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Melolonthinae and Pachydeminae of Arabia
(Coleoptera: Scarabacoidea: Melolonthidae)

Guido Sabatinelli and Giorgio Pontuale

Abstrace: The status of Arabian Melolonthinac and Pachydeminae was revised following the collection of 392 specimens of
Mclolonthinae and 22 specimens of Pachydeminae from 93 different localities in the Arabian Peninsula. Fourteen species from
eight genera were identified, of which one genus and seven species are new o science. The following species were recorded:

Schizonycha flavicornis Brenske (= S. nigrofusca Arrow n. syn.), S. pygidialis Arrow, S, angustata yemenensis Arrow, S. scorteccti

Decelle, S. busttiberi n. sp., Aethiaratrogus yemenicus Decelle, Gyphonoxia buettikerin. sp., Cryptotrogus kruppi . sp., C. gallagheri
1. sp.. Pachydema buetikeri n. sp. Tanyproctoides arabicus (Arrow), Phalangonyx badbramauticus Decelle, P buettikeri n. sp.,
Buettikeria n. gen. graingeri n. sp. Keys 10 Melolonthidae subfamilies, Melolonthinae tribes, Melolonthinac and Pachydeminae
genera and species are provided. The work is complemented by 97 original drawings of male genitalia and other anatomical pasts
of taxonomic importance and by three distribution maps covering all taxa.
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INTRODUCTION

The scarabaeids include a2 number of species which are pests of grassland and crops. In view of the
fact that in Arabia most of the species feed as larvae on the roots of plants, it is likely that some
species will eventually be found to be of economic importance. The aim of this work is to facilitate
:dentification of Arabian scarabaeids and to provide more information on the systematics of the
group. Particular care has been taken to illustrate the characters used to discriminate groups and
species to allow identification without the necessity of a reference collection. The present revision
deals only with the Melolonthinae and Pachydeminae. A future manuscript will revise the
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Rutelinae and Cetoniinae, while Sericinae and Dynastinae will be treated by other colleagues. The
revision is restricted to the species occurring on the Arabian Peninsula. The specimens were
collected from the following countries: Saudi Arabia (83 9%}, Oman (12 %) and Yemen {5 %). For
comparison, some of the species present in neighbouring countries were also taken into account
and, if needed, included in the identification keys. The keys use mainly the characters effective in
distinguishing the taxa within Arabia and neighbouring countries and thus they may not be useful
universally. _

'To date there is very little information available on the biology of the Arabian Melolonthidae.
In general, the larval life in the Melolonthidae is long, of many months’ duration, whereas the
active adult life is brief, lasting only a few days or weeks. After mating, eggs are laid in the soil and
the larvae feed on roots and humus, at depths dependent on the soil temperature. Pupation occurs
in a cell in the soil and the adult may lie in this cell for a period of months until conditions are
suitable for emergence, i.e. until the soil is softened by rain. Most adults are crepuscular or
nocturnal and many species are attracted to light. Damage to plants of economic importance is
usually due to the root-feeding habits of the larvae. A considerable amount of damage can be also
caused by the leaf-eating habits of the adults of some species. On the other hand, some species do
not feed at all in the adult stage. In Arabia no pest species have yet been recorded.

MATERIAL AND METHODS

The first stage in the revision was a survey of the described species. A review of the literature
showed that six species of Melolonthinae and two of Pachydeminae had been described from the
Arabian Peninsula by 1997 (Arrow 1932, 1944; MucHE 1961; SHALABY 1961; PeTROVITZ 19715
Beccart 1971; DEcELLE 1982). Two more Pachydeminae species were known from Socotra Island
in the Gulf of Aden (Lacroix 1994). '

In the present study, 392 specimens of Melolonthinae and 22 specimens of Pachydeminae
were collected from 93 localities in the Arabian Peninsula (Table 1). A large collection of speci-
mens is present in the Natural Hiscory Museum Basel (Switzerland) following intensive surveys
cartied out in Arabia and Oman since 1975 by Prof. Wilhelm Biittiker. Several sampling methods
were used, but the majority of Scarabaeidae were collected at dusk and during the night using a
propane pressure lamp or ultraviolet light.

The acronyms of Museums or private collections in which typical series are housed are listed
below:

BMNH  The Natural History Museum, London, U.K.

DK David Krél collection, Praha, Czech Republic

GS Guido Sabarinelli collection, Roma, Italy

MCSNM  Museo Civico di Storia Naturale di Milano, Iraly

MHNG  Muséum d’Histoire paturelle, Geneve, Switzerland

MNB Museum fiir Naturkunde, Berlin, Germany

NHMB  Naturhistorisches Museum, Basel, Switzerland

ONHM  Oman Natural History Museum, Muscat, Sultanate of Oman

SNMNH  Saudi Arabian National Museum of Natural History, Riyadh, Kingdom of Saudi

Arabia
ZSBSM  Zoologische Sammlung des Bayerischen Staates, Miinchen, Germany
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Table 1: Gazetteer of collecting sites.

Locality Altitude  Coordinates Locality Altitude  Coordinates

[m] fre]

Sandi Arabia Nuayriyah 180  27°31'N 48°24'E
Abqaiq 26°N £9°40°E Qatif 5 26°32'N 49°49'F
Adama 1770 19°19'N 42°04'E Qust, Wadi 1400 20°56'N 41°06'E
Ain Dar 150 25°59"N 49°23'E Riyadh 600 24°43'N 46°45'E
Amjara 170 17°03'N 42°59'E Rub al-Khali, 248 km S of
Araida, Selouly's Farm 560 24°29'N 46°48E Salwah 90 23°N 52°FE
Ashayrah 1340 21°39'N 40°38'E Sah al-Rimth 750 27°16'N 42°51'E
Bahara 94  21°26'N 39°29'E Sahl Rakbah 1210 21°55'N 40°49'E
Bani Rizam 2230 18°07'N 42°27'E Salbukh, Wadi 700 25°06'N 46°10'E
Batayn, Wadi 620 25°36'N 45°56'E Shaqrah, Wadi 840 24°40'N 40°18'E
Biljurshi, 81 km S 2000 19°56'N 41°36'E Sharm Washm 4 18°00'N 41°40'E
Dathan, al-, near ash-Sharayi 2180 18°01'N 43°24'E Shuqub, Wadi 1390 20°39'N 41°13'E
Damad, Wadi 800  17°17'N 43°06'E Thamad 670 25°42'N 39°17'E
Dammam 15 2G°19'N 50°08F Turabah (wells) 1200 28°59'N 41°28'E
Daykah, Wadi 600 21°15'N 40°08'E Turabah, Wadi 1450 20°29'N 41*15'FE
Dhiyan, Wadi 1050 19°50'N 41°28'E quah 1780 21°07'N 40°253'E
Durmah, Wadi 580 24°37'N 46°06'E Usfan, Wadi 20 21°54'N 39°21'E
Farah, Wadi al-, near Yumbo 180  24°27'N 38°30'E Oman
Fayfa 1240 17°16'N 43°05'E Bandar al-Jissah, near 10 23°33'N 58°38'E
Hakimah 85  17°01I'N 41°50'E Bani Khalid, Wadi, Hajar al-

Hanag, Wadi 109 22°44'N 39°15'E Sharqi 550 22°34'N 59°06'E
Hanifa, Wadi 600 24°45'N 46°30°E Batinah, near Schar 20 24°25'N 56°42'F
Harithi 1910 21°18'N 40°18'E Baushar, near 100 23°32'N 58°23'E
Harran, Wadi 220 22°00'N 39°34'E Bid Bid 250 23°24"N 58°09'E
Hejaz 60 20°22'N 40°42'E Bih, Wadi, Musandam 300 25°49'N 56°12'F
Hieth, 40 km S of Riyadh 510  24°29'N 47°00'E Dibab, 7 km SE of 60 23°02'N 59°05'E
Yabal Ibrahim 1540 20°25'N 41°11'E Fanjah, Wadi Fanjah G0 23°27'N 58°08'E
Jizan 100 16°57'N 42°33'E Fins, near 15 22°57'N 59°11'E
Jizan, Wadi 75 17°01'N 42°50'E Ghaba, N 135 21°29'N 57°16'E
Junvanah, Wadi 300 21°38'N 39°45'E Jabal Akhdar, Saiq 1950 23°04'N 57°38'E
Juwa, Wadi 90  17°00'N 42°50'E Jazirat zi-Ghanem, Musandam

Khamis Mushayt 2000  18°18'N 42°48'E region 90 26°22'N 36°21'E
Khashm Khafs 520 25°31'N 46°27'E Khawd, Wadial- 50 23°33'N 58°07'E
Khaybar 680 25°42'N 39°12'E Mayh, Wadi, SE of Muscat 200 23°27'N 58°35'E
Khumra, Wadi 900  24°57'N 46°06'E Qarhat Mu'ammar, Wahiba

Kushm al-Buwaybiyar 680 25°12'N 46°50'E Sands 40 21°38'N 59°18'E
Lebaba, Jabal 120 18°15'N 41°45'E Quhayd 15 21°09'N 58°55'E
Majarish, Wadi 1000 21°24'N 40°10'E Rostaq 335 23°26'N 57°25°E
Marwan, Wadi 200 22°10'N 19°35'E Sal al-Allah, Musandam region 100 26°06'N 56°21'E
Medina 30 km N 500  24°32'N 39°33'E Sama, N of Qaylah 400 23°21'N 58°03'E
Mizbil, Wadi 700  24°30'N 46°25'E Shariq, Acacia wood 295  22°28'N 58°48'F
Namas 2380 19°11'N 42°19°E T'awi Sadh, Wadi Muaydin 650 22°57"N 57°40'E
Nagben 1050  17°41'N 41°38'E Tawi Sarim 137 21°40'N 58°39'E

SYSTEMATIC ACCOUNT

There is no agreement concerning the relationships of the scarabaeids. We used the most effective
classification to represent the limited number of species present in Arabia, based on the most
recent studies (NIKOLAJEV 1996, in press; ScHoLTZ & CHOWN 1995). The Melolonthidae can be
considered as a family which, together with the Scarabaeidae (Hybosorinae and Aphodiinae),
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Trogidae, Geotrupidae and other families not represented in Arabia, constitute the superfamily
Scarabaeoidea. :

Among Coleoptera, the members of the superfamily Scarabaeoidea share the following
characters: Hind coxae not fused to metasternum; prothorax without distinct notopleural sutures;
wings without distinct oblongum, without base of radial sector and with apex not spirally rolled in
repose; protibiae dentate externally; generally with one apical spur, 8" abdominal tergite forming a
true pygidium and not covered by the 7th. absence of scutellary strioles in the elytra; absence of
‘adhesive lobes on the tarsi.

The members of the Melolonthidae are distinguished from the members of the other scara-
baeoid families by the following characters: Antennae 8-10-segmented, of which the apical three
(or more) segments form a unilateral lamellate club; elytra not completely covering the abdomen
when viewed from behind; abdomen with six visible sternites (34-8%); 5™ and 6® abdominal
spiracles situated in the dorsal part of the chitinous ventral segments (pleurosticti); 7 tergite and
" sternite fused into a complete ring; wings with only one apical detached vein between cubitus and
1™ complete anal vein; median lobe of the aedeagus almost entirely membranous; eversible internal
sac of acdeagus large and complex.

The family Melolonthidae contains species which are mainly phytophagous or phytosapro-
phagous. The Melolonthidae from Arabia can be divided into six subfamilies: Rutelinae, Dynasti-
nae, Cetoniinae, Sericinae, Pachydeminae and Melolonthinae.

Key to subfamilies of the Melolonthidae of Arabia

1 Labrum membranous, not extruding ... .. ..o 2
- Labrum chitinous and visible externally .. ... ... oo i i 3
2 Mandibles not visible externally; anterior coxae vertical Cetoniinae
- Mandibles partly visible externally; anterior coxae transverse Dynastinae
3 Posterior spiracles placed in strongly diverging lines; claws movable, unequal
Rutelinae
- Posterior spiracles placed in scarcely diverging lines; claws fixed, internal and external
claws of median and posterior tarsi subequal. .. .. .. il 4
4 The two distal spurs of the posterior tibia placed one above and one below the tarsus
joint so that the proximal segment of the tarsus tends to pass between the spurs
during movement Sericinae
- The two distal spurs of the posterior tibia placed below or lateral to the tarsus joint
so that the proximal segment of the tarsus can pass only above the spurs during
ITYOVEITIEIIE « o v e e e e e e e e n e e m o ma o naan e e aan e ae et 5
5 Basal abdominal sternites immovably connected; meso- and metatibiae wich terminal
spurs located below the insertion of tarsus Melolonthinae
- Rasal abdominal sternites free; meso- and metatibiae with terminal spurs located
lateral to the insertion of tarsus Pachydeminae
Subfamily Melolonthinae

Diagnosis: The Arabian Melolonthinae are stout and are yellowish or reddish brown in colour.
Melolonthinae can be distinguished from other scarabacid subfamilies by a combination of the
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following characters: Antennae 9- or 10-segmented ending in. a unilateral lamellate club; labrum
chitinous and visible externally, mandibles generally not visible from above, pronotum without
horns or pronounced depression on the upper surface and with anterior margin without merm-
branous border; elytra short enough to expose at least the pygidium spiracles of the 4% o 7%
abdominal segment lying in almost parallel lines; basal abdominal sternites rigidly connected;
anterior tibiac adapted for digging, flattened, generally tridentate on the outer edge; meso- and
metatibiae with terminal spurs placed below the tarsus joint so that the proximal segment of the
tarsus can pass only above the spurs during movement; claws of the meso- and metatarsi fixed and
‘equal; wings with radial vein 1 and 3 jointed distally. The larval stages can be distinguished from
those of other scarabaeid subfamilies by the following characters: Apical antennal segment about
as wide as penultimate segment; galea and lacinia either partly fused proximally or fitting together;
anal cleft usually Y-shaped or angular in the middle (Rhizotrogini and Schizonychini) or transverse
(Melolonthini); and mandibles without transverse granular ridges forming stridulatory areas.

Remarks and distribution: The subfamily contains about 3300 species belonging to
eight tribes: Diplotaxini, Schizonychini, Pegylini, Rhizotrogini, Enarini, Leucopholini, Hepto-
phyllini and Melolonthini (Lacrorx 1993). The subfamily occurs in all zoogeographical regions
and the maximum number of species is described from the Oriental (692 species), Palaearctic
(687), Afrotropical (640) and Nearctic (500) regions. In the Arabian Peninsula, the subfamily
Melolonthinae is represented by three tribes: Schizonychini (5 species), Rhizotrogini (1 species)
and Melolonthini (3 species).

Key to the tribes of Melolonthinae of Arabia

1 Metepisternum not in the same plane as the metepimeron and with different type of
punctures (Fig. 1); claws cleft with a small basoventral tooth (Figs 8, 10, 12, 14, 16)
Schizonychini
- Metepisternum in the same plane as the metepimeron and with the same type of
punctures (Figs 2-3); claws not cleft, with basoventral tooth (Figs 32, 41-42, 45) .. . 2
2 Antennal club with more than three segments (Figs 39, 51, 57, 63, 70, 78, 87, 95);
metepisternum wide, less than threc times as long as its width, metepimeron large
(Fig. 3); internal claw of protarsi with a large basoventral tooth (Fig. 41)
Melolonthini
- Antennal club 3-segmented (Fig. 30); metepisternum narrow, more than three times
as long as its widih, metepimeron small (Fig. 2); both claws of all tarsi with a small
basoventral tooth (Fig. 32) Rhizotrogini

Tribe Schizonychini

Diagnosis: The Arabian Schizonychini are generally elongate and cylindrical. They can be
distinguished from other Melolonthinae by a combination of the following characters: Front with
transverse sharp carina; labrum bisinuate and symmetrical; antennal club in both sexes 3-seg-
mented; anterior margin of pronotum with a membranous border; metepisternum narrow,
separated from metasternum by a carina; metepimeron small, not in the same plane as the
metepisternum; 6 abdominal sternite very large, convex, not retracting under the 5% anterior



i1z G. SapaTiNgLL & G. PONTUALE

dibiae in both sexes with spurs, rarsal claws cleft and with a basoventral tooth; posterior coxae not
close to the mesocoxae in both sexes; wings and humeral callus in both sexes well developed.

Remarks and discribution: Only the genus Schizonycha is present in the Arabian
Peninsula while about 370 species belonging to this genus are known from the Afrotropical region.
A few species are also present in North Africa, India and in the Indian archipelagos.

Genus Schizonycha Dejean, 1833
Schizonycha Dejean, 1833. — Caralogue Coleoptéres Collection Dejean, 2™ ed.: 161.

Type species: Scarabaeus globator Fabricius, 1781, by subsequent designation (POPE 1960:
68).

Diagnosis: Body length of the Arabian species: 8-19 mm. Antenna 10-segmented; antennal
club in both sexes 3-segmented, small, equal or shorter than stem. Labrum bisinuate, symmetrical.
Clypeus separated from the front by a suture, front with transverse sharp carina and with lateral
margin ncar the eyes not elevated. Anterior margin of pronotum in the middle membranous.
Elytrac without costae. Mesosternum not protruding between the middle coxae, metepisternuum.
natrow, more than three times as long as its width, metepimeron small, metepisternum not in the
same plane as the metepimeron. Abdominal sternites not densely covered with hair (integument
visible), connate with sutures fine or absent in middle. Anterior tibiae in males and females with
spurs, the apical spur of metatibiae spine-like, not enlarged; rarsal segments sparsely pilose beneath,
caws in males and females cleft at apex and with a basal tooth.

Remarks and distribution: Schizonycha is one of the largest genera of the Melolon-
thinae. Over 300 species have been described; a large number is from the Afrotropical region, of
which about 120 occur in southern Africa. One species is also known from the Indian Ocean in
the Comoros Archipelago (Mayotte Tsland). The first revision of the Arabian species of Schizonycha
was by Arrow (1944) who mentioned four species: S. nigrofusca arabica ATTOW, 1900, from Aden,
S. pygidialis Arrow, 1944 and S. yemenensis Arrow, 1944 from the Melka-Medina region, and S.
squamulata Brenske, 1895 from Aden. In 1961, MucHE described S. diehli from three female
specimens collected near Riyadh. Finally Decrue (1982), studying about 70 specimens collected
by G. Scortecci in Yemen, described S. scorteccii and considered S. yemenensis to be a subspecies of
S. angustata Kolbe, 1895. The study of 383 specimens of Schizonycha from about 80 different
localities in Arabia confirms the presence of five species: S. flavicornis Brenske (junior synonym of
S. nigrofusca arabica), S. pygidialis, S. angustata yemenensis, S. scorteccii, and S. buettikeri n. sp. The
presence of S. squamulata in Arabia and the validity of S. diehli have not been confirmed, both
being considered as species inquirenda.

Key to the species of Schizonycha males of Arabia

1 Body large (generally more than 13 Y+ R 2
- Body small (generally less than 13 TeT 2 I 3
2 Metasternum thickly covered with hair; front carsal claws with external branch larger

than the inner one (Fig. 8); occipital carina present (Fig. 7) S. flavicornis

- Metasternum sparsely covered with hait; front tarsal claws with external branch
smaller than the inner one (Fig. 10); occipital carina absent (Fig. 9) S. pygidialis
3 Upper surface bearing small but plainly visible white scales
S. angustata yemenensis
- Upper surface without visible WHIte $CAlES. o oo oo e 4
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4 - Hind pronotal angles obsolete; inner branch of front tarsal claws as wide as the
external branch (Fig. 14) S. scorteccit

- Hind pronotal angles sharp; inner branch of front tarsal claws thinner. than the
external branch, very small (Fig. 16) S. buettikeri n. sp.

Schizonycha flavicornis Brenske, 1898 Figs 1, 4, 7-8, 18-20, Plate 1

Schizonycha flavicornis Brenske, 1898. — Stest. Ent. Zeit. 59: 361.

Schizonycha africana Burmeister, 1855. -— Handb. Ent. 4 (2): 269 (nec Castelnau, 1840; nec Klug, 1862).

Schizonycha nigrofusca Arrow, 1900. — Proc. Zool. Soc. London: 24, n. syn.

Schizonycha nigrofisca ssp. arabica ATrow, 1944. — Ann. Mag. pat. Hist. (11) 11: 196, n. syn.

Material: Type material: Saudi Arabia: o holotype of S. flavicornis, Sennar, MNB; & holotype of 8. nigrofusca
ssp. arabica, Hejaz, 60 m, BMNH. — Non-type material: Yemen: ! ex., Rada zone, 2200 m, 23 IX.1965, Scorteccl;
10 exs, Sumara Pass, 2800 m, D{1965, Scortecci; 12 exs, Taizz, 1250 m, 30.VIL 1965, Scortecci; 1 ex., Wadi Raghafa, 60 km
North of Sadah, 18.IV.1987, J. Martien. — Saudi Arabia: 2 exs, Adama, {770 m, 17.1V.1980, W. Biittiker; 1 ex., Amjara,
170 m, 19.11.1990, W. Biittiker; 1 ex., Araida, Selouly’s Farm, 560 m, 9X.1975, W. Battker, [ ex; §ex, Ashayrah, 1340 m,
14-15.IX.1980, W. Biittiker; 6 exs, Bahara, 94 m, 10.V.1976, W. Biirriker; 1 ex., Bani Rizam, 2230 m, 12.1V.1980, W. Biittiker;
10 exs, Biljurshi, 81 lan S, 2000 m, VIIL1979, G. Vogel, 1 ex; 2 exs, Wadi Damad, 800 m, 24.1X.1981, W. Bittiker, 1 ex.;
1 ex., Dammam, 15 m, 3.1V.1979, W. Biiteiker; 2 exs, 1 ex., Wadi Daykah, 600 m, 4.1V.1980, W. Biitiker; 2 exs, 1 ex,, Wadi

" Dhiyan, 1050 m, 13.1¢.1983, W. Biirtiker; 7 exs, 1 ex., Wadi al-Farah, near Yambo, 180 m, 19.1V.1979, KAU-NHMB Exped.
N. Hejaz; 2 exs, Fayfa, 1240 m, 25.1X.1981, W, Biictiker; 2 exs, 1 ex., Wadi Hanag, 100 m, 31.1.-1.11.1985, W. Biittiker; 1 ex.,
5.V.1985, W. Biuetiker; 7 exs, 2 exs, Wadi Hanifa, 700 m, 7.V.1976, W Biittiker; 2 exs, 1 ex.; Harithi, 1910 m, 20-21.IX.1985,
W. Bictiker; 1 ex., Wadi Harran, 220 o, 3 VIIL.1983, W. Biittker; 1 ex., Jabal Tbrahim, 1540 m, 11.1X.1983, W. Blittiker;
3 exs, | ex., Wadi Junvanah, 300 m, 26.11.1982, W Biitciker; 1 ex., Khamis Musbayt, BAC Camp, 20060 m, 14-18.IV.1976, W.
Wictmer 8 W, Biitciker; 2 ess, 1 ex., Khashm Khafs, 520 m, 20.1L1981, W. Biittiker; 1 ex., Khaybar 5., 680 m, 26.IV.1979,
KAU-NHMB Exped. N. Hejaz; 1 ex., 1 ex., Wadi Khumra, 900 m, 17.VIIL1979, W. Biittiker; 1 ex., Kushm al-Buwaybiyat,
680 m, 24.1V.1978, W. Biittiker; I ex., 2 exs, Jabal Lebaba, 120 m, 14.111.1985, J. Grainger; 1 ex., Wadi Majarish, 1000 m,
13.1.1983, W. Biirtiker; 3 exs, 1 ex., Wadi Marwan, 200 m, 7-8.11.1985, W. Biittiker; 1 ex., 1 ex., 30 km N of Medina, 500 m,
27.IV,1979, KAU-NHMB Exped. N. Hejaz; 1 ex., 1 ex., Wadi Mizbil, 700 m, 13.IV.1977, W. Biittiker; 59 exs, 1 ex., Namas,
2380 m, 16.V.1980, G. Vogel; 1 ex., Nagben, 1050 m, 28-30.IV.1985, W. Biittiker; 1 ex., Wadi Qust, 1400 m, 28-29.11.1984,
W. Biittiker; 1 ex., 4 exs, Riyadh, 600 m, 20.V.1980; 1 ex., Wireless Station, 2. IV.1976, W. Blriker; 2 exs, 1 ex., Sah al-Rimsh,
750 m, 24-25.1V.1981, W. Biniker; 1 ex,, Sahl Rakbah, 1210 m, 2.V1.1982, W, Btriker: 3 exs, 1 ex.,, Wadi Salbukh, 700 m,
15.1V.1977, W. Biitriker; 1 ex., 1 ex,, Wadi Shaqrah, 840 m, 26.1V.1985, W. Biirtiker; 2 exs, Wadi Shuqub, 1390 m, 21.X.1973,
W Biittiker; 3 exs, Thamad, 670 m, 12.X1.1984, W. Biittiker; 1 ex., Wadi Turabah, Camp 1, 1450 m, 6.X.1979, W. Biittiker;
4 exs, 1 ex., Uqdah, 1780 m, 21.VII[.1985, W. Biirtiker; 2 exs, 1 ex., Wadi Usfan, 20 m, IV.1978, E. Work.

Diagnosis: Body length 13.5-19.0 mm (Plate 1), moderately elongate, cylindrical, large,
shiny, dark red with the head and pronotum almost black. Pronotum and elytra bearing numerous
very minute setac; metepisternum without scales, the metasternum and femora thickly covered
with long brownish-grey hair and the sides of the abdomen with short, close-lying haiss. Head
cosely granular, the clypeus a litdle protruding, its sides nearly straight and the front margin
slightly sinuate; occipital carina present (Fig. 7). Pronotum and elytra strongly and evenly
punctured, the sides of pronotum strongly angular behind the middle and almost straight to the
front and rear, which are well marked but obtuse. Pygidium rather lightly but densely punctured
and bearing minute setae. Front tibiae strongly tridentate; meso- and metatibiae with a complete
lateral carina; spuss of the hind tibia slender in both sexes, scythe-like in male (Fig. 4), blunter in
the female; second joint of the metatarsus longer than the basal one; front tarsal claws with inner
branch as wide as the external branch but shorter (Fig. 8). Paramera as shown in Figs 19-20.

Remarks: We studied the type series of Schizonycha flavicornis from Sennar (Sudan), S.
nigrofusca from Somalia and 3. nigrofusca arabica from Arabia. We cannot find significant and
constant morphological differences between the three taxa that we consider as synonyms. The
species is widely disuributed in East Aftica and shows remarkable variation in the morphology of
the male genitalia as already observed by ARROW (1944). The paramera varies in the thickness of
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Metasternum

Figs 1-6: 1-3: Thorax in lateral view. 1: Sehizonycha flavicornis. 2: Aethiaratrogus yemenicus. 31 Cryptotrogus gallagheri n. sp. 4-6:
Apex of metatibiae. 4: S. flavicornis. 5: S. angustata yemenensis. 6: Pachydema buertikerin. sp.

the apex, bur it was not possible to define geographical limirs of the forms. The morphology of &
Jayeti Peyerimhoff, 1935 (described from Tassili and Djanet in Algeria) from the original descrip-
tion and by the drawing of the aedeagus provided by Baraup (1985), seems very close to S
nigrofusca. The two taxa could be synonyms but we were unable to examine type specimens of S.
layeti. Schizonycha flavicornis may be readily distinguished from the other Schizonycha species from
Arabia by its large size (13.5-19.0 mm) and by the metasternum which is thickly covered with hair.
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Figs 7-17: 7-16: Heads and front tarsal claws of Schizanycha species. 7-8: S. flavicornis. 9-10: S. pygidialis. 11-12: S. angustatd
yemenensis. 13-14z S. scorteccii. 15-16: 5. buettikeri n. sp. 17: Pygidium (2) of S. pygidialis.

Distribution: Afrotropical element; Schizonycha flavicornis is widely distributed in Fast
Aftica from Sudan to Ethiopia and Somalia. In the Arabian Peninsula the species is present in
western Yermen and in western and central Saudi Arabia, from the Red Sca to the Arabian Gulf.
Schizonycha flavicornis was the most common specics prescnt in our Arabian collection and we
examined 212 specimens (54 % of the studied specimens). It was collected from sea level to
2800 m (Sumara Pass, Yemen). The occurrence of the species is shown in the distribution map in
Fig. 18. The species was present throughout the year, with most records (35 %) in April.

Schizonycha pygidialis Arrow, 1944 Figs 9-10, 17-18, 21-22, Plate 2

Schizonycha pygidialis Arrow, 1944. — Ann. Mag. nat. Hist. (11) 11: 196-197.

Schizonycha pygidialis. — Shalaby 1961; Bull. Soc. ent. Egypre 45: 224. — Decelle 1982; Aui Soc. ital. Sci. nat. Musco

civ. Stor. par. Milano 123: 380.

Material: Type material: Yemen: ? holotype of S. pygidialis, Lahej [Lahij], near Aden, BMNH; d allotype
designated by DDECELLE (1982), Arabia merid. [Yemen], G. Scortecal, Solchna (Tihama), 200 m, 20.VTIL.1965, MCSNM. —
Non-type material: Yemen: 15 exs, Sokhna {Tthama), 200 m, 20.VIIL.1965. — Saudi Arabia: ! ex, | ex, Amjara,
170 m, 19.11.1980, W. Biirtiker; 2 exs, Hakimah, 85 m, 11.IX.1981, W. Biittiker; 1 ex., 15.JV.1974; 1ex., 21.IX.1981, W.
Biittiker; 28 exs, Wadi Jizan, 75 m, 3.IV.1978, Filipponi; 3 exs, 5.11.1980; 9 exs, Jizan, 100 m, 4.XI1.1976, W. Birtiker; 2 exs,
1 ex., Wadi Juwa, 90 m, 8.11.1986, ]. Grainger; 1 ex., Jabal Lebaba, 120 m, 14.J11.1985, J. Grainger; 1 ex., Sharm Washm, 4 m,
10.X.1984, W. Biittiker.
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Diagnosis: Body length 13.5-17.0 mm (Plate 2), cylindrical, moderately elongate, dark red,
with the head and pronotum almost black, very shiny above and beneath, thinly covered at the
sides, beneath with long pale close-lying setae and above with extremely minute setae. Head not
very granular, the clypeus broad, rounded, straight in the middle of the front margin, separated
from the forehead by a strong sharp carina, occipital carina absent (Fig. 9). Pronotum coarsely,
deeply, but not very closely punctured, almost smooth just before the basal margin, the sides
angular, behind the middle, the front angles obtuse and the hind angle acute. Elytra strongly and
rather closely punctured. Pygidium triangular, rather narrow; the surface alutaceus, not distinctly
punctured, sparsely and minutely setose. Prosternum bidentate behind; metepisternum without
scales; metasternum and abdomen smooth in the middle, metasternum sparsely covered with hair.
Front tibiae strongly tridentate; meso- and metatibiae with a complete lateral carina; tarsal claws
with external branch smaller and shorter than the inner one (Fig. 10}; hind spur flat and scythe-
like. Paramera as shown in Figs 21-22. Female with pygidium excavate on each side and a lirtle
protruding and recurved at the end, forming a ventral surface, its tip feebly bilobed (Fig. 17).

Remarks: Schizonycha pygidialis may be readily distinguished from the other Schizonycha
species in Arabia by the characteristic shape of the female pygidium, the post-coxal process of
prosternum with a pair of shost divergent lobes behind, and by the sparse covering of hair on its
lower surface. The specics shows strong sexual dimorphism in the shape of the pygidium.

Distribution: Endemic 1o Arabia; Schizonycha pygidialis was described by Arrow from a
single female specimen from Yemen, then recorded from Saudi Arabia (Jizan) by SHaLapy (1961)
and again recorded from West Yemen by Deceiir (1982) who designated the allotype male. The
67 specimens studied confirm that the species is restricted to West Yemen and to the south-west
 region of Arabia. The collection sites are located near the coast of the Red Sea at low altitudes
(from sea level to 200 m). The distribution of the species is shown in Fig. 18. The species has a
very wide phenology, being present throughout the year but with scattered records.

Schizonycha angustata yemenensis Arrow, 1944 Figs 5, 11-12, 18, 23-24

Schizonychn yemenensis Atrow, 19_44. — Ann. Mag. nat. Hist. 11 (11); 198.

Schizonycha dakarana Brenske, 1898, —- Stett. ent. Zeie, 59: 375.

Material: Type material: Kenya: o holotype of S. angustata, Witu, Tana River, MNB. — Yemen: ¢ holotype
of S, yemenensis, El Khubar, BMNH. — Senegal: & holotype of 8. dakarana, Dakar, MNB. — Non-type material:
Yemen: 1 ex., Dhamar el Beida, 2200 m, 16.1X.1965; 1 ex., Hadhramaue, Gail Omar, e prima, 950 m, 4IV.1962; 2 exs, E of
Rada, Rocca Nere, 1880 m, 22.1X.1965. — Saudi Arabia: lex, al-Dalhan, near ash-Sharayi, 2180 m, 19-20.1X.1980, W.
Bitker; 1 ex., Fayfa, 1240 m, 23.1X.1981, W. Bitttiker; 3 exs, 2 exs, Wadi Dhiyan, 1050 m, 13.1X.1983, W. Biittiker.

Diagnosis: Body length 11-13 mm, cylindrical, rather long and narrow, small, chestnut-
red, the upper surface marked with very small white scales, metepisternum and metasternum
sparsely covered with hair, metasternum and metacoxae covered rather closely with elongate scales,
the 5% sternite bearing also numerous long hairs. Head closely and coarsely granular, the clypeus
short and rounded, almost straight in front, separated from the forehead by a strong arcuate carina,
occipital carina present (Fig. 11). Pronotum unevenly granular, the hind margin and posterior
median area smooth, sometimes with few strong punctures, the sides strongly angular behind the
middle, the front angles very obtuse and hind angles broadly rounded. Elytra and pygidium
convex, narrow, strongly and rather uniformly punctured. Front tibiae tridentarte, the 3™ tooth
distant from the 2°% meso- and meratibiae with a complete lateral carina; tarsal claws with external
branch thinner and shorter than the inner one (Fig. 12); hind spur twisted and screwdriver-like
(Fig. 5). Paramera as shown in Figs 23-24.

Remarks: Schizonycha angustata Kolbe, 1895 was described from Kenya (Wit, Tana River)
and is widely distributed in Africa from Senegal to Ethiopia. As observed by DECEILE (1982), the
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Fig. 18: Distribution of Schizonycha flavicornss, S. pyoidialis, S. angustata yemenensis, S. scortecciiand 5. buetiikeri n. sp. in Arabia.

pattern of scales on the upper surface of the body varies among populations. The populations we
examined from the Arabian Peninsula (S. 2. yemenensis) are characterised by a scattered punctua-
tion of the pronotum, small body size and short scales on the upper surface of the body. DECELLE
(Lc.) observed that the external angles of paramera apex are more angular in Arabic populations.
We can not confirm this character, but in the subspecies S. 2. yemenensis the acdeagus seems smaller
and less expanded at the tip. Although similar in its general appearance to S. pygidialis, this is
smaller and easily distinguished by the plainly visible white scales on the integument. Schizonycha
angustara is also morphologically related to 5. nyassica Kolbe, 1895, from Malawi.
Distribution: Afrotropical element; Schizonycha angustata angustata is widely distributed
in Africa from Senegal to Kenya and Ethiopia. In addition to its occurrence in Yemen, the
subspecies S. 4. yemenensis is also present in south-west Saudi Arabia but here it seems less common
than the other Schizonycha species. The collection sites were located at altitudes from over 1000 m
up to 2200 m. The occurrence of the species is shown in Fig. 18. Most of the 11 specimens were
collected in September. |

Schizonycha scorteccii Decelle, 1982 Figs 13-14, 18, 25-26
Schizomycha scorteccti Decelle, 1982. — At Soc. ital. Sci. nat. Museo civ. Stor. nat. Milano 123: 382.
Matecial: Type material: Yemen: o holotype of S. scorteccsi, Hadhramaue, Ingeramis, Southern Highland],
30.0V.1962, G. Scortecci, MCSNM; ¢ allotype, same data as holotype. — Non-type material: Oman: | ex., near
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Figs 19-28: Paramera of Schizonycha species in dorsal view (left) and lateral view (right). 19-20: S. flavicornis. 23-22: S. pygidialis.
23-24: S. angustate yemenensis. 25-26: S. scorteccii. 27-28: S. buettikeri n. sp.
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Bandar,al-]issé.h, hill valley, 10 m, 17.Ji1.1989, M.D. Gallagher, 1 ex.; 5 exs, 2 exs, Wadi Bani Khalid, Hajar al-Sharqi, 550 m,
21.1V.1983, M.D. Gallagher; 7 exs, 3 exs, Bid Bid, 250 m, 10.[V.1985, C. Holeschuh; 2 exs, 1 ex., Wadi Bih, Musandam,
300 m, M.D. Gallagher; 2 exs, 1 ex., 7 km SE of Dibab, 60 m, 17.18.IV.1985, C. Holzschuh, M.D. Gallagher & K. Smythe;
1 ex., Fanjah, Wadi Fanjah, 60 m, 9.IV.1985, C. Holzschub; 1 ex., near Fins, 15 m, 5-5.1V.1996, M.D. Gallagher; | ex., Jabal
Akhdar, Saig, 2000 m, 21.V.1981, TB. Larsen; | ex., 1 ex., Jazirat al-Ghanem, Musandam region, 90 m, 22.11.1979, T.B.
Tarsen; 2 exs, 1 ex., Wadi Mayh, SE of Muscat, 200 m, 11-12.1v.1983, C. Holzschuh; 2 exs, 1 ex., Rostaq, 335 m,
5.V.1981, T.B. Larsen; 3 exs, 1 ex., Sal al-Allzh, Musandam region, 100 m, M.D. Gallagher; 14 exs, 3 exs, Sama, N of
QQzylah, 400 m, 21.V.1985, C. Holzschub; 1 ex., Tawi Sadh, Wadi Muaydin, near Birkat al-Mawz, 650 m, 22.IV.1988,
M.D. Gallagher.

Diagnosis: Body length 8-10 mm, cylindrical, dark red, very shiny above and beneath,
thinly covered with extremely minute and inconspicuous sctag; metepisternum without scales;
metasternum sparsely covered with hair. Head closely granular, the clypeus a litdle protruding, its
sides nearly straight and the front margin slightly sinuate, separated from the forchead by a sharp
carina, occipital carina present (Fig. 13). Pronotum and elytra strongly and evenly punctured, the
sides of the pronotum strongly angular behind the middle and almost straight o the front and
hind angles, which are obtuse, the hind obsolete. Pygidium triangular, rather transverse, with shiny
surface, distinctly coarsely punctured but less densely than on the elytra. Meso- and metatibiae
without a complete lateral carina; carsal claws with external branch larger than the inner one, inner
branch as large as the external one but shorter (Fig. 14); hind spur flat and scythe-like. Paramera
as shown in Figs 25-26. ' '

. Remarks: Schizonycha scorteccii was known only from the typical series (two specimens)
collected in Central Yemen (Hadhramaut). The large number of specimens collected from various
localities in Oman permitted confirmation of all the discriminative characters used in the descrip-
tion. The species is very similar in external morphology to S. buettikeri n. sp., from which it may
be distinguished by the obsolete hind pronotal angles and by the inner branch of the front tarsal
claws being as wide as the exterpal one (Figs 14, 16).

Distribution: Endemic to Arabia; Schizonycha scorteccii occurs in the south-east part of the
Arabian Peninsula. It is known from the type locality in central Yemen (Hadhramaut) and a series
of localities from norchern Oman. Collection sites were Jocated from sea level to 650 m but a
single specimen was collected at a site (Saiq in Oman) at 2000 m a.s.l. The distribution of the
species is shown in Fig. 18. In Oman the specimens wete collected from February to May, but
about 60 % of the records were in April.

Schizonycha buettikeri 1. sp. Figs 15-16, 18, 27-28
Holetype: o, Saadi Arabia, Wadi Batayn, 620 m, 22.1V.1981, W. Biirciker, NHMB. — Paracrypes: Saudi
Arabia: 3 ¢d, 1 9, Dammam, 1989, DK; 1 ¢, same daca, GS; 1 &, 2 § 2, Wadi Batayn, 620 m, 22.IV.1981, W Bitcdker,
NHMB; 2 ¢, 3 89, same data, G5; [ &, 2 %%, same data, SNMNH; 1 f, Bahara, 94 m, 7. V.1978, W. Biittiker, GS; 1 ¢,
Wadi Durmah, 580 m, 9.V.1976, W. Biittiker, NHMB; 1 ¢, Wadi Hanifa, 600 m, 25.IV.1976, W. Wittmer & W. Bitdker, GS;
1 o, same data, NHMB; 1 , same data, SNMNH; 1 o, Hieth, 40 km $ of Riyadh, 510 m, 25.V.1976, W. Biittiker, GS; 1 o,
Wadi Khumra, 900 m, 14.V.1976, W. Bidker, GS; 1 d, Sah ai-Rimth, 750 m, 24-25.IV.1981, W. Riirtiker, NHMB. —
Oman: 1 d, 299, Wadi Bani Khalid, Hajar al-Shargi, 550 m, 21.1V.1983, M.D. Gallagher, GS; 2 6C, 2 29, same data,
NHMB:; 1 &, 1 2, same data, ONHM; 1 7, 1 9, Batinah, near Sohar, 20 m, 18-22.V.1982, M.D. Gallagher, GS; 4 9%, same
data, NHMB; 2 ¢ ¢, same data, ONHM; 1 ', near Baushar, 100 m, 26.11.1988, M.D. Gallagher, GS; 1 ¢, same data, NHMB;
1 &, Ghaba North, 135 m, 16.111.1988, M.D. Gailagher, NHMB; 1 o, Wadi al-Khawd, 50 m, 22.X.1988, GS.
Diagnosis: Body length 8-13 mm, small and cylindrical. Occipital carina present (Fig. 15);
hind pronotal angles sharp or slightly rounded. Metepisternum without scales; metasternum
sparsely covered with hair. Meso- and metatibiae without a complete lateral carina; tarsal claws
with external branch larger than the inner one, which is very small (Fig. 16); hind spur flat and

scythe-like. Schizonycha buettikeri n. sp. is very close in external morphology to S. scorteccis, from
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which it can be readily distinguished by the different shape of the anterior angles of pronotum and
of claws (Figs 14, 16). The paramera are very distinctive between the two species (Figs 25-28).

Description of & holotype: Body length 11 mu, width 4.5 mm, cylindrical and elongate.
Integuments dark red, shiny above and beneath, above with extremely minute and inconspicuous
setae, recumbent with short setae, with the head closely granulated. Clypeus broad, trapezoid,
sinuate in the middle of the front margin, separated from the forchead by a sharp carina; occiput
with transverse carina (Fig. 13). Pronotum coarsely punctured; the sides angular in the middle,
front and hind angles obtuse. Elytra strongly and rather closely punctured. Pygidium triangular,
rather broad, the surface alutaceus, not distinctly punctured, sparsely and minutely setose. Antenna
10-segmented, club 3-segmented; club longer than the base of antennal club. Front tibiae strongly
tridentate. Meso- and metatibiac without a complete lateral carina. Hind spur flat and scythe-
like. Tarsal claws with inner branch very small (Fig. 16). Aedeagus with paramera symmetrical
(Figs 27-28).

Male paratypes: Body length 8-10 mm. The specimens do not show any important morpho-
logical difference from the holotype.

Females differ from males in having a shorter antennal claw and a more developed lower
ramus of the tarsal claw, front tarsi shorter and distal margin of pygidium with a longitudinal
furrow. Some female specimens from Oman (Bani Khalid) were exceptionally large (body length
13 mm). :

Remarks: Schizonycha buettikeri is similar to S. scortecciz, from which it can be distinguished
by sharp hind pronotal angles, the very small inner branch of tarsal claws and by the different
shape of paramera (Figs 25-28). The species is also closely related 1o a series of specimens from the
south of Iran (Bandar Abbas). These specimens were identified by Petrovitz as S. fuscescens
Blanchard, 1850, but in fact they seem to represent 2 new species.

Distribution: Endemic to Arabia; Schizonycha buettikers is known from several localities
in central Saudi Arabia and from northern Oman. The collection sites were located from 95 to
900 m a.s.l. The occurrence of the species is shown in Fig. 18. The specimens were collected from
February to Qctober, but 75 % of records were made in April-May.

Derivatio nominis: The new species is dedicated to Prof. Wilhelm Biittiker, an eminent
scientific authority on Arabian zoology, as a token of thanks for providing the material for this study.

Tribe Rhizotrogini

Diagnosis: Antennal club in both sexes 3-segmented, equal or shorter than the stem; foot-stalk
in males with third segment not longer than the second. Claws in males not cleft at apex, with
basal tooth, outer and inner teeth subequal. Labrum not transverse, bilobed and symmetrical.
Anterior margin of pronotum in the middle with short setae. Mesosternum not protruding
between the middle coxae. Metepisternum narrow, more than three times as long as its width,
metepimera small, in the same plane as the metepisternum. Abdominal sternites connate with
sutures fine or absent in the middle, without white spots on each side, 6% abdominal sternite not
retracting under the 5™. Anterior coxae not prominent, ransverse. Anterior tibiae 2- or 3-dentate
on the outer edge and with a spur on the inner edge. Larvae with anus angular in the middle.

Remarks and distribution: This large tribe contains about 1400 species and is well
represented in the Palaearctic, Nearctic, Neotropical and Oriental regions. Only the genus
Aethiaratrogus is present in Arabia and in East Africa, while the Rhizotrogini are absent from the
Australian region.
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Figs 29-35: Aethiaratrogus yemenicus, d holotype. 29: Head. 30: Antenna. 31: Pronotum. 32: Fronr claw. 33: Metatihia, 34:
Paramera in lateral view, 35: Same in dorsal view.

Genus Aethiaratrogus Decelle, 1982
Aethiaratrogus Decelle, 1982, — Auti Soc. ital. Sci. pat. Museo civ. Stor. nat. Milano 123: 384.

Type species: Rhizotrogus clypeatus Blanchard, 1850, by present designation.

Diagnosis: Integuments yellow-brown; upper surface of body shiny, almost glabrous.
Antenpa 10-segmented; antennal club 3-segmented, small, length equal to that of the stem; foot-
stalk with the third segment equal to the second; 6t segment longer than the 7* (Fig, 30). Apical
segment of maxillary palp narrow, not excavate. Clypeus sub-trapezoid with anterior margin
deeply reflexed and well developed; front without transverse catina, with lateral margin near the
eyes elevated, vertex rugose. Anterior margin of pronotum (Fig. 31) margined in the middle; poste-
rior margin of pronotum not margined in the middle; lateral margins of pronotum serrated; lateral
and anterior margins of pronotum with setac. Elytrae without costae, glabrous. Merasternum
densely covered with long hairs; abdominal sternites with a range of spines. Posterior coxac not
dose to the mesocoxac; mesofemurs in males not enlarged, anterior tibiae in males 2- or 3-dentate,
with internal spurs located in front of median tooth; apical spurs of metatibiae spine-like, not
enlarged; anterior tibiae with external margin not transparent; meso- and metatibiae without a
complete carina across each tibia; dorsal margin of metatibiae with teeth and spines (Fig. 33); tarsal
segments sparsely pilose beneath; first segment of metartarsi subequal or shorter than second;
tarsomera thick and short; claws narrow at the base and with a basoventral tooth (Fig. 32). Wings
and humeral callus well developed. Aedeagus tubular.

Remarks and distribucion: The genus was created by Decelle for the two specics of
Rhizotrogini, Aethiaratrogus clypeatus (Blanchard, 1850) present in Ethiopia (Harar) and A.
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yemenicus Decelle, 1982, from Yemen. Aethiaratrogus clypeatus is known from a few specimens and
A. yemenicus only from the holotype.

Aethiaratrogus yemenicus Decelle, 1982 Figs 2, 29-35, 47, Plate 3
’ Aethiaratrogus yemenicus Decelle, 1982. — Arti Soc. ital. Sci. nat. Museo civ. Stor. nat. Milano 123: 385,

Material: Type material: Yemen: & holotype of Aethiaratrogus yemenicus, Sumara Pass, 2800 m, 1X.1965, G.
Scortecci, MCSNM.

Diagnosis: Body length 14 mm (Plate 3). Upper surface of the body almost glabrous, shiny,
yellow with the front and the middle of pronotum brown. Anterior margin of the clypeus
expanded laterally, front without carina, vertex rugose (Fig. 29). Posterior margin of pronoturm not
margined in the middle and without setae. Abdominal sternites 2-5 with a range of thick disp ersed
spines. Aedeagus as shown in Figs 34-35.

Remarks: We compared Aethiaratrogus yemenicus to one specimen of A. chypeatus, the other
species belonging to this genus, from Harar (Ethiopia). It differs from A. clypeatus in its larger bedy
size, the clypeus being expanded laterally, the absence of setae on the basal margin of the pronotum
and the surface of pronotum which is less punctured and more shiny. DECELLE (1982) also
differentiated them by their front tibiae, which, according to him, are 3-toothed in A. yemenicus
and 2-toothed in A. clypeatus; however, this difference is not confirmed since the specimens of A,
clypeatus we examined had 3-toothed front tibiae as in the type of A. yemenicus. The shape of the
aedeagus of the two species is very similar.

Distribuction: Endemic to Arabia; Aethiaratrogus yemenicus is known only from the
holotype collected by Scortecci in a mountainous area of the western part of Yemen, in Septernber.
The location of the collection site of the species is shown in the distribution map in Fig. 47.

Ttibe Melolonthini

Diagnosis: Body large, generally more than 18 mm in length, sexual dimorphism well marked.
Upper surface of body usually scaly. Antenna 10-segmented, antennal claw with more than three
segments, generally longer than the stem. Claws not cleft at apex, with a big tooth beneath.
Labrum bilobed and symmetric. Metepisternum wide, less than three times as long as its width,
metepimera large; metepisternum in the same plane as metepimera. Abdominal sternites connate
-with sutures fine or absent in middle; 6™ abdominal sternite not retracting under the 5%, Anterior
coxac not prominent, transverse. Wings and humeral callus in both sexes well developed. Larvae
with anus transverse.

Distribution: Nearly 340 species known to date. The tribe Melolonthini is distributed in
the Nearctic, Palaearctic, Oriental, Australian and Neotropical regions, while it is completely
absent from the Afrotropical region. Before now, no Melolonthini had been recorded {from the
Arabian Peninsula and the three species described here from Saudi Arabia and Oman extend the
southern limit of the distribution of the tribe in the Palaearctic region.

Key to the Melolonthini of Arabia

1 Antennal club in males S-segmented (Fig. 39), in females 4-segmented (genus
CUphomoxia) ... oeeee e 2
- Antennal club in males 6-7-segmented (Figs 51, 57), in females 5-6-segmented

(GEnUIS CrYPROTOZUS) « o+ v v v es s st e s 3
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2 Hind pronotal angles sharp (Fig. 44), upper surface of the body densely covered with
white scales, external claw with tooth small but well defined; lower margin of
metafemora with short spines Cyphonoxia praestabilis Reitter, 1889 (from Iraq)

- Hind pronotal angles obsolete (Fig. 40), upper surface of the body sparsely covered
with white scales, external claw with tooth very small and barely visible; lower margin
of metafemora with long and thin spines Cyphonoxia buettikeri n. sp.

3 Fourth antennal segment normally developed as the 3¢

Cryptotrogus weisei Kraatz, 1888 (from Jordan and Egypt)
and Cryptotrogus mesopotamicus (Petrovitz, 1962) (from Iraq)

- Fourth antennal segment very elongate reaching half the length of the antennal club,
the antennal club can be considered as composed of seven segments (Figs 51, 57) . . 2

4 Body large (more than 20 mm), metatibiae progressively enlarged from base to apex
(Fig. 52) Cryptotrogus kruppi n. sp.

- Body small (less than 19 mm), metatibiae abruptly enlarged distally (Fig. 58) ‘

Cryptotrogus gallagheri n. sp.

Genus Gyphonoxia Reitter, 1869
Cyphonoxia Retteer, 1869. —- Wien. Entomol. Zeit. 8: 276.

Type species: Cyphonoxia praestabilis Reitter, 1889, by subsequent designation (MEDVEDEV
1951: 175). :

Diagnosis: Body length of the Arabian species 16.0-16.5 mm. Integument colour brown
with head and border of pronotum dark brown, with fine recumbent scales. Antennal club in
males 5-segmented, in females 4-segmented; terminal segments of maxillary palps oval. Clypeus
without 4 carina before front suture, vertex not carinate. Lateral and anterior margin of pronotum
with setac. Elytrac without costac. Mesosternum not protruding between the middle coxae;
metasternum densely covered with long hairs; metepisternum wide, less than three times as Jong as
its width, metepimera large. Mesofemurs in males not enlarged. Protibiae on the outer edge with
two teeth in addition to the apical point inner edge without spurs; claws of protarsi in males
strongly asymmetrical with basoventral tooth of the outer claw smaller in size than the basoventral
tooth of the inner claw.

Remarks and distribution: NIKOLAJEV (1987) synonymised the genus Cyphonoxia with
Cryprotrogus Kraatz, 1888 and Microphylla Kraatz, 1890 but the synonymy was rejected by BarauD
(1992). Nine species were known up to now from this genus, of which five are present in the
Arabian sub-region (C. tatianae Semenov & Medvedev, 1936, C. zarudnyi Semenov & Medvedey,
1936, C. kermanensis Semenov & Medvedev, 1936, C. glazunovi Semenov, 1896, and C. haarloovi
Petrovitz, 1955), one in Mesopotamia (C. praestabilis Reitter, 1889), one in Turkmenistan (C.
brenskei Reitter, 1895), and two in India (C. delbiensis Anand, 1988 and C. gitashri Mittal, 1988).
The species here described represents the most southern species of the genus CGyphonoxia. The
genus is also new for the Arabian Peninsula.

Cyphonoxia buettikeri n. sp. Figs 36-43, 47, Plate 4

Holotype: <, Saudi Arabia, Khaybar, 680 m, 26.1V.1979, KAU-NHMB Exped. N. Hejaz, NHMB. — Paratypes:
Saudi Arabia: 2, 17 km § of Khaybar, otherwise same data as holorype, GS (1), NHMB {(1)%; 1 ex., Turabah {wells),
1200 m, 7-8.X.1980, W. Biittiker, SNMNH.

Diagnosis: Body length 16.0-16.5 mm (Plate 4). Hind pronotal angles obsolete (Fig. 40),
upper surface of the body sparsely covered with white scales, front external claw with very small
tooth barely visible (Fig. 42); lower margin of metafemora with long and thin spines.
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Figs 36-46: 36-43: Gyphonoxia buettikeri n. sp., o holotype. 36: Clypens and labrum in frontal view, 37: Clypeus in dorsal view.
38: Clypeus in lateral view. 39: Antenna. 40: Hind pronotal angle. 41: Front internal claw. 42: Front external claw. 43: Paramera.
44-46: C. praestabilis. 44: Hind pronotal angle. 45: Front external claw. 46: Paramera in lateral view.

Description of & holotype: Body length 16 mm, width 7 mm. Integuments brown with
head and border of pronotum dark brown. Antennae 10-segmented, club 5-segmented, first article
of foot-stalk short and large, antennal club as long as the foot-stalk (Fig. 39). Head with recum-
bent scales and front with erect setae; clypeus strongly reflexed apically (Fig. 38), lateral and front
margins sinuate (Fig. 37). Prothorax broadly convex, widest at middle, front angle obtuse, the
posterior angle completely rounded (Fig. 40); 1-2 times as wide as long, with denser shallow
punctures, surface with narrow scales concentrated along the lateral margin; anterior margin with
suberect hairs. Elytra with fine recumbent scales concentrated along the suture and the base of the
elytra. Pygidium with small white scales evenly distributed. Metasternum densely covered with

Plates 1-10: All illustrations in original size x 3. 1: Schizonycha flavicornis, & holotype, 17.5 mm, from Wadi Harran, Saudi
Arabia. 2: Schizonycha pygidialis, &, 15.5 mm, from Wadi Jizan, Saudi Arabia. 3: Aethiaratrogus yemenicus, & holotype, 14 mm,
from Sumara Pass, Yemen. 4: Cyphonoxia buestikeri n. sp., & holotype, 16 mm, from Kbaybar, Szudi Arabia. 5: Cryprotrogus
kruppi n. sp., & holotype, 22 mm, from Ain Dar, Saudi Arabia. 6: Cryprotrogus gatlagheri n. sp., & paratype, 18 mm, from
Shariq, Saudi Arabia. 7: Pachydema buestikeri n. sp., & holotype, 11.5 mum, from Tawi Sarim, Oman. 8: Tamyproctoides arabicus,
d, 13.5 mm, from Qatif, Saudi Arabia. 9: Phalangonyx badhramanticus, S holotype, 9.5 mm, from Madi, Hadhramaut, Yemen,.
10: Bucitikeria n. gen. graingeri n. sp., & holorype, 7.8 mm, from Rub al-Khali, Saud: Arabia.
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hairs, abdominal sternite covered with white scales and with a fringe of erect setac. Protibiae
strongly tridentate, the basal tooth far from the middle; front external claw with basal tooth
almost absent; lower margin of metafemora with long and thin spines. Paramera as shown in
Fig. 43.

Male paratypes: Body length 16.0-16.5 mm. The specimens do not show any major morpho-
logical differences from the holotype with the exception of some slight differences in the shape of
the paramera apex. Female not described.

- Remarks: Cyphonoxia buettikeri n. sp. may be readily distinguished from the other species
from the Arabian sub-region by its small body size (16 mm compared to 19-24 mm in the Arabian
species). Gyphonoxia buetsikeri is close to C. praestabilis, from Mesopotamia, from which it can be
distinguished by its obsolete hind pronotal angles (Figs 40, 44), the upper surface of the body, the
front external claw and the lower margin of the metafemora. The Paramera shape is slightly
different (Figs 43, 40).

Distribution: Endemic to Arabia; Gyphonoxia buettikeri n. sp. is known only from two
localities in the north-west of Saudi Arabia. The location of the collection sites of this species is
shown in Fig. 47. The specimens were collected in April and October at an altitude of 680 and
1200 m, respectively. |

Derivatio nominis: The new species is dedicated to Prof. Wilhelm Bittiker who col-
lected most of the specimens.

Genus Cryptotrogus Kraatz, 1888
Cryptotrogus Kraatz, 1888, — Deur. Entomol. Zeitschi, 32: 206.

Type species: Cryptotrogus weisei Kraarz, 1888, by subsequent designation (MEDVEDEY
1951; 171).

Diagnosis: Body length of Arabian species 17.0-22.5 mm. Integument colour brown, scaly.
Antenna 10-segmented; antennal club in males 6- or 7-lamellate (Figs 51, 57), in females 5 or
G-lamellate, small, equal or shorter than the remainder of the antenna; antenna in males with 3rd
segment not very long, less than the two preceding segments, terminal segments of maxillary palps
oval, with an obvious flat dorsal area or concavity. Clypeus without a carina before front suture;
frons without transverse carina; vertex not carinate. Anterior and posterior margins of pronotum
not margined in the middle, lateral margins of pronotum not serrated; lateral and anterior margin
of pronotum with short cilia. Elytrae without costae. Mesosternum not protruding between the
middle coxae; metasternum densely covered with long hairs; metepisternum wide, less than three
times as long as its width, metepimera large. Abdominal ventrites covered with scales; without
white spots on each side. Protibiac on the outer edge with two teeth in addition to the apical point,
inner edge without spurs; meso- and metatibiae without transverse spinose ridge near the middle;
dorsal margin of metatibiae with strong setae; 1* segment of metatarsi longer than second; claws
of protarsi in males strongly asymmetrical with basoventral tooth of the outer claw smaller in size
than that of the inner claw.

Remarks and distribution: Eight species of the genus Cryptosrogus were known up to
now: C. afghanus Balthasar, 1955, from Afghanistan, C. weisei Kraatz, 1888, from Egypt and
Jordan, C. zarudnianus (Semenov & Medvedev, 1936 sub Meganoxia) from Iran, C. maluzhenkoi
(Zaitev, 1927 sub Cyphonoxia) from Armenia, C. oriia (Reitter, 1902 sub Meganoxia) from
Armenia, C niveus (Hampe, 1852 sub Anoxia) from "Transcaucasus, C. miksici Petrovitz, 1963,
from Tran, and C. mesoporamicus (Petrovitz, 1962 sub Meganoxia). 'The genus is new for the
Arabian Peninsula. The two species described here are the southernmost of this genus. They are
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Fig. 47: Distribution of Aethiararrogus yemenicus, Cyphonoxia bucitikeri 1. sp., Cryptotrogus kruppi n. sp. and C. gallagheri n. sp.
in Arabia.

also the only species of the genus Cryptotrogus with the antennal club 7-lamellate. They can be
considered as intermediate forms between the genus Cryptorogus, usually with the antennal club
6-lamellate, and the genus Achranoxia Kraatz, 1888, with the antennal club 7-lamellate. The idea
proposed by NIKOLAJEV (1987) and rejected by BARAUD (1992), that the genus Cyphonoxia is
synonymous with Cryprosrogus and Microphylla, should probably be reconsidered. These genera are
discriminated by the number of antennal club segments; nevertheless in the Melolonthinae the
number of the antennal segments, as well as of the ntennal club, in many cases seems not to be a

primary character.

Cryptotrogus kruppi n. sp- Figs 47-53, Plates 5, 11

Holotype: o, Saudi Arabia, Ain Dar, 150 m, IV.1979, NHMB. — Paratype: Saudi Arabia:1d, Nuayriyah,
180 m, 20.V.1980, W. Biittiker, G3.

Diagnosis: Body length 22.0-22.5 mm (Plate 5). Integuments brown, with posterior part
of the head black, head pronotum and scutellum white, the covering composed of solid white
scales. Antennal club 7-lamellate with the 1% lamella shorter than the others (Fig. 51). Metatibiae
progressively enlarged from the base to the apex (Fig. 52). Cryptotrogus kruppi 1. sp. is related to
C. niveus, from which it differs by the 7-segmented antennal club.
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51 52 53

Figs 48-53: Cryptotrogus kruppi n. sp, & holotype. 48: Clypeus and fabrum in frontal view. 49: Clypeus in dorsal view. 50:
Clypeus in lateral view. 51: Antenna. 52: Metatibia. 33: Paramera in lateral view.

Description of & holotype: Body length 22 mm, width 9.5 mm. Integuments brown with
posterior part of the head black. Antennae 10-segmented, antennal club 7-segmented, of which
the 1% segment is shorter than the 2nd, ancennal club as long as the foot-stalk plus the base of
antennal club (Fig. 51). Apical segment of maxillary palps with small slightly concave atea dorsally.
Clypeal angle well defined, anterior border sinuate with reflexed margin (Figs 49-50). Front with
semi-erect, cream-coloured, bristle-like hairs. Vertex smooth glabrous. Prothorax with close,
contiguous or densely overlapping rounded scales which virtually obscure the lateral thoracic
integument, central part of pronotum with sparse white scales, anterior and lateral margin of
prothorax with few, sparse, erect hairs. Scutellum contiguously covered with white scales. Elytra
anteriorly, lateral margin apically with scartered to contiguous rounded white scales. Pygidium
covered with white scales. Ventral thoracic segments densely covered with white scales. Meta-
sternum with recambent dense white hairs. Anterior tibiae strongly tridentate, the 3% tooth distant
from the second. Front external claw with basal tooth much smaller than the tooth on the internal
claw. Paramera as shown in Fig. 53.

Male paratype: Body length 22.5 mm. The specimen has less dense hairs on the upper
surface of the body than the holotype. Female unknown.

Distribution: Endemic to Arabia; Cryprotrogus kruppi n. sp. is known only from two
specimens collected from two localities in eastern Saudi Arabia. The location of the collection
sites is shown in Fig. 47. The specimens were collected in April and May art an altitude of
150-180 m.
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Figs 54-60: Cryptotrogus gallagheri p. sp. & holotype: 54: Clypeus and labrum in frontal view. 55: Clypeus in dossal view. 56:
Clypeus in lateral view. 57: Antenna. 58: Metaribia. 59: Paramera in lateral view. 60: C. weisei, paramera in laceral view.

Derivatio nominis: The species is dedicated to Dr. Friedhelm Krupp, the distinguished
and devoted zoologist, and the successful director of several ecological marine conservation projects

in the Middle East.

Cryptotrogus gallagherin. sp. Figs 3, 47, 54-59, Plate 6
Holotype: ¢, Oman, Shariq, Acacia wood, 295 m, 10.1[1.1986, W. Biittiker, NHMB. — Paratypes: Oman: 1 d,
Quhayd, 15 m, 17-19.11.1986, W. Biicriker, SNMNH; 1 ex., Qarhat Mu'ammar, Wahiba Sands, 40 m, 21-28.11.1986, M.D.

Gallagher, GS.
Diagnosis: Body length 17.0-18.5 mm (Plate 6). Integuments dark brown, densely scaled,

the covering composed of pointed white scales. Antennal club 7-lamellate with the 17 lamella
shorter than the 27 (Fig. 57). Metatibiae abruptly enlarged distally (Fig. 58). Cryprorrogus
gallagheri n. sp. is close to C. weiser, from which it is distinguished by the 7-segmented antennal
club and the median and posterior tibiae which are abrupdy enlarged distally.

Description of d holotype: Body length 18.5 mm, width 8.5 mm. Integuments dark
brown, upper surface densely covered with pointed white scales. Antennae 10-segmented, antennal
club 7-segmented of which the 1% segment is shorter than the 2°¢; antennal club longer than stem
(Fig. 57). Apical segment of maxillary palps with small slightly concave area dorsally. Head slightly
darker than elytra; clypeus concave, its anterior margin abruptly reflexed (Fig. 56), lateral margin
medially angular, frontal margin slightly sinuate (Fig. 55); head with close semi-erect pointed
white scales and yellow hairs semi-erect on clypeus and erect in front. Pronotum about 1.5 times
as wide as long; lateral margins not serrated, with long erect white hairs and sinuate posteriorly;
che scales are mixed with semi-erect hairs which are longer along the anterior margin. Scutellum
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with lateral vittae composed of large pointed scales. Elytra with uniformly distributed white scales
except at the base were they are more contiguous. Propygidium with long erect hairs. Pygidium
uniformly covered with scales. Thoracic sternites densely covered with long white hairs. Abdomi-
nal sternites densely covered with white pointed scales. Anterior tibiae strongly tridentate with
sharp, equally spaced teeth. Meso- and metatibiae abruptly enlarged distally. Front external claw
with basal tooth much smaller than the tooth on the internal claw.

Paramera as shown in Fig. 59.

Male paratypes: Body length 17-18 mm. The specimens do not show any major morpholo-
gical differences from the holotype. Femnale unknown.

Remarks: Because of its small size, Cryptotrogus gallagheri n. sp. is closely related 1o C. weisei
from which it is distinguished by the 7-segmented antennal club and its median and posterior
fibiae which are abruptly enlarged distally.

Distribution: Endemic to Arabia; Cryptotrogus gallagheri is known only from three
specimens collected in three nearby localities in the south-cast of Oman near Wahiba Sands. The
collection sites are shown in Fig. 47. The specimens were all collected in February and March at
an altitude of 15-300 m.

Derivatio nominis: The species is dedicated to Mr. Michael D. Gallagher, the curator of
the Oman Natural History Museum, who collected one of the specimens.

Subfamily Pachydeminae

Diagnosis: The Arabian Pachydeminae are delicate and yellow in colour. Pachydeminac differ
from other scarabaeid subfamilies by: Antennae 10-segmented, ending in a 5-7-lamellate club,
generally long; claws bifid at apex, fixed and equal; anterior tibiac adapted for digging, flattened,
gencrally tridentate on the outer edge (except in Canaudema Lacroix, 1994, from Socotra Island),
with a spur on the inner edge; basal abdominal sternites free, the 5% and 6% connected by a
membrane; distal spurs of the meso- and metatibia placed laterally to the articulation of the tarsus
so that the proximal segment of the tarsus can pass only above the spurs during movement;
posterior spiracles placed in scarcely diverging lines; claws fixed, median and posterior sub-equal;
labrum chitinous, variable in shape but generally clearly visible externally; organ of the mouth
reduced, maxillac without teeth on the inner edge; anterior margin of the pronotum with a
membranous border; wings with radial veins 1 and 3 not jointed distally. In the larval stages, the
anal cleft is angular in the middle.

Remarks and distribution: In the past Pachydeminae were considered to be a tribe of
the Melolonthinae, but more recent studies have shown that this group is phylogenetically distinct
from Melolonthinae groups, being closer to a fossil group from the Cretaceous (NIKOLAJEY 1996,
in press). Approximately 400 species of Pachydeminae, belonging to about 90 genera, are distri-
buted in all the zoogeographic regions with the exception of the Oriental and Australian regions.
The maximum number of species, about 200 belonging to 19 genera, is present in the Palacarctic
region, bur the species of the Afrotropical region are still largely unknown except in South Africa.

This study has shown that the subfamily Pachydeminae is represented in the Arabian Penin-
sula by five species (two of them new for science), belonging to four genera (two of them new for
Arabia and one new for science). Two additional taxa, Canaudema socotrae Lacroix, 1994 and
Tanyproctus puncticeps (Waterhouse, 1881 sub - Pachydema) are also known from Socotra Island
(Lacrotx 1994). Pachydema pilosa Walker, 1871, erroneously recorded from Arabia (DaLLA TORRE
1913), was in fact described from Sinai (Wadi Nash).
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Key to the Pachydeminae of Arabia and Socotra Island

1 Protibiac on the outer edge with one tooth in addition to the apical poing antennal
club 7-lamellate, the 1% segment shorter than the 2% integuments pruinose (genus
endemic to Socotra Island) Canaudema socotrae
- Protibiac on the outer edge with two teeth in addition to the apical point; antennal
club 5-6-lamellate, the 1% segment subequal in length to the 2°d; integuments not
PIUILOSE 4 v v amiemaan s e T 2
2 Terminal segment of maxillary palps oval, large and deeply excavate (Fig. 62);
antennal club oval (Fig. 63); 1 metatarsomerc of metatibiac much longer than the
2nd _ Puachydema buettikeri n. sp.
- Terminal segment of maxillary palps subcylindrical or slightly oval but not excavate;
antennal club lamellate (Figs 70, 78, 87, 95); 1** metatarsomere generally subequal
in length to the 2 or slightly shorter (¥igs 80, 15 T 3
3 Protarsomeres 2-3 in males subcylindrical (Fig, 97), with small sctose pad, limited at
the anterior part of the tarsomera; lateral margins of pronotum subparallel (Fig. 96);
Jabrum wich anterior margin straight, with hairs present on the entire surface
(Fig. 94) Buettikeria n. gen. graingeri n. sp.
- Protarsomeres 2-3 in males enlarged and ventrally flat (Fig. 72), with densely setose
pad; lateral margins of pronotum arched (Figs 71, 79, 88); labrum with anterior
margin sinuate, with Jong hairs present only laterally (Figs 69,77, 86) ........... 4
4 QOutline of clypeus semi-circular, bilobed; antennal club subequal in length to stem,
straight Tanyproctus puncticeps
- Outline of clypeus trapezoidal with anterior margin deeply sinuate (Figs 68, 76, 85);
antennal club longer than stem, with the distal 3™ arcuate externally (Figs 70, 78,
74 T R TR 5
5 Antennal club 6-lamellate, connection between the last flagellum segment and 1%
club segment not close to the base of the antennal club (Fig. 70); inner surface of 1%
metatarsomere flat Tanyproctoides arabicus
- Antennal club 5-lamellate, connection between the last flagellum segment and 1%
club segment close to the base of the antennal club (Figs 78, 87); 1" metatarsomere
subcylindrical with a carina on the lower margin ...c....oooniea e 6
6 Lateral margin of the elytra with very short and sparse hairs; metatarsi very long with
2°¢ segment longer than the 1% (Fig. 89); labrum not transverse and slightly sinuate
{Fig. 80) Phalangonyx buettikeri n. sp.
- Lateral margin of the elytra with long and densc hairs; metatarsi not very long with
224 seement subequal to the 1% (Fig. 80); labrum short and transverse, deeply sinuate
(Fig. 77) Phalangonyx hadbramauticus Decelle

Genus Pachydema Castelnau, 1832
Pachydema Castelnau, 1832. — Mag. Zool. 2 Ins. rab. 37.
Subgenus Sparophysa Burmeister, 1885. — Handbook of Entomology 4 (2): 442.

Type species: Melolontha hirticollis Fabricius, 1787, by subsequent designation (MEDVEDEV
1952: 90).

Diagnosis: Body length 11-15 mm, integuments shiny and yellowish to brown; upper
surface almost glabrous. Outline of clypeus semi-circular, rarely trapezoidal (subgenus Phygo-
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toxenmd), with anterior angles rounded; labrum short and transverse, with anterior margin sinuate
and long hairs present only laterally; labium broader than long; terminal segment of maxillary
palps subcylindrical or oval, in some species very large and with a deep dorsal concavity (subgenus
Sparophysa). Antennac 10-segmented, antennal club 5_lamellate, longer than stem to slightly
shorter than stem; connection between the last flagellum segment and 1% antennal club segment
located at the base of the antennal club. Protibiae on the outer edge with two teeth in addition to
the apical point, inner edge with spur; protarsomeres 2-3 in males very large and ventrally flat,
with densely setose pad; protarsi claws both bifid; metatibiae subequal in length to the femora or
slightly shorter and enlarged progressively from the base to the apex; 1% metatarsomere with ventral .
carina. Base of the pronotum narrowly margined. Wings and humeral callus in both sexes well
developed.

Remarks and distribution: Some 65 species belong to this genus, which is currently
divided into four subgenera (Pachydema s. str., Sparophysa Burmeister, 1855, Phygotoxeuma
Brenske, 1897 and Artia Rambur, 1843). The genus is distributed mainly in North Africa, from
the Canary Islands to Libya, extending to Egypt (six species) and Syria (2 abeillei Fairmaire, 1881).
The new species described here from Oman expand the distribution of the genus in the east into
the Saharo-Sindian transition area, which represents a particularly important zoogeographic
region.

Pachydema (Sparophysa) buettikeri n. sp. Figs 6, 61-67, 84, Plates 7, 12

Heolotype: o, Oman, Tawi Sarim, Camp, 137 m, 10-12.11.1986, Oman Fastern Sands Project, W. Bictiker, NHMB.
— Paratypes: Oman:35 Jd, same data as holotype, NTIMB (1), SNMNH (1), G§ (2), ONHM (1).

Diagnosis: Body length 9.0-11.5 mam (Plate 7). Integuments on dorsal surface of the body
shiny; mandibles very long, arcuate and pointed; terminal segment of maxillary palps as long as
the antennal club and larger than it, oval-shaped and with a deep furrow on the dorsal surface
(Fig. 62) (subgenus Sparophysa); antennal club oval, subequal in length to stem (Fig. 63); outline
of clypeus semi-circular, bisinuate and with anterior angles rounded (Fig. 61); 1™ metatarsomere
much longer than the 2. Pachydema buettikeri n. sp. is similar to P abeillei from Syria, from
which it is distinguished by very large palps, the bisinuate clypeus and the largely dilated pro-
tarsomera.

Description of & holotype: Body length 11.5 mm, width 5 mm. Body shiny, light yellow,
marbled with brown on the pronotum. Upper surface of the body almost glabrous; lower surface
with long yellowish hairs. Head almost glabrous with: scattered hairs; clypeus narrowly emarginate
with margin strongly reflexed (Fig. 61); genae rounded; small and laterally unexposed eyes, the
frons between the eyes is nearly three times as wide as one eye in dorsal view; the surface of the
head is coarse and closely punctate throughout; puncrures between eyes are contiguous; antennal
club shorter than the preceding five segments combined. Mandibles very long, arcuate and
pointed; last segment of maxillary palps as long as the antennal club and larger than it, oval-shaped
and with a deep furrow on the dorsal surface (Fig. 62). Pronotum convex (Fig. 61), widest in the
basal third with an indistinct longitudinal furrow in the middle; pronotal puncrures small and
gencrally separated by less than their diameters; anterior margin glabrous, posterior margin with
short hairs and lateral margins with Jong fine hairs. Scutellum flat, as farge as wide, unpuncrate
and glabrous. Elytra widest just behind the middle, punctures small and more scattered than those
of the pronotum. Lateral margins of elytra with short hairs along lateral portions. Pygidium small,
convex, glabrous with scattered punctures. Pro- and mesotarsi with 1% segment slightly enlarged
distally, 2°¢ and 3 very enlarged, the 4% pearly cylindrical (Fig. 64); the first three with a setose



Melolonthinac and Pachydeminae of Arabia 133

Figs 61-67: Pachydema buetsikeri n. sp., & holotype: 61: Head and pronotum. 62: Maxillary palp, last segment. 63: Antenna.
64: Protarsus. 65: Metatibia, 66: Aedcagus in lateral view. 67: Paramera in dorsal view.

pad ventrally. Metatarsi flat; metatibiae without complete carina across the external surface
(Fig. 65). Acdeagus as shown in Figs 66-67.

Male paratypes: Body length 9.0-11.5 mm. The specimens do not show any important
morphological differences from the holotype. Female unknown. :

Remarks: Pachydema buettikeri n. sp. belongs to the subgenus Sparophysa, the species of
which are characterised by a large and deeply excavate apical segment of maxillary palps. The new
specics is easily recognisable by its small size, its light colour and the anterior and posterior margins
of the pronotum which are almost glabrous. A distinguishing character of this species are the well-
developed mandibles which are clearly visible in dorsal view. This character is in contrast with the
general features of the Pachydeminae where the organs of the mouth are reduced. Pachydema
buettikeri n. sp. is particularly close to 22 abeillei from Syria, from which ic is distinguished by very
large palps, the bisinuate clypeus and largely dilated protarsomera.

Distribution: Endemic to Arabia; Pachydema buettikeri is the most south-eastern represen-
tative of the Palaearctic genus Pachydema. The subgenus Sparophysa is distributed in desert areas
from Algeria to Sinai. Pachydema buettikers is known only from one locality in the south-east of
Oman near the Arabian Sea coast (Fig. 84). The specimens were collected in February at an
altitude of 137 m.

Derivatio nominis: The new species is dedicated to Prof. Wilhelm Biittiker, the distin-

guished zoologist, who collected all the specimens.
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Genus Zanyproctoides Petrovitz, 1971
Tanyproctoides Perrovitz, 1971, — Iszael Journal of Entomology 6: 229.

Type species: Tanyproctoides arabicus Petrovitz, 1971, original designation.

Diagnosis: Body length 13-14 mm. Outline of clypeus trapezoidal with anterior margin
deeply sinuate and angles acute, front densely covered by recumbent and rigid setae (Fig. 68).
Antennac 10-segmented (Fig. 70); antennal club G-lamellate; connection between the last flagel-
lum segment and the 1% club segment not close at the base of the antennal club. Mentum convex;
terminal segment of maxillary palps cylindrical. Protibiae on the outer edge with two teeth in
addition to the apical point; metatibiae much shorter than femora; 2°-4® protarsi and mesotarsi
enlarged and with densely setose pad; inner surface of 1% metatarsomere flat. Claws bifid. Paramera
subequal in length to phallobase, enlarged at apex, arrow-like (Fig. 75).

Remarks and distribution: The status of the genus Tamyproctoides was recently revised
by Lacroix (1994), who gave the diagnostic character of the genus as the connection between the
Jast flagellum segment and the 1% club segment being close to the base of the antennal club. On
the specimens we examined and on the paratype of T arabicus MHNG), the connection does not
seem close to the base of the antennal club, as in the genus Canaudema. The systematics of the
genus Tanyproctoides and Phalangonyx are still unclear; T arabicus appears more similar, particularly
in the aedeagus shape, to P coniceps (Reitter, 1889) than P conicepsto P hadbramauticus. For the
present, the genus Tamyproctoides remains monospecific and its distribution is limited to Saudi

Arabia.

Tanyproctoides arabicus (Arrow, 1932) Figs 68-75, 84, Plate 8

Phalangonyx arabicus Arrow, 1932. — Annals and Magazine of Natural History 9 (10}): 196.

Tanyproctoides arabicus. — Petrovitz 19715 Israel Journal of Entomology 6: 229.

Mazerial: Type material: Saudi Arabia: & holotype of Tunyproctoides arabicus, Abgaiq, 30.11L.1957, AS.
Tathouk, ZSBSM; 1 O pararype, same data as holotype, 25.11.1957, MHNG. — Non-type material: Saudi Arabia:
2 exs, Qatif, 5 m, 22.111.1980.

Diagnosis: Body length 13-14 mm (Plate 8). Integuments of dorsal surface of the body
matt yellowish; disc of pronotum and elytra glabrous. Clypeus deeply sinuate with anterior angles
sharp (Fig. 68); eyes large, projecting ventrally. Labrum short and transverse (Fig. 69), with
anterior margin sinuate and with long hairs; labium longer than wide; mentum convex, completely
setose; terminal segment of maxillary palps subcylindrical, very long and truncated at apex.
Antennal club longer than stem (Fig. 70), with the distal 3™ arcuate externally; 3" antennal
segment as long as the 2"%; 1% antennal club segment subequal in length to 2 segment. Metatibiae
enlarged progressively from the base to the apex (Fig. 73); inner surface of 1% metatarsomere flat
with long setae on the lower margin. Base of the pronotum narrowly margined (Fig. 71); lateral
margins of pronotum arched and simple, not serrated. Aedeagus as shown in Figs 74-75.

Remarks: Tanyproctoides arabicus is very similar to Phalangonyx coniceps from which it may
be distinguished by the antennal club being G-lamellate (Fig. 70), the front with dense recumnbent
hairs (Fig. 68) and by the inner surface of the first metatarsomere which is flat with long setae on
the lower margin. , :

Distribution: Endemic to Arabia; Tamyproctoides arabicus has nocturnal habits and is
present in town suburbs and oases farms, but is not often seen except when attracted by lights at
night (WaLKER 8 PITTAwAY 1987). The species seems to be the most abundant Pachydeminae in
Arabia, mainly distributed in the eastern part of Saudi Arabia, but also recorded from Kuwait (Ar-
HouTy 1989), as shown in the distribution map in Fig. 84. All the specimens we examined and
those collected by other authors were collected in March at fow altitudes.
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Figs 68-75: Tamyproctoides arabicus. 68: Head. 69: Clypeus and labrum in frontal view. 70: Antenna. 71: Prononim. 72:
Protarsus. 73: Metatibia. 74: Aedeagus in lateral view. 75: Paramera in dorsal view.

Genus Phalangonyx Reitter, 1889

Phalangonyx Reitter, 1889, — Reie. Wien Ent. Zeir, 8: 277. .

Type species: Tamyproctus coniceps Reitter, 1889, by subsequent designation (MEDVEDEV
1952: 63). -

Diagnosis: Body length 7-16 mm. Qucline of clypeus trapezoidal; anterior margin deeply
sinuate with angles sharp; front sparsely pilose. Antennae 10-segmented; antennal club 5-lamellate;
connection between the last flagellum segment and 1% club segment close to the base of the
antennal club. Mentum flat or slightly concave; terminal segment of maxillary palps subcylindrical.
Protibiae on the outer edge with two teeth in addition to the apical point; metatibiae subequal in
length to the femora or slightly shorter; prd_4h protarsi and mesotarsi enlarged and ventrally flat,
with densely setose pad; claws bifid. Paramera subequal in length to phallobase or shorter than
phallobase, enlarged at apex, arrow-like or rounded at apex.

Remarks and distribution: The genus Phalangonyx appears to be polyphyletic. As
already noted, P coniceps differs from P hadhramauticus more than from Tanyproctoides arabicus and
the need of a revision of the genus is evident. At present, eight species belonging to this genus are
distributed in: Turkmenistan (P comiceps), Afghanistan [P bibatillatus (Petrovitz, 1955 sub Tany-
proctus)], Iran [P semenovi (Medvedev, 1952 sub Tanyproctus) and P coniceps], Iraq (2 trakanus
Arrow, 1932, P mesopotamicus Medvedev, 1952 sub Tanyproctus and P semenovi) and Yemen (2
hadbramanticus Decelle, 1982); one new species is described here from Saudi Arabia and Tany-
proctus mirzayani Petrovitz, 1968 from Iran, should be also transferred to the genus Phalangonyx.
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Figs 76-83: Phalangonyx hadbramauticus, & holotype. 76: Head. 77: Clypeus and labrum in frontal view. 78: Antenna. 79:
Pronotum. 80: First and second metatarsomere, 81: Metatibia. 80: Aedeagus in lateral view. 83: Paramera in dorsal view.

Phalangonyx hadbramauticus Decelle, 1982 Figs 76-84, Plate 9

Phalangonys hadhramauticus Decelle, 1982. — Axti Soc. Ttal. Sci. nat. Museo civ. Stor. nat. Milano 123: 377.

Material: Type material: Yemen: d holotype of 2 budhramauticas, Hadhramaut, Madi, 500 m, 31.1TL1962, G.
Scortecci, MCSNM; 2 exs, paratypes, same data as holotype, MCSNM.

Diagnosis: Body length 9-10 mm (Plate 9). Integuments of dorsal surface of the body
mate; surface of elytra with sparse setac. Labrum short and transverse, with anterior margin sinuate
(Fig, 77), mentum slightly concave, glabrous on the central surface, terminal segment of maxillary
palps subcylindrical. Fourth and 5t antennal segment with a long connection between the last
flagellum segment and the 1% club segment close to the base of the antennal club (Fig. 78);
antennal club longer than stem and arcuate externally; 1% antennal club segment subequal in
length to 2°¢ segment. Lateral margins of pronotum arched (Fig. 79), simple. Lateral margin of
the elytra with long and dense hairs. Protarsomeres 2-3 in males enlarged and ventrally flar, with
densely setose pad; 1% metatarsomere with ventral carina, subequal in length to the 2 (Fig. 80).
Paramera slightly longer than the phallobase (Fig. 82), rounded at apex (Fig. 83).

Remarks: Phalangonyx hadbramauticus is similar o buettikeri n. sp. and to £ mesopota-
micus, from which it can be distinguished by its larger body size, by the presence of hairs on the
surface of the elytra and by the long hairs along the elytral lateral margins.

Distribution: Endemic to Arabia; Phalangonyx hadbramauticus is a geographically very
isolated species, known only from the typical series collected in central Yemen (Hadhramaut) from
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Fig, 84: Distribution of Pachydema bucttikei n. sp., Tanyprocioides arabicus, Phalangonyx hadhramauticus, Phalangonys buettikeri
n. sp. and Buettikeria graingeri n. sp. in Arabia.

2 locality located at an altitude of 500 meters, in March. The location of the collection sites of the
species is shown in Fig. 84. '

Phalangonyx buettikeri n. sp. Figs 84-92, Plate 13

Holotype: d, Saudi Arabia, Khashm Khafs, 520 m, 20.11.1981, W. Biittiker, NHMB. — Paratypes: Saudi
Arabia:7 o, vicinity of Riyadh, 1989, DK (5}, GS ).

Diagnosis: Body length 7.2-9.5 mm. Labrum rectangular, not very transverse and slightdy
sinuate (Fig. 86). Lateral margin of the elytra with very short and scattered hairs. Metatarsi very
long with 2™ segment much longer than the 1°* (Fig. 89). Paramera shorter than phallobase
(Fig. 91), enlarged at apex, arrow-like (Fig. 92). Phalangonyx buettikeri n. sp. is related to P
badbramauticus from Yemen and P mesopotamicus from lrag, from which it is readily distin-
guishable by its smaller body size, by the short hairs along the elytral lateral margins and by the
very arched antennal club. '

Description of & holotype: Body length 7.2 mm, width 3.2 mm. Body matt, light yeliow;
upper surface of the body completely glabrous with the exception of short, scattered hairs on the
dypeus and lateral margin of pronorum with long thick yellow setae; lower surface with scattered
long hairs. Clypeus conical, deeply emarginate with anterior angles rounded and strongly reflexed
(Fig. 85); genae rounded; small and laterally unexposed eyes, frons between eyes nearly three times
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Figs 85-92: Phalangonyx bucttikeri n. sp. ¢ holotype: 85: Head. 86: Clypeus and labrum in frontal view. 87: Antenna. 88:
Pronotum. 89: First and second metatarsomere. 90: Metaribia. 91: Aedeagus in lateral view. 92: Paramera in dorsal view.

as wide as the diameter of one eye in dorsal view; surface of clypeus almost without punctures,
frons coarse and closely punctate throughout and vertex without punctures. Labrum indistincty
sinuate (Fig. 86). Antennal club very curved and much longer than the preceding five segments
combined (Fig. 87). Last articles of palps subconical, not concave. Prothorax ratio width/length
1.6 (Fig. 88); pronotum convex with scattered small punctures; posterior margin emarginate in the
middle. Scutellum concave, unpunctate and glabrous. Elytra with lateral margin parallel or slightly
enlarged before the middle, punctures larger and closer than those of the pronotum, transversely
wrinkled. Lateral margin of elytra with very short hairs along lateral portions. Pygidium small,
convex, glabrous without punctures. Protarsi with 2°¢ and 3™ segments slightly enlarged distally
and with a sctose pad ventrally, the 4% cylindrical. Mesotarsi with 28 and 3% segments slightdy
enlarged distally and with a sctose pad ventrally. Meratarsi very long with 2°¢ segment much longer
than the 1% Protibiae 3-toothed with 1% tooth very small; spur located between basal and medial
ceeth. Metatibiae in lateral view excised dorsally (Fig. 90). Upper spur of metatibiae very long.
Aedeagus as shown in Figs 91-92.

Male paratypes: Body length 7.2-9.5 mm. The specimens do not show any important mor-
phological differences from the holotype. Female unknown.

Distribution: Endemic to Arabia; Phalangonyx buettikeri is known from two localities in
the central part of Saudi Arabia, as shown in the distribution map in Fig. 84. The specimens wese
collected in February.

Derivatio nominis: The new species is dedicated to Prof. Wilhelm Biittiker who col-
lected the specimens. ‘
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Figs 93-100: Buettikeria graingeri n. sp, & holotype. 93: Head. 94: Clypeus and labrum in fronral view. 95: Antenna. 96:
Pronorum. 97: Protarsus. 98: Metatibia. 99: Aedeagus in lateral view. 100: Paramera in dorsal view.

Genus Buettikeria n. gen.

Type species: Buettikeria graingeri n. sp.

Diagnosis: Body length 7-8 mm. Outline of clypeus trapezoidal with anterior margin
deeply sinuate and angles acute (Fig. 93), front densely covered by recumbent and rigid setae.
Antennae 10-segmented; antennal club 6-lamellate, club subequal in length to stem, straight
(Fig. 95); connection between the last flagellum segment and the 1% club segment not close to the
base of the antennal club. Labrum not very transverse, rectangular with anterior margin straight,
with hairs present on the whole surface (Fig. 94). Lateral margins of pronotum subparallel
(Fig. 96). Protarsomeres 2-3 in males not enlarged and subcylindrical (Fig,. 97), with small setose
pad, limited at the anterior part of the tarsomera. Metatibiae much shorter than femora, very
enlarged and swollen, 1% metatarsomere with inner surface flat (Fig. 98); claws bifid. Paramera
acute at apex.

Remarks and distribution: The particular shape of the pronotum combined with the
characters of the labrum, protarsomeres, metatibiae and aedeagus characterise the new genus
Buettiberia from other Palacarctic Pachydeminae. The genus is currently considered monospecific
and endemic to the Arabian Peninsula.

Derivatio nominis: The genus is dedicated to Professor W. Biirtiker, medical entomo-
logist, who carried out many entomological expeditions in the Arabian Peninsula over a period of
15 years.
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Plates 14-15: General area in the Rub al-Khali, where the specimens of Buettikeria graingeri n. sp. were collected (Photo J.
Grainger).

Buettikeria graingeri . sp. Figs 84, 93-100, Plates 10, 14-15

Holotype: d, Saudi Arabia, Rub al-Khali, 248 km § of Salwah, 70 m, 20.V.1985, J. Grainger, NHMB. — Para-
types: Saudi Arabia: 2 d. same dara as holocype but 100 m, GS (1), SNMNH (1).

Diagnosis: Small species, body length 7.0-7.8 mm (Plate 10). Integuments shiny and
yellowish to light brown. Outline of clypeus decply sinuate with anterior angles acute; front with.a
single row of recumbent setae. Antennal cdlub 6-lamellate and straight. Lateral margins of prono-
tum subparallel. Metatibiac enlarged from the basal 3%, swollen laterally. Paramera acute at apex
and very narrow in the middle (Fig. 100).

Description of & holotype: Body cylindrical, length 7.8 mm, width 3.3 mm. Integuments
of dorsal surface of the body shiny, upper sutface glabrous. Oucline of clypeus trapezoidal, with
anterior angles sharp, deeply sinuate (Fig. 93). Front with a single row of recumbent setae. Labrum
rectangular, not very transverse, with anterior margin straight and sctae present on the entire
surface (Fig. 94). Mentum longer than wide, convex, completely setose. Eyes normal in size, not
projecting ventrally. Terminal segment of maxillary palps subcylindrical. Antennae 10-segmented,
3 antennal segment longer than 2nd 4 and 5% ancennal segments; the connection between the
last flagellum segment and the 1% antennal club segment close to the base of the antennal club
(Fig. 95). Antennal club 5-lamellate and straight, subequal in length to the stem; 1% antennal club
* segment subequal in length to 27 segment. Anterior margin of the pronotum with membranous
border clearly visible; base of the pronotum narrowly margined. Lateral margins of pronotum
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subparallel, simple, not serrated (Fig. 96). Protibiae on the outer edge with two teeth in addition
to the apical point; inner edge with spur, focated anterior to medial tooth. Protarsomeres 2-3 not
enlarged and subcylindrical (Fig. 97), with small setose pad, limited to the anterior part of the tar-
somera. Protarsi claws both bifid; meratibiae shorter than femora, progressively enlarged from the
basal 3 and swollen laterally (Fig. 98); 1% metatarsomere inserted in the middle of the tibial apical
plate, with inner surface flat, subequal in length to the 274 segment. Wings and humeral callus well
developed. Paramera shorter than phallobase (Fig. 99), paramera acute at apex diapason-like
(Fig. 100).

Male paratypes: Body length 7.0-7.5 mm. The specimens do not show any major morpho-
logical differences from the holotype. Female unknown.

Remarks: The particular shape of the pronotum, combined with the characters of the
labrum, protarsomeres, metatibiae and aedeagus, required the establishment of a new genus for
this species.

Distribution: Endemic to Arabia; the three specimens of Buettikeria graingeri n. sp. were
collected in May, from one locality in the Eastern Province of Saudi Arabia close to the border with
the United Arab Emirates, as shown in the distribution map in Fig. 84.

Derivatio nominis: The species is dedicated to Dr. J. Grainger, the distinguished and
enthusiastic biologist and conservationist, who collected the specimens.

Species inquirenda

We could not examine any specimens of the following two species previously recorded from
Arabia.

Schizonycha diehli Muche, 1961
Schizonycha diehli Muche, 1961. — Entomol. Abhandl. staatl. Mus. Tierk. Dresden 26: 107.

Rematks: Schizonycha diehli was described by MuchE (1961) from two female specimens
collected at Riyadh (Saudi Arabia) by Dr Dichl. It was not possible to study any specimens of this
species and the type specimens are unfortunately neither in Muche’s collection, at present pre-
served in the Staatliches Museum fiir Naturkunde, Dresden (Germany), nor in Diehl’s collection,
at present preserved in the Senckenberg Museum, Frankfurt (Germany). According to the descrip-
tion, the body length of the specimens is 17 mm and the species can be distinguished from 5. flavi-
cornis (= S. nigrofissca) by its metasternum which is sparsely covered with hair, and from S. pygidia-
lisand S. fuscescens by the pronotum which is finely punctured and with obsolete hind angles.

I it is very difficult to define a new species of Schizonycha without the support of the male
sexual characters. The two female specimens described by Muche as S. diehli could possibly be
worn specimens of S. flavicornis. With respect to this hypothesis we point out the following: The
shape of the head of S. diehli drawn by MUCHE (L.c) is similar to that of S. flavicornis; in the
Riyadh region, which is well explored, we only found specimens belonging to S. flavicornis and S.
buettikeri n. sp.; and finally the body size of S. diehli (17 mm) is comparable with that of S.
flavicornis. |

Schizonycha squamulata Brenske, 1895
Schizonycha squamukzm Brenske, 1895. — Ann. Mus. civ. Stox. nat. Genova (2) 13: 223,
Remarks: Schizomycha squamulata was noted as a doubtful record for Arabia by ArrOw

(1944) from a single fermale specimen collected in 1885 from Aden by the late Col. J.W. Yerbury.
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This species was described by Brenske from Ethiopia (Galla) and then redescribed and illustrated
by GripeLLI (1939). The 2-toothed front tibia is a very distinctive character for S. squamulata. This
character was not mentioned by Arrow (l.c.} in his diagnosis. Because of World War II, Arrow
could not examine the type of S. squamulata preserved in the MHNG, and the identification given
for the female specimen from Aden is probably wrong. Schizonycha squarmulata was also confused
by Brenske with 8. discocalcarata Gridelli, 1939. The species is known only from the type.

DISCUSSION AND ZOOGEOGRAPHY

Through the examination of 414 specimens of Melolonthinae and Pachydeminae collected from
93 different localities, we found three tribes of Melolonthinae (Schizonychini, Rhizotrogini and
Melolonthini) to exist in the Arabian Peninsula and a total of eight genera (four from Melolon-
thinae and four from Pachydeminae) and 14 species (nine from Melolonthinae and five from
Pachydeminae). Two genera from Melolonthinae (Cyphonoxia and Cryptotrogus) and one from
Pachydeminae (Pachydema) are new to Arabia while one genus from Pachydeminae (Buettikeria
n. gen.) is also new to science. Among the previously recorded species, six were confirmed to
belong to the Arabian fauna (Schizonycha pygidialis, S. angustata yemenensis, S. scorteccii, and
Aethiaratrogus yemenicus from Melolonchinae, and Tanyproctoides arabicus and Phalangonyx hadbra-
mauticus from Pachydeminae). One taxon, Schizonycha flavicornis, never recorded previously from
Arabia, was verified to be a junior synonym of S. nigrofusca arabica. The following seven species
are new to science: Schizonycha buettikeri n. sp., Cyphonoxia buettikeri n. sp., Cryptotrogus leruppi
n. sp., and Cryprotrogus gallagheri n. sp. from Melolonthinae, and Pachydema buettikeri n. sp.,
Phalangonyx buettikeri n. sp..and Buettikeria graingeri n. sp. from Pachydeminae; the status of two
other species, Schizonycha diehliand S. squamulata needs to be clarified.

The qualitative composition of the Arabian Melolonthinae and Pachydeminae is presented in
Table 2 and can be characterised as follows: There are 12 species (85.7 %) which can be considered
as endermic to Arabia: Schizonycha pygidialis, S. scorteccit, S. buettikeri n. sp., Aethiaratrogus yemenicus,
Cyphonoxia buettikeri n. sp., Cryptorrogus kruppi n.sp, C. gallagheri n. sp., Pachydema buettikeri
n. sp., Tanyproctoides arabicus, Phalangonyx hadbramanticus, I buettikerin. sp., Buetrikeria graingeri
n. sp. Two species (14.3 %) are Afrotropical elements: Schizonycha flavicornis and Schizonycha
angustaLd Yemenensis.

The biogeography of Arabian Melolonthinae and Pachydeminae, analysed through the
composition in chorological groups, shows that the Arabian fauna is of great importance for the
interpretation of the limits and the overlap of the Palaearctic, Afrotropical and Oriental zoogeo-
graphical regions, which converge in this area. '

The fauna is represented by endemic (85.7 9%) and Afrotropical elements (14.3 %). These data
could misrepresent the influences of the geographical distribution of the species. In reality, out of
the eight genera present in the area, only the genus Schizonycha (five species) is clearly a Palaeo-
tropical clement extended into the Turanic area with Afrotropical dominance. The remaining
genera are dominated by a Palacarctic influence while the genera Zanyproctoides and Buentikeria arc
considered as endemic to Arabian.

The limits of the faunistic regions show slight differences from the limits defined for other
zoological taxa (BODENHEIMER 1937, CHAPIN 1923). As far as the Melolonthinae and Pachy-
deminae subfamilies are concerned, the boundary between the Afrotropical and Palaearctic
zoogeographical regions should be identified by the line running due north-east in the centre, and
more westerly in the south of the Arabian Peninsula (Fig. 101). The absence of Paneremian Saharo-
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Table 2: Summary of the composition of the
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Arabian Melolonthinae and Pachydeminae fauna.

Taxa General distriburion Distribution in Arabia
Subfamily Melolonthinae About 3200 specics belonging to 8 tribes 3 tribes, 4 genera and 9 species
: from all regions
Tribe Schizonychini About 370 species mainly from the 1 genus and 5 species
Afrotropical region, mostly belonging to
the genus Schizonycha
Genus Schizonycha About 350 species in Afrotropical, 5 species in Saudi Arabia, Yemen and
7 species in Otdental, ¢ species in Oman
Palacaretic region
Schizonycha flavicornis Afrotropical element, from Sudan o West Yemen and west and central Saudi
Ethiopia, Somalia and Arabia Arabia
Schizonycha pygidialis Endemic to Arabia West Yemen and south-west Saudi Arabia

Schizonycha angustata yemenensis

Schizonycha scorteccit
Schizonycha buettikeri n. sp.

Tribe Rhizotrogini

Genus Aethiaratrogus
Aethiaratrogus yemenicus

Tribe Melolonthini

Genus Cyphonoxia
Gyphonaxia buctikeri n. sp.
Genus Cryptotrogus
Cryptotragus kruppi 1. sp.
Cryprotrogus gallagheri n. sp.

Tribe Pachydeminae

Genus Pachydema

Pachydema buettikeri n. sp.

Genus Tanyproctoides
Tanyprocreides arabicus

Genus Phalangonyx
Phalangonyx hadbramauticus
Phalangonyx buettikerin. sp.
Genus Buettikeria n. gen.
Buettikeria graingeri n. sp.

Afrotropical element: 5. 4. angustata
occurs from Senegal to Kenya, Ethiopia
FEndemic to Arabia

Endemic to Arabia

About 1400 species mainly from the
Palacarctic, Nearctic, Neotropical and
Oriental regions

2 species in East Africa and Yemen
Endemic to Arabia

About 340 species in all zoogeographical
regions except Afrotropical

9 species in the Palacarctic region
Endemic to Arabia

% species in the Palacarctic region
Endemic to Arabia
Fndemic 1o Arabia

About 400 species in all zoogeographical
regions except Oxiencal and Afrotropical
About 65 species in the sourhern part of
the Mediterranean subregion

Endemic to Arabia

Fndermic ro Arabia

Endemic to Arabia

8 species from the Palaearctic region
Endemic to Arabia

Endemic to Arabia

Endemic to Arabia
Endemic to Arabia

S. 4. yemenensis in Yemen and in south-
west Saudi Arabia

North Oman and central Yemen
North Oman and central Saudi Arabia

1 genus witch 1 species

1 species in Yemen
West Yemen

2 genera and 3 species

1 species

North -west Saudi Arabia

2 species
East Saudi Arabia
East Oman

4 genera and 5 species
1 species

East Oman

1 species

Fast Saudi Arabia and Kuwait
2 species

Central Yemen

Ceptral Saudi Arabia

1 species

South-east Saudi Arabia

Sindian elements could be explained by the recent spread of the two subfamilies. The connection
of the Arabian Peninsula with neighbouring parts of Africa and the north-west part of Iran up to
the late Tertiary period helps in the interpretation of the history of the fauna.

The distribution of these phytophagous Coleoptera in Arabia indicates that the steppe desert
and highlands of the central part of Saudi Arabia acted as a barrier in the colonisation of the
Arabian Peninsula. Concerning east-west distribution, the only species common to both sides of
the peninsula and with a wide distribution in Africa (Schizonycha flavicornss), clearly spread down
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Fig. 101: Limirs of the zoological regions in Arabia, based on the chorological analysis of Melelonthinae and Pachydeminae.

from the western part of the peninsula. Many taxa show a scartered distribution, in some cases very
localised, probably as a consequence of their adaptation to xeric biotopes and also due to the lack
of information available on the melolonthid fauna. This designation of zoogeographical elements
is based only on the Arabian Melolonthinae and Pachydeminae and is therefore provisional and
may be revised after the study of the other Melolonthidae subfamilies (Rutelinae, Sericinae,
Cetoniinae and Dynastinae) present in this area.
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