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A New Species of the Genus Aesalus (Coleoptera, Lucanidae)
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and
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Abstract A new species of the lucanid genus Aesalus is described from the moun-
tain region of the Malay Peninsula under the name A. hidakai. This species closely
resembles A4. timidus KRIKKEN, but is readily distinguished from the latter by the follow-
ing characters: abdominal sternites without sulcus; third to fifth abdominal sternites
with semicircular depressions along anterior margin; anterior margin of head with a
small triangular projection at middle. A key to the Old World species of the genus
Aesalus is also provided.

The genus Aesalus FaBricius, 1801, consists of ten known species from both the
Old and New Worlds. The Old World Aesalus includes A. scarabaeoides (PANZER,
1794) from central and northern Europe, A. ulanowskii GANGLBAUER, 1886, from
Caucasus, A. daghestanicus DIDIER et SEGUY, 1953, from Dagesten in Caucasus, A.
himalayicus KUROSAWA, 1985, from Nepal and West Bengal, A. asiaticus LEWIS, 1883,
from Japan, A. imanishii INAHARA et RATT, 1981, from Formosa, and A. timidus
KRIKKEN, 1974, from the Sunda Islands and the Malay Peninsula (ARAYA & OcHI,
1992). On the other hand, three species of the genus Aesalus have been known from
the New World: A. trogoides ALBERS, 1883, from Mexico:; A. smithi BATES, 1889, also
from Mexico; A. neotropicalis BATES, 1889, from Guatemala.

During our 1992 expedition to the Cameron Highlands, Malay Peninsula, several
larvae of an Aesalus species were collected from a fallen log at Gunung Jasar.
Through a rearing in the laboratory in Kyoto, three of them (two males and one
female) have emerged to adults. Unfortunately, two of them (one male and one
female) failed in emergence. Their elytra were partly deformed, but the other mor-
phological features were normal.

In general appearance, these Aesalus beetles closely resembles A. timidus, the only

T)iTh]S study was sup;)?ﬁé& in part by a Grant-in-aid for Field Research of Monbusho International
Scientific Research Program, Japan (No. 02041051).
2) The import of alive specimens of lucanid beetles from Malaysia was permitted by the Ministry
of Agriculture, Forestry and Fisheries, Japan (No. 4 Kobe-205).
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Aesalus species known from Southeast Asia. After a careful examination, however,
it has become apparent that this species is new to science. Later, we found three
additional specimens of this species from Tanah Rata, Cameron Highlands, Malay
Peninsula, among the specimens labelled ““Aesalus timidus” in the entomological col-
lection of the National Science Museum (Natural History), Tokyo. Thus, in this
paper, we are going to describe the new species on the basis of these specimens.

Materials and Methods

Specimens examined. A total of six specimens of the new Aesalus species in
question were examined. Four of them are dried specimens, and the other two (having
deformed elytra) are preserved in 709 ethanol. Morphological comparisons were
made with all the Old World Aesalus species except A. daghestanicus. We omitted A.
daghestanicus from the comparisons because no specimen of this species was available
for this study. The specimens compared are listed below (all dried specimens). The
list includes new records for A. timidus and some data corrections of the type series of
A. himalayicus and the other specimens which were erroneously reported in the original
description (KUROSAWA, 1985). The acronyms for the entomological collection of
the Department of Zoology, National Science Museum (Natural History), Tokyo,
Department of Zoology, Kyoto University, and the personal collections of T. OcHI,
T. OBucHI, and the senior author, K. ARAYA, are NSMT, KUZ, TOC, TOB and KA,
respectively.

A. scarabaeoides scarabaeoides: 2 33, Bois-de-Pau, France, V-1979 (TOC); 13,
1 ©, Bohemia, Czecho-Slovakia, 2-1X-1979 (TOB); 1 &, Budapest, Hungary, 4-
IV-1965, E. KisMARIAY leg. (NSMT); 1 &, Kdéln, Germany (no detailed data)
(NSMT); 1 &, Raciec-B. c., VI-1968, SMRZ leg (NSMT).

A. ulanowskii: 1 3, Ritsa Lake, Abkhasia, Caucasus, 25-V-1981, K. GASKO leg.
(KUZ).

A. himalayicus: 3 @9 (holotype and two paratypes), Kalapokhri (alt. 3,000 m), Sin-
galila Dara, E. Nepal, 2-X-1983 (corrected from 1984), Y. NisHIKAWA leg.
(NSMT); 1 & (corrected from 1 Q), Deorali, 3,200 m — Kuldi 2,800 m, nr. basecamp
of Mt. Machhapuchhale, Central Nepal, 21-X-1981 (corrected from 20-X-1981)
M. SAkaArl leg. (NSMT); 1 @, Thakham (3,350 m), Singalila Ridge, West Bengal,
India, 4-X-1983, M. Sakal leg. (NSMT).

A. asiaticus asiaticus: 1 &, Oaku-dani, Hakone, Kanagawa Pref., Japan, 9-X-1982,
T. OBucHI leg. (TOB); 1 ', Mt. Narahara-yama, Ehime Pref., Japan, 4-111-1976,
T. OBUCHI leg. (TOB); | &, Mt. Kujuh, Ohita Pref., Japan, 25-X1-1973, H. IRrIE
leg. (NSMT); Koganesawa, Yamanashi Pref., Japan, 30-V-1980 (NSMT); 1 @,
Oku-Tama, Tokyo, Japan, 17-V-1955, Y. KUROSAWA leg. (NSMT); 1 &, Shobu-
hama, Nikko, Japan, 25-VII-1941 (NSMT); 1 d, Hase, Yamato, Japan, 15-VII-

1958, T. SHIBATA leg. (NSMT); 1 &, Jin-ja-Yama, Sapporo, Japan, 14-XI1-1939
(NSMT).
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A. asiaticus sawaii: 13,1 2, Oko, Yakushima-Island, Kagoshima Pref., Japan, 9-
V-=1992 (collected as larvae; adult emergence in VIII-1992), K. Arava leg. (KA);
1 &, 19, ditto, 8-V-1992 (collected as larvae; adult emergence in VIII-1992), K.
ARrAYA leg. (KUZ).

A. imanishii: 1 ex., Sunkang, Taiwan, 23-111-1974, O. ImanNisHI leg. (TOC); I ex.,
ditto, 23-111-1974, O. ImMaNisHI leg. (NSMT); 1 ex., ditto, 1-X-1986, T. OcHi leg.
(TOC); I ex., Meifeng, Taiwan, 6-1X-1981, Yu Ching-Jin leg. (NSMT).

A. timidus: 1 ex., Maxwell’s Hill, Malay Peninsula, 5-111-1974, Y. KiyoYyAMA leg.
(NSMT); 1 Q, ditto, 1-1V-1979, T. OcHi leg. (TOC); 1 &, 1ex., Khao-chong, C.
Thailand (new record), 24~27-VI-1965, K. MormmMoTo leg. (NSMT); 1 ex., Head-
quarters (alt. 1,500-1,700 m), Mt. Kinabalu, Sabah, Borneo (new record), 29-11I-
1976, S. NaGal leg. (NSMT); | &, ditto, 4-1V-1976, S. NAGAI leg. (NSMT).

Measurements. Morphometric measurements were made for the following char-
acters: 1) pronotum-—elytra length, from anterior margin of pronotum to apices of
elytra (PEL); 2) body thickness at center of metathorax (BT); 3) head length along
middle line (HL); 4) head width at widest part (HW); 5) pronotum length along middle
line (PL); 6) pronotum width at widest part (PW); 7) elytra length (EL); 8) elytra
width at widest part (EW); 9) front tibia length (FTL); 10) front tibia width (FTW).

Both sexes were dealt with together because no sexual dimorphism was evident.

Observation of genitalia. The genital organ of new Aesalus species was observed
in 70% ethanol after treating it with weak solution of potassium hydroxide. In the

description of genitalia, we adopt the terminology of HoLLowAY (1960).

Aesalus hidakai ARAYA, KON et JOHKI, sp. nov.
(Figs. 1-21)

Diagnosis. In general appearance, this species closely resembles A. fimidus, but
is readily distinguished from the latter by the abdominal sternites lacking sulcus for
receiving hind leg.

Description of holotype.  Size small, length from anterior margin of head to apices
of elyrta 5.2 mm; body outline circular in dorsal view (EW/PEL=0.68) (Figs. 1-2),
thickest at middle and gradually tapering both anteriorly and posteriorly in lateral
view (Fig. 3). Body integument reddish brown in color; dorsal surface largely covered
with either whitish or yellowish-golden tomentum, especially densely on antero-lateral
parts of pronotum and on lateral sides of elytra. Pronotum and elytra with clumps
of erect scale-like bristles and scattered stick-like ones.

Head (Fig. 4) covered with whitish-golden tomentum and scattered stick-like
bristles; anterior margin of head almost straight, with a small triangular projection at
the middle. Eye with distinct canthus covering about one-third of outer margin.
Antenna (Fig. 6) consisting of ten segments, partially geniculate; scape moderately
curved, with setae; second segment subconical, about as long as wide; third slender,
about three times as long as wide; fourth to sixth transverse; eighth to tenth forming
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wholly pubescent club, weakly lamellate, eighth and ninth transverse, tenth about as
long as wide.
Labrum fan-shaped, with yellowish setae especially densely on anterior margin.

Figs. 1-3. Aesalus hidakai ARAYA, KON et JOHKI, sp. nov., &, holotype; dorsal view (1); ventral
view (2); lateral view (3).

Figs. 4-5. Head and pronotum of Aesalus

hidakai ARAYA, KON et JOHKI, sp. nov.,

5 &, holotype; head (4): pronotum (5).
(Scale: 1.0 mm)
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Fig. 6. Right antenna of Aesalus hidakai ARAYA,
Kon et JowkI, sp. nov., &, paratype, from
Gunung Jasar. (Scale: 0.25 mm)

Fig. 7. Left mandible of Aesalus hidakai ArRAYA,
Kon et JoHki, sp. nov., &, paratype, from
Gunung Jasar. (Scale: 0.25 mm)

Mandible (Fig. 7) with a sharp apical tooth and two smaller subapical teeth on
dorsal and ventral sides, respectively; outer side covered with yellowish-golden scaly
tomentum; inner side with setae and well developed mola at base.

Pronotum about a half as long as wide (PEL/PW=0.55), evenly convex, widest
near the middle; surface covered with whitish-golden tomentum especially densely on
antero-lateral parts, with erect stick-like bristles in rows, without clumps of scale-like
bristles. Scutellum forming a regular triangle, covered with whitish-golden tomentum.
Elytra highly convex, about 1.2 times as long as combined width (EL/EW = 1.18), with-
out striae, with scattered stick-like bristles, densely covered with whitish-golden tomen-
tum in lateral portion, with irregularly arranged clumps of either black or yellowish-
brown scale-like bristles; elytral ornaments, especially clumps of scale-like bristles,
arranged asymmetrically. Hind wings fully developed as in Fig. 8.

Prosternum with isodiametric and well-defined punctures bearing short yellowish
scaly seta; intercoxal process of prosternum (Fig. 9) with flat surface, expanding an-
teriorly; anterior margin straight, not rounded; posterior margin reaching meta-
sternum. Mesosternum and metasternum with fine punctures bearing yellowish scaly
setae. Mesocoxae separated. Metepisternum with cavity. Intercoxal process of
hind leg obtusely rounded. Abdomen about four-fifths as long as wide; five abdomi-
nal segments visible (Figs. 10-11); first and second fused, with slightly elongate foveae
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bearing minute setae; third to fifth with semicircular depressions along anterior margin;
first to fourth with crenulated posterior margins.

Front tibia (Fig. 12) somewhat plump but not so strongly widened in distal portion
(FTW/FTL=0.24), with fine punctures bearing minute setae; outer margin with three
denticles and a large curved apical spine like a hook; inner margin with a small sharp
spine at the apex. Front femur with cavity for reception of tibia on anterior margin,

I
} |

Fig. 8. Hind wing of Aesalus hidakai ARAYA, KON et JOHKI, sp. nov., &, paratype, from Tanah
Rata, 7-1V-1974. (Scale: 5.0 mm)

> Fig. 9. Intercoxal process of prosternum of Aesalus
hidakai ARAYA, KON et JOHKI, sp. nov., &, holotype.
(Scale: 0.5 mm)

Figs. 10-11. Abdominal sternites of Aesalus hidakai ArRAayA, KON et JOHKI, sp. nov., &,
holotype. (Scale: 1.0 mm)
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with punctures bearing minute setac. Middle and hind legs with fine punctures bearing
semi-erect pilosity. Middle tibia with two small spines on outer margin.
Measurements of holotype (in mm). PEL 4.55; BT 2.40; HL 0.80; HW 1.25; PL
1.45; PW 2.65; EL 3.65; EW 3.10; FTL 1.05; FTW 0.25.
Male genitalia. Male genitalia of a paratype from Gunung Jasar with very short
basal piece fused to both parameres and penis (Figs. 13-16). Penis cylindrical, slightly

Fig. 12. Left front tibia of Aesalus hidakai ARAYA.,
KoN et JoHKI, sp. nov., &, holotype. (Scale:
0.5 mm)

13 14

V 16 17

Figs. 13-17. —— 13-16. Male genital organ of Aesalus hidakai ARAYA, KON et JOHKI, sp. nov.,
3, paratype, from Gunung Jasar; aedeagus in lateral view (13); aedeagus in dorsal view
(14); internal sac (15); ninth abdominal segment in dorsal view (16). (Scale: 1.0 mm).
—— 17.  Female genitalia of Aesalus hidakai ARAYA, KON et JOHKI, sp. nov., @, paratype,
from Gunung Jasar. (Scale: 1.0 mm)
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Table 1. Morphometric characters (Xx+SD, range in parenthesis; in mm)
in the two Aesalus species from Southeast Asia. See Materials and
Methods for abbreviations.
Species PEL BT HL HW PL
A. timidus 3.8240.398 2.044-0.159 0.74+0.074 1.084-0.098 1.204-0.055
(3.054.15)  (1.75-2.20)  (0.60-0.80) (0.90-1.15)  (1.10~1.25)
(n=6) (n=6) (n=6) (n=6) (n=6)
A. hidakai sp. nov.  4.7340.740% 2.594-0.409* 0.88+0.125 1.384-0.154 1.46+0.206
(3.75-5.30)  (2.10-2.95)  (0.70-1.05) (1.20-1.55)  (1.15-1.75)
(n=4) (n=4) (n=6) (n=6) (n=6)
Species PW EL EW FTL FTW
A. timidus 2.3240.197  2.9440.254 2.7340.175 0.90+0.071  0.2240.026
(1 95-2.45)  (2.45-3.20) (2.40-2 90) (0.80-1.00)  (0.20-0.25)
(n=6) (n=6) (n=6) (n=06) (n=6)
A. hidakai sp. nov.  2.8540.354 3.6140.673* 3.364+0.527* 1.044+0.153 0.2840.052
(2.25-3.20) (2.65-4.10) (2.75-3.85) (0 80-1.20)  (0.20-0.35)
(n=6) (n=4) (n=4) (n=6) (n=6)

* Not measured for the two specimens with deformed elytra.

Internal sac slightly sclerotized at base (it is visible, but unable to
Paired struts absent. Paramere slender, about a half as long as
Ninth abdominal segment partly sclerotized, with

curved upward.
be fully everted).
penis, closely appressed to penis.
setae on ventral side.

Female genitalia. Female genitalia of a paratype from Gunung Jasar with visible
styli; hemisternite well sclerotized, with setae on posterior end (Fig. 17).

Variations. Morphometric data are summarized in Table 1 together with those
for A. timidus. In the present samples, males (PEL 4.55-5.30, n=3; PW 2.65-3.20,
n=4) are somewhat larger than females (PEL 3.75, n=1; PW 2.25-2.85, n=2), but
sexual dimorphism in external morphology including the shape of mandibles is indis-
tinct. The pattern of the ornaments on body surface is variable with individuals
(Figs. 18-21). The greatest variabilities occur in the distribution of either whitish- or
yellowish-golden tomenta and in the arrangement of clumps of scale-like bristles.

Types series. Holotype: &, Gunung Jasar (about 1,500 m in altitude), Cameron
Highlands, Malay Peninsula, 24-111-1992 (collected as a larva, adult emergence on
12-VI11-1992), K. ArRAYA leg. Paratypes: 1 &, 1 @, same data as for the holotype,
(elytra partly deformed; preserved in 709 elthanol; collected as larvae, adult emer-
gence in VI-1992); 1 &, Tanah Rata, Cameron Highlands, Malay Feninsula, 7-1V-
1974, Y. Kivoyama leg.; 1 @, ditto, 10-1V-1975, Y. Kivovama leg.; 1 &, ditto, 27-V-
1975, Y. Kivoyama leg. The holotype and 3 paratypes (2 33, 1 @, from Tanah Rata)
are deposited in the collection of the National Science Museum (Natural History),
Tokyo, and two paratypes (1 &, 1 @, from Gunung Jasar) in the entomological col-
lection of the Department of Zoology, Kyoto University.

Distribution. Known only from the Cameron Highlands, Malay Peninsula.
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Figs. 18-21. Schematic presentation of the variation in the distributional pattern of ornaments
on the dorsal body surface of Aesalus hidakai ArRAYA, KON et JoHKI, sp. nov. Closed area:
clump of black scale-like bristles; open area surrounded by solid line: clump of yellowish-
brown scale-like bristles; open area surrounded by dotted line: area densely covered with
whitish-golden tomentum; &, holotype (18); &, paratype, from Tanah Rata, 7-1V-1974
(19); &, paratype, from Tanah Rata, 27-1V-1975 (20); @, paratype, from Tanah Rata, 10—
1V-1975 (21). (Scale: 1.0 mm)

Comparison. Comparison of external characters of the Old World Aesalus
species except for A. daghestanicus is presented in Table 2. Aesalus hidakai sp. nov.,
together with A. timidus, is clearly distinguished from the other Old World Aesalus by
the following peculiarities: body outline circular in dorsal view, thickest at middle and
gradually tapering both anteriorly and posteriorly in lateral view; pronotum widest
near the middle; intercoxal process of prosternum flat, and A. hidakai differs from A.
timidus in the following characteristics: abdominal sternites lacking sulcus for re-
ceiving hind leg; third to fifth abdominal sternites with semicircular depressions along
anterior margins; anterior margin of head with a small triangular projection at the
middle; canthus covering about one-third of outer margin of eye.

Etymology. This new species is dedicated to the emeritus Professor Toshitaka
HIDAKA, a leading ethologist in Japan, who retired from Kyoto University in March,
1993.  When he was in Kyoto University, he gave us the opportunity of performing
our researches in Malaysia.

Biological notes. The larvae of A. hidakai were collected from a decayed log (a
kind of oak) lying on the forest floor dominated by oak trees. The decay type of the
log was brown rot, but fungal species causal to decay was not identified.

This species appears to have the habit of flying to light because one male from
Tanah Rata, 7-1V-1974, was captured at light.

Discussion

Aesalus hidakai is the second peculiar member described from the Southeast Asian
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Fig. 22. Map showing the distribution of the genera Aesalus and Lucanobium; 1, A. scara-
baeoides (PANZER); 2, A. ulanowskii GANGLBAUER and A. daghestanicus DIDIER et SEGUY
3, A. himalayicus KUROSAWA; 4, A. asiaticus LEWIS; 5, A. imanishii INAHARA et RATTI; 6,
A. timidus KRIKKEN; 7, A. hidakai ARAYA, KON et JOHKI, Sp. nov.; 8, A. trogoides ALBERS
and A. smithi BATES; 9, A. neotropicalis BATES; 10, L. squamosum HOWDEN et LAWRENCE.

tropics within the genus Aesalus. A. hidakai, together with A. timidus, considerably
differs from the other Aesalus members in general appearance. On the other hand, the
structure of male genitalia of A. hidakai (which is characterized by the following char-
acters: paired struts absent; penis cylindrical; basal piece very short, fused to para-
meres and penis; parameres slender, closely appressed to penis) agrees well with the
specific structure of Aesalus male genitalia previously described for several species (4.
scarabaeoides, SHARP & MUIR, 1912; HoLLowAY, 1960; HOWDEN & LAWRENCE, 1974 ;
BARTOLOZZ1, 1989 ; A. imanishii, INAHARA & RATT, 1981; A. asiaticus, KIKUTA, 1984).

Kurosawa (1985) suggested that A. timidus may represent a different genus from
true Aesalus. According to his suggestion, a new genus could be established for A.
timidus as the type species, and if so, A. hidakai should also be assigned to the new
genus together with A. timidus because of the similarity between them in external
morphology. However, we consider that both A. timidus and A. hidakai should be
left assigned to the genus Aesalus, because it is difficult to assume the monophyly of
the other members of the genus Aesalus excluding A. timidus and A. hidakai, until
phylogenetic analysis can be made for the whole genus Aesalus including the New
World members (A. trogoides, A. smithi and A. neotropicalis) and the most closely
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allied genus Lucanobium from Venezuela (HOWDEN & LAWRENCE, 1974).

In addition, the present examination of external morphology of the Old World
Aesalus also revealed that the Southeast Asian members (A. timidus and A. hidakai)
shared the characters, which were not shared by the Palearctic ones (4. scarabaeoides,
A. ulanowskii and A. asiaticus), with the Himalayan (A. himalaycius) and the Taiwanese
(A. imanishii) ones, respectively (Table 2). The Himalayan species, together with the
Southeast Asian ones, is separated from the Palearctic ones by the following char-
acters: mandible showing no sexual dimorphism; third antennal segment long and
slender, not transverse; antennal club wholly pubescent; eye with distinctly developing
canthus. On the other hand, the Taiwanese species can also be separated from the
Palearctic ones by the following characters: mandible showing no sexual dimorphism
antennal club wholly pubescent. Further, according to the original description
(HowDEN & LAWRENCE, 1974), the New World genus Lucanobium, containing only
one species L. squamosum, also appears to resemble the Southeast Asian members of
Aesalus in the following characters: body thickest at middle; mandible showing no
sexual dimorphism; antennal club wholly pubescent; third antennal segment long and
slender, not transverse; eye with distinctly developing canthus; front tibia with a large
curved apical spine. In addition, L. squamosum and A. hidakai share the character,
mandible with a distinct mola. In order to clarify their true affinities, phylogenetic
analysis of the genus Aesalus including the New World members, together with its
allied genus Lucanobium, is strongly desired.

Like that of A. timidus (KRIKKEN, 1975), the type locality (Cameron Highlands) of
A. hidakai is at higher elevations (about 1,400-1,500 m in altitude) and rather cool
(the average atmospheric temperature was less than 20°C) although the Malay Pen-
insula is located in the tropical region. The two pupae reared at 25°C failed in em-
ergence with the result that the elytra of the emerged adults were deformed, whereas
sound metamorphosis occurred in the single pupa reared at 20°C. This suggests that
the higher temperature, 25°C, did harm to the metamorphosis.

The larvae of A. hidakai were collected from a brown-rotten log. Until now, it
has been reported that the larvae of A. scarabaeoides (BARTOLOZZI, 1989), A. imanishii
(ARAYA & OBUCHI, 1992) and A. asiaticus (ARAYA & OBUCHI, 1992; ARAYA, 1993) are
also collected from brown-rotten logs. It is suggested that the genus Aesalus may be
stenophagous for brown-rotten logs. We look for further information about the
decay type of logs in which the other Aesalus larvae occur.

Key to the Species of Aesalus from the Old World

The diagnostic characters of measurements are summarized on the basis of the
specimens examined in the present study.

Aesalus daghestanicus is omitted from this key because no specimen was available
and the original description of this species (DIDIER & SEGUY, 1953) is insufficient for
showing its external morphology in detail, although this species appears to closely
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resemble A. ulanowskii. On the other hand, 4. scarabaeoides and A. asiaticus include

two subspecies, respectively; A. s. scarabaeoides, subspecies from Central Europe, and

A. s. meridionalis BARTOLOZZI, 1989, from Basilicata in Italy; nominotypical A4. a.

asiaticus from the main islands of Japan and A. a. sawaii FUNTA et ICHIKAWA, 1985,

from Yaku-shima Island off southern Kyushu of Japan. These subspecies are in-

cluded in this key. We refer to BArRTOLOZZI (1989) for A. s. meridionalis, since no
specimen of this subspecies was available.

1. Body outline circular in dorsal view (EW/PEL 0.68-0.79); pronotum widest near
the middle; intercoxal process of proternum flat, anterior and posterior margins
ALMYOSTISTTATDINE = e vrssins 1% o 2075 55 it it i S5 5 g i 8 e o 6 54 1 2.

— Body outline oval in dorsal view (EW/PEL 0.55-0.62); pronotum widest near
posterior margin; intercoxal process of prosternum convex, anterior and
posterior margins strongly rounded ............. ... ... .. 3.

2. Abdominal sternites with a deep sulcus; third to fifth abdominal sternites with
foveae, without semicircular depression; anterior margin of head without
projection at the middle; canthus covering about one-fifth of outer margin
OF BVE oo o 55 5iis 05 (00065 5 510 FFS 615 B L OPE 00 6 @ 40 010 610 B0 1065 6 005 15 15 55 A. timidus.

— Abdominal sternites lacking sulcus; third to fifth abdominal sternites with semi-
circular depressions along anterior margins; anterior margin of head with a
small triangular projection at middle; canthus convering about one-third of
outer margin of €ye ... ... A. hidakai sp. nov.

3. Antenna consisting of 9 segments; body flat (BT/PEL 0.34-0.36) ..............

— Antenna consisting of 10 segments; body relatively thick (BT/PEL 0.37-0.46)
.................................................................. 4,
4. Eye with distinct canthus; third antennal segment slender; antennal club wholly
pubescent .. ... A. himalayicus.
— Eye without distinct canthus; third antennal segment transverse; antennal club
partly pubescent . ....... .. 5.
5. Size smaller (PEL 3.90-5.70; x 4.89); elytra with irregularly arranged large clumps
of scale-like bristles; front tibia with a large curved apical spine........... 6.
— Size larger (PEL 5.65-6.95; x 6.35); elytra with regularly arranged small clumps
of scale-like bristles; front tibia with a large straight apical spine ......... 7.
6. Pronotum with 6 to 8 clumps of black scale-like bristles on middle portion;
elytral punctures smaller and united ................... A. asiaticus asiaticus.
— Pronotum without clump of black scale-like bristles; elytral punctures distinct
and SPATSET . ....... ... A. asiaticus sawaii.
7. Body surface densely but shallowly punctuated; front tibia relatively slender, not
so widened in distal portion (FTW/FTL 0.21) ................ A. ulanowskii.
— Body surface densely and deeply punctuated; front tibia plump, strongly widened
in distal portion (FTW/FTL 0.30-0.38) ...ttt .. 8.
8. Yellowish setae on elytra smaller; styli of female genitalia larger, hemisternite
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concave ; median lobe of male genitalia longer. . 4. scarabaeoides scarabaeoides.
— Yellowish setae on elytra larger; styli of female genitalia smaller, hemisternite not
concave; median lobe of male genitalia shorter ..A. scarabaeoides meridionalis.
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