corners of second cubital cell, the
corners of first and second submarginal cells, second
submarginal cell, and first submarginal cell; hind wing:
whole wing length and width; length of medio + cubitus,
radial sector, and cubitus-anal vein); 10 geometric angles
formed by the veins (front wing: second cubital cell
angles, angle of the corner below the second cubital cell,
angle of the corner between the third and second
submarginal cells, angle of the corner between the second
submarginal cell and the first medial cell, angle of the
corner between the second submarginal cell with both the
first medial and first submarginal cells; hind wing: angle
of the corner between the medial and radial sectors, angle
of the corner between the anal and cubito-anal veins);
eight sets of length data from the legs (front leg: length
of the tibia and basitarsus; mid-leg: length of the tibia and
basitarsus; hind leg: length and width of the tibia and
basitarsus); the length of the prementum, glossa,
mandible, labrum and head; the width of the head; the
length of the malar area; and the compound eye. As the
glossa is stretchable (Pekkarinen, 1979), it was first
removed before being folded (Harder, 1982). In the
statistical analysis of the morphometric data, phenograms
of the samples were constructed using the Mahalanobis
distances among centroids of groups in a discriminant
function by UPGMA in NTSYS-pc 1.80 (Rohlf, 1992).

Abbreviations Used in the Figures

erd cardo

len lacinia

sgt sagitta

spt spatha

sgm  squama

stp stipes
Results

Traditional taxonomy
Subgenus Megabombus (s. str.) Dalla Torre, 1880
Syn. Hortobombus Vogt, 1911

Megabombus
(Scopoli.1763)

Syn. Bembus sichelii (Radoszkowski), 1859

Material examined: 9-VII-1996, Beynam (Ankara),
299, 399, 544 (1100 m); 25-VI-1997, Destidin (Konya),

(Megabombus) argillaceus



566 (1310 m); 25-VI-1997. Kazimkarabekir (Karaman),
19, 299, 546 (1000 m); 24-VII-1997, Mahmatlar
(Kayseri), 19, 399, 3dd (1110 m); 24-VII-1997,
Hacibektas (Nevsehir), 5dd (1290 m). 25-VII-1997,
Kesikkdprii (Kirsehir), 299, 299, 14 (600 m); 20-VIII-
1997, Karakaya (Eskisehir), 399, 3dd (980 m); 15-VIl-
1998, Celtek (Sivas), 19, 599, 9dd (1600 m); 6-VII-
1999, Bor (Nigde), 12, 692, 9dd (900 m); 8-VII-1999,
Tepesidelik (Aksaray). 3dd (1200 m); 14-VII-1999,
Eldivan (Cankir), 19, 299, 5d6 (1200 m); 4-VIII-2000.
Akbenli (Yozgat), 19, 366 (1200 m): 11-1X-2000,
Beytepe (Ankara), 2dd (900 m).

General Distribution: USSR (Skorikow, 1928);
Bulgaria (Atanassov, 1975): France, ltaly, Austria.
Hungary, Soviet Union, Iran. Spain. Caucasia (Rasmont,
1983); ltaly (Williams, 1985); Poland (Pawlikowski,
1996).

Distribution in Turkey: Emirdag, Sultan Dag (Konya),
Baba Dagi (Zonguldak), Uludag (Bursa) (Reinig, 1967):
Karabiilk, Kastamonu, Cankiri (Reinig, 1968); Van,
Hattusas (Yozgat) (Reinig. 1971); Kayseri, Ayazma
(Canakkale), Mazikiran, Urglp, Cayirbasi (Reinig, 1973);
Tavas, Kazikli, Isparta. Aglasun (Burdur), Cevizli
(Antalya), Beysehir, Ulukisla (Nigde) (Reinig, 1974):
Erzurum (Ozbek, 1983); Ankara (Aytekin and Cadgatay,
1999); Adana, Adiyaman, Afyon, Agri, Aksaray. Ankara,
Antalya. Ardahan, Artvin, Bayburt, Bingdl, Bitlis, Bolu,
Burdur, Bursa, Cankiri, Corum, Denizli, Elazi§, Erzincan,
Erzurum, Eskisehir, Gumishane, Hakkari, Hatay, Igdir.
Isparta, [stanbul, Kahramanmaras. Karaman, Kars,
Kayseri, Kirikkale, Kirsehir, Konya, Malatya, Mus,
Nevsehir, Nigde, Rize, Samsun, Sivas, Tokat, Trabzon.
Tunceli, Van. Yozgat (Ozbek, 2002).

Megabombus (Megabombus) hortorum (L.. 1761)
Syn. Apis paludosa Miller, 1776
Female

Body of the queen 18-21 mm. worker 8-14 mm:;
head long, queen 4.76 + 0.77 mm (Art. Avr. = 5SD).
worker 3.71 + 0.38 mm; head with black hairs; basal of
the labrum with large spots, labral hollow deep and
narrow; the clypeal line reaches 1/3 of the clypeus.
surface little but dense punctuated; malar area long,
queen 0.73 = 0.12 mm, worker 0.67 + 0.11 mm: collar
and soutellum with yellow hairs, interalar band with black
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ones; first tergal hairs (T,) yellow. T, with yellow ones at
latero-proximal and black distally, T; with black, T;-Tg
with white hairs.

Male

11-16 mm; head long, 3.91 + 0.25 mm; the length
of the first antennal flagellum (F,) and F, are nearly the
same, both longer than Fs; malar area very long, 1.12 +
0.15 mm; head generally with black hairs. yellow and
black ones mixed at vertex; collar and scutellum with
yellow hairs, interalar band with black ones; T, with
yellow hairs. T, with yellow at latero-proximal and black
distally, T, with black, T,-T. with white, T; with black
hairs medially and with white or light yellow ones
laterally, T, with black hairs.

Genitalia: Lacinia long. high-boot shaped: squama
earlap-shaped, rnedio-proximal area curved upwards U-
shaped through the sagitta, this portion is longer as in M.
portchinsky and apically spherical; spatha short; lateral
surface of sagitta smooth and without any projecting
part, distal part slightly curved out through squama
(Figure 1).

Material examined: 5-VI-1996, Cerkes (Cankirt), 299,
509, 7dd (900 m): 9-VIII-1998, Kizilcahamam (Ankara),
290, 290, 3dd (1900 m); 4-VIII-1999, Bozkir (Konya),
209, 399 (1000 my); 15-1X-2000, Ortabeli (Cankir), 299,
299, 16 (1300 m).

General Distribution: USSR (Skorikow, 1928); Finland
(Hanninen, 1962); England, Scotland, Wales (Alford,
1975); Bulgaria (Atanassov. 1975); Poland (Anasiewicz
and Warakomska, 1977): Finland (Pekkarinen and Teras,
1977); Denmark, Norway, Sweden, Finland, Soviet Union
(Pekkarinen, 1979); Belgium, France, Ireland, Turkey.
Caucasia, Iran, Corsica, Spain, Portugal, Poland,
Germany, Holland, Switzerland. Czech Rep.. Slovakia,
Austria. Hungary, Romania, Greece, Yugoslavia
(Rasmont, 1983); Yugoslavia (Stevanovic and Demajo,
1985); England (Williarns, 1985); Holland (Blom, 1989);
Ireland, England, Wales, Scotland. Shetland Islands.
Norway, Denmark, Sweden, Finland, Russia (Pekkarinen
and Teras, 1993); Corsica (Rasmont and Adamski,
1995): Germany (Colln and Schliter,1996); Poland
(Pawlikowski, 1999).

Distribution in Turkey: Uludag (Bursa) (Reinig,
1967): Bolu, Dorukhan, Semen Dagi. Isfendiyar Dagl.
llgaz. Dadi (Kastamonu), (Reinig, 1968); Canik Daglart,
Rize, Trabzon (Reinig, 1971): Kobakli, Ardicbasi
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(Canakkale), Ardahan, Cayirbasi, Yalmzcam Daglar
(Ardahan) (Reinig. 1973); Ardahan, Erzurum (Ozbek,
1983); Agri, Ardahan, Artvin, Bayburt, Bilecik, Bolu,
Bursa, Cankirl, Erzincan, Erzurum, Giresun, Glmughane,
Kars, Kastamonu, Ordu, Rize, Samsun, Sinop, Trabzon
(Ozbek, 2002).

Megabombus (Megabombus) portchinsky Rad..
1883

Female

Body of the queen 18-24 mm, worker S-16 mm;
head long, queen 4.83 + 0.61 mm, worker 3.77 + 0.33
mm; head with black hairs; basal of the labrum with large
spots, labral hollow deep and narrow; the clypeal line
reaches 1/3 of the clypeus, surface little but dense
punctuated; malar area very long, queen 1.34 + 0.28
mm, worker 0.72 + 0.22 mm; collar and scutellum with
yellow hairs, interalar band with black ones; T, with
yellow hairs, T, with yellow ones at latero-proximal and
with black hairs distally, T4 with black hairs, T,-Ts with
dirty-white or very light yellow hairs.

Male

12-17 mm; head long, 3.71 + 0.25 mm; the length
of F, and F, are nearly the same, both longer than Fs;

Figure 1. Megabombus hortorum male genitalia (darsal view).
g ] C
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malar area very long. 1.18 = 0.11 mm; head generally
with black hairs, yellow and black ones mixed at vertex;
collar and scutellum with yellow hairs, interalar band with
black ones; T, with yellow hairs, T, with yellow at latero-
proximal and black hairs distally, T+ with black hairs, T,
Te with white hairs, T, and T, with black hairs.

Genitalia: Lacinia long, high-boot-shaped; sguama
earlap-shaped, medio-proximal area curved upwards U-
shaped through the sagitta, this portion is shorter as in
M. hortorum and apically pointed; spatha short; lateral
surface of sagitta smooth and without any projecting
part, distal part lightly turned out through squama
(Figure 2).

Material examined: 15-VII-1998, Celtek (Sivas), 299,

309, 566 (1600 m): 5-IX-1999, Uzunseki (Sivas), 299,
299, 3dd (1400 m). (First recorded from Sivas province).

len

Figure 2. Megdbiombus portchinsky male genitalia (dorsal view)

General Distribution: Caucasia, lIran

(Rasmont. 1983).

Turkey,

Distribution in Turkey: Ardahan, Cayirbasi (Reinig,
1973): Erzurum, Agr (Ozbek, 1983); Agri, Ardahan,
Bayburt, Erzurum (Ozbek, 2002).



Subgenus Thoracobombus Dalla Torre, 1880
Syn. Agrobombus Vogt, 1911

Megabombus (Thoracobombus) zonatus (Smith,
1854)

Material examined: 5-VI-1996, Cerkes (Cankiri), 19
(300 mj; S-VII-1996, Beynam (Ankara), 399 (1100 m);
25-VI-1997, Kazimkarabekir (Karaman), 19, 299, 1d
(1000 m); 24-VI1-1997, Hacibektas (Nevsehir), 299, 2dd
(1290 m): 24-VI1-1997. Mahmatlar (Kayseri), 16 (1110
m); 25-VII-1997, Kesikkoprii (Kirsehir), 299, 2dd (600
m); 25-VIII-1998, Seyfe (Kirsehir), 19, 299, 2dd (1100
m); 30-VIII-1998, Eimadag (Ankara), 2dd (1500 m); 7-
VII-1999, Ciftlik (Nigde), 19, 299 (1400 m); 14-VIl-
1999, Eldivan (Cankirn), 202, 2dd (1200 m); 4-VIIl-
1999, Bozkir (Konya). 4dd (1000 m); 8-VII-1999.
Tepesidelik (Aksaray), 19 (1200 m); 4-VIII-2000,
Akbenli (Yozgat), 299 (1200 m).

General Distribution: Bulgaria (Atanassov, 1975);
Romania, Hungary. Greece, Soviet Union, Iran. Caucasia
(Rasmont, 1983).

Distribution in Turkey: Uludag (Bursa) (Reinig,
1967); Kastamonu, Sultan Dagd (Kanya), Baba Dag
(Zonguldak), Cankirt (Reinig, 1968); Van, Corum,
Aksehir, Afyon, Yozgat (Reinig, 1971); Mazikiran,
Derinkuyu, Develi (Kayseri) (Reinig, 1973); Isparta,
Beysehir, Konya, Ulukigla (Nigde) (Reinig, 1974);
Erzurum, Sarikamis, Hinis, Ispir, Oltu, Tortum, Tercan
(Ozbek, 1983); Ankara (Aytekin and Cagatay, 1999):
Pozant: (Adana), Golbas! (Adiyaman), Hamur, Cumacay,
Dogubeyazit (Agri), Aksaray, Turhal (Amasya), Cubuk,
Beytepe, Haymana, Elmadad, Polath, Sereflikochisar
(Ankara), Antalya, Ardahan, Borcka (Artvin), Bayburt,
Bilecik, Bitlis, Burdur, Bursa, Cankiri, Alaca (Corum),
Denizli, Harput, Kovancilar (Elazig), Kemah, llic
(Erzincan), Pasinler. Horasan, Koprikdy, Hinms, Askale,
Oltu, Olur, Tortum, Narman, Pazaryolu, Ispir (Erzurum),
Sivrihisar (Eskisehir), Gimishane, 1gdir, Hakkari, Hatay,
Egridir. Kegiborlu, Gelendost (Isparta), Icel, Karaman,
Sarikamig, Digor, Kagizman (Kars), Kayseri, Kirikkale,
Aksehir, llgin, Guneysinir (Konya), Malatya, Zelve, Urglp
(Nevsehir), Nigde, Sivas, Tokat, Tunceli, Van, Yozgat
(Ozbek, 2000).
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Megabombus (Thoracobombus) miokosievitzii
Rad., 1877

Female

Body of the queen 16-21 mm, worker 10-13 mm;
head moderately long, queen 4.58 + 0.43 mm, worker
3.52 = 0.33 mm: head with mixed black and white hairs,
white cnes shorter; labral hollow deep and narrow;
surface of the clypeus hardly visible and rare punctuated;
malar area long, queen 0.85 + 0.12 mm, worker 0.73 +
0.13 mm; collar and scutellum with white hairs, interalar
band with black ones; in queens T,-T, with reddish brown
hairs, T, with black hairs, T,-T, with reddish brown hairs;
the color dispersion of the worker's body hairs is nearly
the same as that in queens but sometimes with rare and
white hairs on T,-T,, with reddish brown ones on Tg-Ts.

Male

11-15 mm; head moderately long, 3.56 + 0.27 mm;
F, slightly longer than F,, both shorter than Fs; malar
area long, 0.84 + 0.15 mm; head with mixed black and
white hairs, white ones shorter: collar and scutellum with
white hairs, interalar band with black ones; T,-T. with
reddish brown hairs medially and white laterally, Ts with
black, T,-T, with tile-red hairs.

Cenitalia: Lacinia with three projections, first one
short and apically pointed, second with quadranglar end,
third one short and pointed; squama with a spin- like
process medio-proximally curved upwards through the
sagitta; spatha long; lateral surface of sagitta smooth and
without any projecting part, distal part lightly turned out
through squama like a small hook (Figure 3).

Material examined: 5-VI-1996, Cerkes (Cankirt), 199,
200 (900 m); 8-VII-1998, Ayas (Ankara), 299, 299, 1d
(1058 m); 9-VI1-1998, Ayas (Ankara), 3dd (820 m); 15-
VIII-1998, Ayas (Ankara), 19 (1032 m): 14-VII-1999,
Cerkes {Cankir), 19 (900 m); 14-VII-1999, Eldivan
{Cankir), 1€ (1200 m).

General Distribution: Turkey, Caucasia (Rasmont,
1983).

Distribution in Turkey: Bursa (Reinig, 1968);
Yalnizcam Daglari (Ardahan), Kurucay (Reinig, 1973):
Ardahan, Erzurum (Ozbek, 1983); Amasya, Ardahan,
Artvin, Bayburt, Bolu, Bursa, Cankiri, Erzincan, Erzurum,
Gimdshane, Kars, Samsun, Sinop, Tokat, Trabzon
(Ozbek, 2000).
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Figure 3. Megabombus mlokosievitzii male genitalia (dorsal view).

Megabombus ( Thoracobombus) humilis Illiger, 1806

Syn. Bombus solstitialis Jurine, 1807, Bombus

helferanus  Seidl, 1837, Bombus variabilis
Schmiedeknecht, 1878
Male

12-15 mm; head maderately long, 3.91 = 0.25 mm;
F, slightly shorter than Fs, F, is nearly half of F,; malar
area long, 0.84 + 0.09 mm; head with mixed black and
light yellow hairs, black ones rare; in some Specimens
collar and scutellum with yellow hairs, interalar band with
black ones while in other all thorax with camel or fully
black hairs; if collar and scutellum with yellow hairs then
T,-T- also with yellow hairs. Te-T, with black ones; if all
the thorasic hairs are camel then T, with yellow or
reddish brown hairs, T.-T, with black hairs at distal end
with yellow ones at proximalend, Ts-T, with reddish
brown or yellow hairs at distaled end with black ones at
proximalend, T, with red hairs; if all the thorax with black
hairs then T;-Ts also with black hairs, T,-Ts with yellow
ones and T-, with orange hairs.

Genitalia: Lacinia basally broad, distally narrower,
apical part pointed; squama with two process projecting
through the sagitta, the one at medio-distal part pointed
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at apex, the other one is triangular; spatha short,
proximally narrower, apically blunt; distal surface of
sagitta smooth and globular, curved through the squama
(Figure 4).

Material examined: 8-VII-1998, Ayas (Ankara), 499,
5909, 464 (1058 m); 15-VII-1998, Sarkisla (Sivas), 10
(1100 m); 9-VIII-1998, Kizilcahamam (Ankara), 299,
299, 604 (1900 m); 7-VII-1999, Ciftlik (Nigde), 299,
290, 2dd (1400 m); 14-VII-1999, Cerkes (Cankiri), 460
(900 m); 5-1X-1999, Uzunseki (Sivas), 299, 399 (1400
m): 19-1X-2000, Giilsehir (Nevsehir), 19, 299, 3dd (800

m).

General Distribution: England, Scotland, Ireland
(Alford, 1975); Finland (Pekkarinen and Terds, 1977);
Belgium, Holland, Germany, Poland, Switzerland. France,
Turkey, Caucasia (Rasmont, 1983); North Korea (lto,
1985b); Holland (Blom, 1989); England, Wales,
Scotland, Ireland, Denmark, Norway, Sweden, Finland,
Russia (Pekkarinen and Terds, 1993); Germany (Colln

and Schliiter, 1996): Poland (Pawlikowski, 1996).

Distribution in Turkey: Uludag (Bursa) (Reinig,
1967); Isfendiyar Daglar, llgaz Dagi (Kastamonu),

1 mm i len

Figure 4. Megabombus fiumilis male genitalia (dorsal view,).



Cankir (Reinig, 1968); Bursa, Eleskirt (Reinig, 1971):
Yalnizcarn Daglart (Ardahan) (Reinig, 1973); Erzurum,
Mus. Tortum, Oltu, Ispir, Ardahan (Ozbek, 1983);
Ankara (Aytekin and Cagatay, 1999); Agri, Aksaray,
Ankara, Ardahan, Artvin, Bayburt, Bingdl, Elazig,
Erzincan, Erzurum, Kars, Mus, Nevsehir, Nigde, Sivas,
Yozgat, Tunceli (Ozbek, 2000).

Subgenus Rhoedobombus Dalla Torre, 1880

Syn. Pomobombus Vogt, 1911, Fervidobombus
Skorikov. 1922

Megabombus mesomelas

(Gersteacker, 1869)

(Rhodobembus)

Syn. Bombus elegans Seidl. 1837
Female

Body of the queen 16-21 mm, worker 11-14 mm;
head long, queen 4.93 + 0.41 mm, worker 3.53 + 0.30
mm; head with black hairs; labral hollow moderately deep
and narrow; surface of the clypeus little and rare
punctuated, clearly convex and bright; malar area long,
queen 1.03 = 0.30 mm, worker 0.72 + 0.13 mm; collar
and scutellum with white hairs, interalar band with black
ones; T, with white hairs, T.-Ts with light yellow ones, T
with black hairs.

Material examined: 9-VII-1996, Beynam (Ankara),
699, 1099, 11dd (1100 m): 11-VII-1997. Beynam
(Ankara), 299, 3dd (1200 m): 29-VIII-1998, Elmadag
(Ankara), 399, 4dd (1300 m).

General Distribution: Balkans, Turkey, Caucasia, Iran
(Rasmont, 1983); Polard (Pawlikowski, 1996).

Distribution in Turkey: Rize, Kop, Eleskirt, Van,
Trabzon, Yozgat (Reinig, 1971); Yalmzcam Daglari
(Ardahan) (Reinig, 1973); Bolkar Daglari (Reinig, 1974);
Erzurum, Pasinler, Tercan, Palandoken (Ozbek, 1983);
Ankara (Aytekin and (Cagatay, 1999); Agri. Amasya,
Ardahan, Artvin, Bayburt, Bingdl, Erzincan, Erzurum,
Igdir, Gumushane, Kars, Nigde, Rize, Sivas, Tunceli, Van
(Ozbek. 2002).

Megabombus (Rhodobombus) armeniacus (Rad.,
1877)

Syn. Bombus scythes Skorikov, 1925
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Male

13-16 mm; head moderately long, 3.87 + 0.18 mm;
F, and F; nearly the same, F, is nearly half of Fy; malar
area long, 0.88 + 0.08 mm: head with black hairs: collar
and scutellum with yellow hairs, interalar band with black
ones; T,-T, with yellow hairs, rarely in some specimens.
T, with black ones.

Cenitalia: Lacinia basally broad, distally narrower,
apical part triangular, dorsal part curved upwards;
squama with two projecting parts, distal part process a
sharp triangle through sagitta while the other pointed at
apex and longer; spatha short, distal end rounded; sagitta
slightly curved through squarna, proximal part pointed
(Figure 5).

Material examined: 5-VI-1996. Cerkes (Cankirt), 3dd
(900 m); 9-VII-1996, Beynam (Ankara), 1@ (1100 m);
25-VI-1997. Kilbasan (Karaman), 3dd (1010 m); 6-VI-
1999, Develi (Kayseri), 299 (1000 m); 6-VII-1999, Bor
(Nigde), 19, 19, 2dd (900 m); 7-VII-1999, Melendez
(Nigde), 2dd (1600 m); 14-VII-1999, Cerkes (Cankiri),
299, 1d (900 m); 4-VII1-1999, Bozkir (Konya), 292, 4dd
(1000 m): 5-1X-1999, Uzunseki (Sivas), 299, 3dd (1400

Figure 5. Megabombus armeniacus male genitalia (dorsal view).
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m); 11-1X-2000, Beytepe (Ankara), 236 (900 m); 15-1X-
2000, Kizilcahamam (Ankara), 19, 4dd (1400 m); 17-1X-
2000, Sulakyurt (Kirikkale), 299, 16 (750 m); 20-IX-
2000, Felahiye (Kayseri), 399, 3dd (1200 m).

General Distribution: Bulgaria (Atanassov, 1975);
Yugoslavia, Greece, Romania, Turkey, Caucasia, lran,
USSR (Rasmont, 1983); Poland (Pawlikowski, 1996).

Distribution in Turkey: Sultan Dagi (Konya) (Reinig,
1967); Cankiri, Baba Dag! (Zonguldak) (Reinig, 1968):
Rize, Kop, Hamur, Van, Hattusas (Yozgat), Afyon
(Reinig, 1971); Urgiip (Nevsehir). Develi (Kayseri)
(Reinig, 1973); Konya, Maden, Ulukisla (Nigde) (Reinig,
1974); Erzurum, Pasinler, Tercan, Palandoken, Olur,
Tortum (Ozbek, 1983); Ankara (Aytekin and Cagatay,
1999); Adana, Afyon, Agri. Aksaray. Ankara, Antalya,
Ardahan, Artvin, Bayburt, Bingdl, Bitlis, Burdur, Cankiri,
Corum, Elazig, Erzincan, Erzurum, Eskisehir,
Glmushane, 1gdir, Isparta, Igel, Kahramanmaras,
Karaman, Kars, Kayseri, Konya, Malatya, Nevsehir,
Nigde, Samsun, Sivas, Tokat, Tunceli, Van, Yozgat
(Ozbek, 2002).

Morphometric analysis

Phenograms of samples from eight species were
constructed using the Mahalanobis distances among
centroids of groups in a discriminant function by UPGMA,
using 39 morphometric characters’ averages. The
clusters were divided into two groups according to sex,
males (Figure 6) and females (Figure 7).
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UPCMA phenogram of species from three subgenera
based on Mahalanobis distances among centroids of
groups in discriminant function analysis (males).
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Discussion

The genus Megabombus is distinguished from other
genera by the presence of a pointed exterior distal corner
of the mid basitarsus and a well-developed sulcus
obliquus in females. The males have a curved squama and
a very long and oblique flagellum. The subgenus
Megabombus species can be distinguished from each
other by their coat colors. In M. argillaceus, females have
a clypeal line that reaches 1/2 of the clypeus and in
queens there are abdominal terga with black hairs. In M.
portchinsky and M. hortorum this line reaches 1/3 of the
clypeus and queens have yellow, white and black hairs in
the abdominal terga. M. portchinsky differs from M.
hortorum by a tangent passing the supra-orbital line to
the lateral ocellus; in the latter this line cuts the ocellus in
the middle. Males have a very similar morphology and
genitalia, These data are generally consistent with those
given by previous authors (Ozbek, 1983; Prys-Jones and
Corbet, 1987: Pawlikowski, 1999). Morphometric
analysis of the females and males showed similar clusters
and it seems that M. portchinsky and M. hortorum are
more closely related to each other than to M. argiflaceus.
This is in agreement with the merphology data.

For M. humilis different authors have described
different coat colors. In Ozbek (1983), the collar and
scutellum have yellow hairs, while T,-T; have yellow cnes
and T, with black ones. Ozbek recognised these
specimens as M. humilis insipidus Rad. Pawlikowski



(1999) described the same species with very different
coat colors, especially in females. Rasmont and Flagothier
(1996) examined them as four different subspecies from
Turkey with very different coat colors again. In Central
Anatolia three of them were found in nearby areas. Most
probably this species occurs as two subspecies in Turkey:
M. humilis insipidus and M. humilis aurantiacus. DNA and
geometric morphometric analyses are urgently needed to
understand the systematics of this species. Especially in
males, M. miokostevitzii did not cluster with M. humilis
and M. zonatus, the high intraspecific variability of M.
humilis and the low specimen number of M. miokosievitzii
possibly affected the data. The interesting distribution
pattern of M. humilis is another factor (Ozbek, 2000).
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