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Abstract. A phylogeny of fifty-eight cockchafer species belonging to the genus Amphimallon Berthold, 1827 is proposed, based on
sixty-five morphological characters. The cladistic analysis provides seventy-two equally parsimonious trees. The genus Amphi-
mallon is redefined and species-groups are introduced and defined: 4. pini-group (seven species), 4. vernale-group (five species), 4.
solstitiale-group (seven species), A. arianae-group (two species), 4. peropacum-group (one species), 4. fuscum-group (eleven spe-
cies), A. naceyroi-group (seven species), 4. majale group (five species), A. lusitanicum-group (six species). Other species previously
placed in Amphimallon are considered species incertae sedis in this paper: amphibolum Peyerimhoff, 1949, and a monophyletic
group composed of six North African species: altifrons Baraud, 1971, julieni Baraud, 1972, melillanum Baraud, 1972, scutellare
Lucas, 1846, subcristatum Fairmaire, 1879, subparallelum Escalera, 1913. Four new Amphimallon species are described: A.
adanense sp. n. from Turkey, 4. maniense sp. n. from Greece, 4. jeannae sp. n. and 4. safiense sp. n. from Morocco. The following
taxonomic conclusions are proposed: 4. seidlitzi Brenske, 1891 = A. trisinuatum Reitter, 1902 syn. n.; Amphimallon jeannei (Baraud,
1971) comb. n.; Miltotrogus caucasicus Gyllenhal, 1817 comb. n.; Amphimallon vernale (Brullé, 1832) stat. n.; A. furvum (Germar,

1817) stat. n.; A. javeti Stierlin, 1864 stat. n.

INTRODUCTION

The cockchafers of the genus Amphimallon Berthold,
1827 form one of the most important groups in western
Palaearctic Rhizotrogini by the number of described taxa.
This genus, considered in its traditional definition, is
composed of more than sixty species (see Appendix 1)
according to the most important recent works dealing
with the western Palacarctic Melolonthidae (Medvedev,
1951; Baraud, 1985, 1992). The present paper adds spe-
cies not studied bythe above authors and describes new
species. These species are distributed from Morocco
throughout Europe and central Asia to Siberia. In the
Mediterranean Region they are absent from the south-
eastern part. In spring and summer, adults, and especially
the males searching for females, are particularly active for
a short time in the morning or in the evening twilight,
flying above ground level of grassland or around the tops
of the trees. Larvae feed upon plant roots. Some species,
like A. solstitiale (L.), and especially 4. majale (Razou-
mowsky), are known for causing severe damage, mostly
to grass, in Europe (Régnier, 1939, 1940), but also in the
United States (Schwardt & Withcomb, 1943; Gambrell,
1946; Shorey & Gyrisco, 1960), where A. majale has
been introduced (Gambrell et al., 1942).

The genus Rhizotrogus Berthold, 1827 used to be con-
sidered as the closest genus to Amphimallon. Coca Abia
(1995, 1998), in her taxonomic and phylogenetic study of
Rhizotrogus, showed that these genera belong to a mono-
phyletic group which also includes the western Palae-
arctic genera Monotropus Erichson, 1848, Geotrogus
Guérin, 1842 and Amadotrogus Reitter, 1902, In the same
work, Coca Abia supported the propositions of Nikolajev

(1987) and Baraud (1992), that Eriotrogus and Mado-
trogus, created by Reitter (1902) as subgenera of Amphi-
mallon, should be considered as genera belonging to
another Rhizotrogini-lineage.

Amphimallon and Rhizotrogus are traditionally distin-
guished by the number of antennal segments: 10-
segmented antennae in Rhizotrogus (Fig. 1), 9-segmented
antennae in Amphimallon (Figs 2-3). However, some
aberrant Rhizotrogus specimens with 9-segmented
antennae have been found, and have wrongly been con-
sidered as Amphimallon (Baraud, 1977a; Montreuil,
1997), introducing a doubt in using this character to dis-
criminate Amphimallon from Rhizotrogus. In her works,
Coca Abia has proposed a new diagnostic character to
separate both genera: the development of the sclerotized
lateral apophyses in the endophallus. These apophyses are
long and strong in Rhizotrogus (Fig. 4) and clearly
reduced in Amphimallon (Fig. 5).

Amphimallon is a rather well-known group, but it has
not been the subject of a complete recent revision, or of a
phylogenetic study. The main purpose of this paper is to
establish the phylogenetic relationships of Amphimallon
species using a morphological approach, in order to
revise systematics of the genus. The main groups of
Amphimallon that can be defined by reference to this phy-
logeny are introduced. Taxonomic conclusions are also
offered, and the description of four new species
belonging to this genus are given in the last part of this
paper: Amphimallon adanensis sp. n. from Adana,
Turkey, separated from A. nigripenne Reitter, 1902; A.
Jeannae sp. n. from Morocco, until now confused with A4.
theryi Peyerimhoff, 1949; A. safiense sp. n. from Safi,
Morocco, separated from A. litigiosum Fairmaire; and A4.
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Figs 1-5. Amphimallon and Rhizotrogus. 1-3: Head (dorsal view; setae and punctation omitted). 1 — Rhizotrogus marginipes Mul-
sant; 2 — Amphimallon vitalei Luigioni; 3 — A. atrum (Herbst). 4, 5: Aedeagus and endophallus (lateral view; p — parameres; ph —
phallobasis; sa — sclerotized apophyses; b — body of endophallus; las — lateral apical saccules; dbs — dorso-basal area of spicules; vs
— ventral area of spicules). 4 — Rhizotrogus aestivus (Olivier); 5 — Amphimallon pygiale Mulsant.
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maniense sp. n., recently discovered in the Peloponnese,
Greece.

MATERIAL AND METHODS

According to the recent general works which deal with
Amphimallon (Medvedev, 1951; Baraud, 1985, 1992), and
including described taxa not treated in these works, new taxo-
nomic conclusions based on comparison of types and new spe-
cies described in this paper, the genus Amphimallon Berthold,
1827 sensu auctorum is composed of sixty-seven species
(Appendix 1). Fifty-eight Amphimallon species are considered
in the phylogenetic analysis. The missing species which could
not be studied in this work will be treated later in a general taxo-
nomic revision in preparation.

In order to solve the phylogenetic relationships between the
Amphimallon species considered, the cladistic method has been
used, together with the principle of parsimony (Crisci, 1982;
Forey et al., 1992; Darlu & Tassy, 1993). The sixty-five mor-
phological characters used in this phylogenetic analysis are
listed in Appendix 2. They were examined on dry mounted adult
specimens, mostly conserved in the Muséum National d’His-
toire Naturelle, Paris, France (MNHN). Specimens of each spe-
cies were observed directly, and specimens of common species
were dissected and observed in lactophenol. Particular structures
such as endophallus, digestive duct or bursa copulatrix were
extracted from the abdomen and stained (Carayon, 1951, 1969).
Only three characters have been found in structures because the
females of many species are still unknown or were not available
during this study.

The different states of each character were coded for each
species in a data matrix with missing data and polymorphic
characters scored “?” (Table 1). For each character, observed
states at ingroup root are scored with “0” in the matrix after the
analysis, in order to standardize the data presentation. In order
to limit ad hoc hypotheses, the characters are unweighted, and
multistate characters have been considered as unordered. The
character states were polarized using outgroup comparison
(Wiley, 1981; Nixon & Carpenter, 1993). Three species
belonging to two closely related genera (Coca Abia, 1995) were
used as outgroups: Geotrogus inflatus (Buquet, 1840), Rhizo-
trogus aestivus (Olivier, 1789) and Rhizotrogus marginipes
Mulsant, 1842. The data were analysed using a heuristic search
routine with PAUP Version 3.1 (Swofford, 1992). The resulting
trees were analysed with McCLADE (Maddison & Maddison,
1993).

Taxonomic and nomenclatural conclusions proposed in this
paper are based on the study of typical material deposited in the
MNHN, or borrowed from the Hungarian Natural History
Museum, Budapest, Hungary (HNHM, O. Merkl), from the
Deutsches Entomologisches Institut, Berlin, Germany (DEIC, L.
Zerche) and from the Naturhistoriska Riksmuseet, Stockholm,
Sweden (NHRS, B. Gustafsson and J. Ferrer).

RESULTS AND DISCUSSION

Cladistic analysis generates seventy-two equally parsi-
monious trees, with a total length (L) = 223 steps, consis-
tency index (CI) = 0.4 and retention index (RI) = 0.8. The
strict consensus of seventy-two trees is given in Fig. 6.

This consensus shows a main monophyletic resolved
group which comprises most species of Amphimalion.
The type-species of Amphimallon Berthold, 1827, Scara-
baeus solstitialis L., 1758, belongs to this group. This
group can be therefore considered as Amphimallon s. str.
Unresolved phylogenetic relationships  between  this

group, Rhizotrogus species, and seven species previously
classified within Amphimallon (A. amphibolum and six
species forming a monophyletic group called A.
scutellare-group) are observed. This basal polytomy is
the consensus of trees which show two main patterns. In
the first pattern (Fig. 7), Rhizotrogus-species + A.
scutellare-group + A. amphibolum form a monophyletic
group presenting sister-group relationship with Amphi-
mallon. In the second pattern (Fig. 8), Rhizotrogus-
species + A. scutellare-group + A. amphibolum form a
paraphyletic group. In both patterns, the A. scutellare-
group and A. amphibolum never occur within the Amphi-
mallon s. str. These species have 9-segmented antennae
like Amphimallon, but also have long and well developed
sclerotized lateral apophyses in endophallus, like Rhizo-
trogus. The species belonging to the A. scutellare-group
were sometimes placed in the particular subgenus 4mado-
trogus Reitter, 1902. The present analysis does not help
to place these taxa, and they are here removed from
Amphimallon and are temporarily considered species
incertae sedis.

Redescription of the genus Amphimallon Berthold,
1827

Antennae 9-, exceptionally 8-segmented (character 8).
The club, longer in the male than in the female, composed
of three segments. Basal margin of pronotum enlarged or
thin, but never lacking. Meso- and metasternum densely
clothed with long pale hair-like setae. Inner edge of male
protibiae tridentate, exceptionally with only one or two
teeth; protibiae of females tridentate. Claws equal, outer
side simple, ventral edges generally with a basal tooth.
Sclerotized apophyses of endophallus feebly developed,
thin and shorter than one third of the length of endophal-
lus, sometimes absent (character 61). Basis of endo-
phallus dorsally with a dense area of spicules which may
or may not expand basally along the sides (character 63).
Species of moderate size: 10-18 mm. Basic colour
yellow-brown, redd-brown or totally brown or black, pro-
notum often darker than elytra, rarely paler.

Groups of Amphimallon

Three lineages, based on the main clades in Fig. 6, can
be recognized. Each lincage is composed of groups
named from the species first described in the group. The
species composition of each group is given and the main
characters defining each group are presented. Unambi-
guous character changes are presented in Appendix 3.
New taxonomic and nomenclatural considerations are
added to this presentation when necessary.

The A. solstitiale-lineage

This lineage is composed of five monophyletic groups.
The A. pini-group

This group includes six species from southwestern
Europe, A. gianfranceschii Luigioni, 1931, A. nigrum
(Waltl, 1835), 4. pini (Olivier, 1789), A. pygiale Mulsant,
1846, A. vitalei Luigioni, 1932, and A. vivesi Baraud,

1967. This group is one of the most characteristic and
recognizable groups of Amphimallon. It corresponds to
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TaBLE 1. Data matrix for sixty-one species and sixty-five characters used in the cladistic analysis. See character coding explana-

tions in text.

Characters
Taxa 0000000001 1111111112 2222222223 3333333334 4444444445 5555555556 66666

1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 12345
G. inflatus 0100000001 0000000000 0000001700 1000200000 0000000100 0000000000 00001
R. aestivus 0000000000 0000000100 0000011000 0000003000 0000010100 0000000700 00001
R. marginipes 0000000000 0000000100 0000010000 0000000000 0300010000 2000000700 00001
adanense 0010011101 10107200001 1111200100 2210003710 0110001000 1001200001 20221
alatavicum 0000007107  20???00010 0001200010 0010002711  020??01000 2012011101 20777
altaicum 0001011101 1000000000 0001000000 0100004001 0300000000 1000100111 20201
altifrons 0000011100  0000?00100 1000001700 0000200700 0000010000 0000000700 00077
amphibolum 0000000100 00000720100 0100001001 0070000000 0300010070 0007000001 00001
arianae 0000017101 1000000000 0001000000 0110003100  000??01000 2000000101 20207
assimile 0000000100 0000001000 0000100011 0000001000 1300000010 0000000001 20200
atrum 0001011101 1000000000 0001000000 0100003001 0300000000 1000100111 20201
brucki 0001007101 1000000000 0001000000 0300004001 0300700000 1000101111 20207
burmeisteri 0000000100 0070701000 0000100011 0000001000 1300000010 2000000701 20270
cantabricum 0000000100 0000000010 0000010000 0700003000 1020000000 1010000101 20110
circumligatum 0101001101 1111000000 0000000010 0000005000 0000700001 2000300701 1070?
evorense 0000000100 0010700000 0000010000 0300003700 1000000000 0000000101 20110
fissiceps 0010021101 1010000001 0101000000 0010005000 0101101000 2001300001 20201
Survum 0001017101 1010700000 0001000000 0300004701 0300000000 2000101111 20207
Sfuscum 0001011101 1000000000 0001000000 0700004001 0300000000 1000100111 20201
gianfranceschii 0000107110  20??2?00000 0711211700 1010113710 0001701000 1000000001 20277
insculptum 0100007101 2010100000 0001000100 0001003000 0000700700 2000000701 20207
Javeti 0000011107  ?00??00010 0001200010 0017002711 0200001000 0012010101 20200
Jjeannae 0121027101 1010000000 0001000000 0400003700 0000700000 2000000001 20207
jeannei 0001011207 2017200000 0001000000 0300004701 0300000000 2000107101 10207
Julieni 0000011101 0000700100 1000001700 0007200700 0000010000 2017300700 0007?
leuthneri 0010011101 1010100001 1111200100 0010005000 0101101000 1001200001 20221
litigiosum 0100001101 0010000000 0001000100 0001003000 0000000100 2000000001 20201
lusitanicum 1000000100 0000010010 0000011001 0000003000 2000000010 0110000101 20110
maevae 0000017101 1000100000 0001001000  041000300? 0000701000 1002010101 20207
majale 0000000100 0000001010 0000101011 0000001000 1300000010 0000000001 20200
maniense 0001107101 1010100000 0111200000 2010115710 0101701000 1000000001 20207
melillanum 0000000100 0000700100 1000001700 0007200700 0000010000 0000000700 01077
menori 01070172107 2017200000 0001000000 0000005700 0000700000 2000000001 20207
mussardi 0000017101 0000000000 0001000000 0100004000 0000700000 2000000001 20207
naceyroi 0101017101  0?10000000 0001000000 0000005000 0000700000 2000000701 20207
nigripenne 0010017101 1010100001 1111200100 2210003000 0010701000 1001200001 20227
nigrum 0000001110 0000100000 0111211700 0010113001 2000001000 1000000001 20200
obscurum 0001011101 0000000000 0001000000 0100004000 0300000000 1000000001 20270
occidentale 0000001101 0010000000 0001000100 0100003000 0000000000 2000000001 20201
ochraceum 0000171101 1000100010 0001200010 2010002011 0000001000 1012011101 20200
peropacum 0000007101 0007000000 0001000000 0001003000 0300701101 2001200101 20207
pini 0000101101 0000100000 0111211700 1010113?11 0002007000 0000000001 20200
pseudomajale 0000000100 0000001010 0000101011 0000001000 1300000010 0000000001 20207
pygiale 0000101110 0000100000 0111210700 1010113011 0000001000 2000000001 20200
roris 1000000100 0000010000 0000011001 0000003000 2010000110 0110001101 20117
ruficorne 0000000100 0000000000 0000000010 0300001000 1300000000 1000000001 20200
safiense 0101007101 0010000000 0001000000 0001003700 0000700100 2000000001 20227
sainzii 0000000100 0000000010 0000011000 0100003000 1020000000 0110000101 20110
scutellare 0000001107  20?20700100 1000001700 0007200700 0000010000 2000000100 07071
seidlitzi 0000000100 0000010010 0000011001 0000003000 1000000010 0110000101 20110
solstitiale 0000171101 1000100010 0701200010 2010002011 0202001000 0012011101 20200
spartanum 0000021101 1010000000 0101000100 0010003100 0000701000 1000000101 20207
subcristatum 0000000107 2000700100 1000001700 0007200700 0000010000  00??7000700 0107?
subparallelum 0000000100 0000000100 1000001700 0000200700 0000010000 2070000000 01001
theryi 0020017101 1010000000 0001000000 0401003000 0000700000 2000000001 20207
vernale 0010011101 1000100001 0701000000  001000500? 0101101000 1000200001 20201
verticale 0000017101 1000100000 0001001000 0010003000 0000701000 2002010101 20207
vitalei 0000101110  ?00??00000 0111211700 1210113710 0001701000 2000000001 20207
vivesi 0000107110  20??2?200000 0011211700  12?0113?11 0000701000 2000000001 20207
volgense 0000017101 1000100000 0001000010  001000200? 0200701000 1002010101 20207
vulpecula 0101007101 0111000000 0000000000 0000002000 0200010001 2000300007 0070?
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Fig. 6. Strict consensus of seventy-two equally parsimonious trees for Amphimallon based on cladistic analysis of sixty-five mor-
phological characters. Tree length = 223 steps, consistency index = 0.4, retention index = 0.8. Numbers refer to branch points.

the “pini-group” introduced by Reitter (1902) and rede-
fined by Baraud (1967, 1992). A seventh species from
Greece, A. maniense sp. n., is added, which branches off
in basal position.

The monophyly of this group is supported by six syna-
pomorphies: odd elytral interstriae strongly elevated
(character 35), but the fifth not so strongly in A.
maniense; odd elytral interstriac with fine transversal

ridges (character 36) which generally conceal the puncta-
tion (in 4. maniense, these ridges are sparsely distributed
and do not conceal the punctation); frons of male without
clear carina (character 6); disc of abdominal sterna,
except the last one, darkened (character 39); characteristic
colour pattern of head (character 5) (except in 4. nigrum
which is a totally black species), with the clypeus yellow-
brown and the cephalic capsule brown or black (in A.
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Geotrogus Geotrogus

Rhizotrogus Rhizotrogus
A. scutellare-group A. scutellare-group

amphibolum amphibolum

7 Amphimallon 8 Amphimall

Figs 7-8. Phylogenetic relationship pattern between Amphi-
mallon, Rhizotrogus, A. scutellare-group and A. amphibolum. 7
— monophyly of Amphimallon + A. scutellare-group + amphi-
bolum; 8 — monophyly of Rhizotrogus + scutellare-group +
amphibolum.

maniense, this colouration is not so contrasted due to the
cephalic capsule feebly darkened); pronotum with a
median furrow present at least in the posterior part (char-
acter 23).

The clade A. gianfranceschii-nigrum-pini-pygiale-
-vitalei-vivesi is supported by four synapomorphies: pro-
notum with a very fine punctation without setae (char-
acter 26) in addition to the fine, dense and regular main
punctation (character 25); second antennal club segment
with only its dorsal margin smooth, the ventral margin
with area of sensilla (character 11); disc of pronotum
black or dark brown, presenting an obvious contrast with
the yellowish sides, except in A. nigrum (character 31) (in
A. maniense, the pronotal disc has only confused dark-
ened flecks).

The clade A. gianfranceschii-nigrum-pygiale-vitalei-
-vivesi is supported by the shape of the antennal club
which is strongly elongated and curved before apex (char-
acter 9). The sensillar area of inner side of first antennal
club segment is prolonged and developed on the outer
side basis (10).

The A. vernale-group

This group is composed of four species from Balkan
and Asia Minor, A. adanense sp. n., A. leuthneri Brenske,
1902, A. nigripenne Reitter, 1902, A. vernale (Brullé,
1832), and one species, 4. fissiceps Fairmaire, 1860, from
Morocco.

Amphimallon vernale (Brullé, 1832) is usually consid-
ered a synonym of A. caucasicum (Gyllenhal, 1817)
(Reitter, 1902; Medvedev, 1951; Baraud, 1992). The
comparison of the types of Melolontha caucasica Gyllen-
hal, 1817, preserved in Stockholm (NHRS), and of Rhizo-
trogus vernalis Brullé, 1832, preserved in Paris (MNHN),
shows that the synonymy between both names is false.
The type of Melolontha caucasica does not correspond to
the species named A. caucasicum by the authors. In addi-
tion, this taxon does not belong to Amphimallon, but to
Miltotrogus Reitter, 1902 by the lack of the basal pronotal
margin and by the shape of the aedeagus.

Therefore, a new combination is established: Milto-
trogus caucasicus (Gyllenhal, 1817) comb. n.

The type of R. vernale Brullé corresponds to the name
A. caucasicum of the authors. Thus, Amphimallon vernale
(Brullé, 1832) = A. caucasicum sensu auctorum nec Mil-
totrogus caucasicus (Gyllenhal, 1817).

Amphimallon leuthneri Brenske, 1902 was originally
described as a variety of A. caucasicum (Gyllenhal,
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1817). It was raised to the rank of species by Medvedev
(1951). This conclusion is confirmed by sister-group rela-
tionship between this taxon and A. adanense + A.
nigripenne.

This group is defined by four synapomorphies: clypeus
strongly raised in the corners and apparently bilobate
(character 3), but this character is not constant in 4. ver-
nale; lateral edges of pronotum clearly raised in anterior
part (character 20); tridentate external edge of female pro-
tibiae strongly enlarged (character 45); apex of
parameres, in lateral view, with a curved tooth, salient
towards ventral side of parameres (character 55), except
in A. fissiceps which presents a blunted apex.

The monophyly of the clade A. fissiceps-adanense-
leuthneri-nigripenne 1is supported by two synapo-
morphies: apex of parameres in lateral view regularly
curved (character 54); two paramedian lines of short and
dense setac on dorsal side of labium lacking (character
13).

The monophyly of the clade A. adanense-leuthneri-
nigripenne is strongly supported by five synapomorphies:
lateral edges of pronotum not crencllated in front part
(character 21), due to the lack of punctation which usu-
ally bears hair-like setac on the sides of pronotum; disc of
pronotum with short and inclined setae (character 28);
punctation of pronotum regular, not very dense, fine
(character 25) but quite stronger in 4. adanense; disc of
pronotum with a median furrow in posterior part (char-
acter 23); endophallus with extremely reduced ventral
median area of spicules (character 63).

Sister-group relationship between A4. pini-group and A.
vernale-group is supported by three synapomorphies: a
wide ventro-median sub-apical non-sclerotized arca of
paramere (character 58); basal margin of pronotum
enlarged (character 22, this character is not constant in all
the species of this group and can be occasionally present
in species which do not belong to it); external edge of
protibiac tridentate, the median tooth close to the basal
(character 44). A reversal of this character is observed in
the clades A. adanense-nigripenne and A. nigrum-
pygiale-vivesi. In A. pini, the male protibia is unidentate.

The A. solstitiale-group

This group is composed of seven species: 4. alatavicum
Medvedev, 1951, 4. javeti Stierlin, 1864, A. maevae
Montreuil, 1999, A. ochraceum (Knoch, 1801), 4. solsti-
tiale (L., 1758), A. verticale (Burmeister, 1855) and A.
volgense (Fischer, 1823).

Amphimallon javeti Stierlin is usually considered the
Sicilian subspecies of 4. solstitiale (L.). Its colour pattern
and the lack of sub-apical spicules on the dorsal side of
parameres, which are present in A. solstitiale, A.
ochraceum and A. alatavicum, allow us to raise it to the
species rank.

The monophyly of this group is supported by two syna-
pomorphies: apex of parameres in lateral view straight
and elongated (character 54); apex of parameres in dorsal
view with an internal concavity (character 56).

The phylogenetic relationships of this group are not
completely resolved, but the species volgense, javeti,



1 mm

Figs 9-16. 9-11, 15: Amphimallon adanense sp. n. 9 — acdeagus (lateral view); 10 — parameres (dorsal view); 11 — endophallus
(lateral view); 15 — head (dorsal view, setae and punctation omitted). 12—14, 16: A. safiense sp. n. 12 — aedeagus (lateral view); 13 —
parameres (dorsal view); 14 — endophallus (lateral view); 16 — head (dorsal view, setac and punctation omitted).

altaicum, ochraceum and solstitiale form a monophyletic
group which is supported by three synapomorphies: sides
of pronotal disc with irregular inclined short setac which
often form a conspicuous white fleck (character 29); ely-
tral disc with long sparse setae (character 37), shorter in
volgense, lacking in posterior part in A. ochraceum;
pygidium bearing very long and raised setae (character
42) which are generally absent in A. ochraceum.

The clade A. javeti-altaicum-ochraceum-solstitiale is
defined by four synapomorphies: posterior part of lateral
edge of pronotum feebly sinuate (character 19); main
punctation of pronotum fine, dense and quite regular
(character 25); abdominal sterna, except the last one,
yellow-brown with darkened disc (character 39); para-
meres in lateral view thick (character 53).

The clade A. altaicum-ochraceum-solstitiale is sup-
ported by a single synapomorphy: dorsal side of para-
meres with a subapical area of spicules (character 57).

The clade A. ochraceum-solstitiale is supported by two
synapomorphies: head clearly bicoloured, clypeus yel-
lowish brown, brown or black cephalic capsule (character
5) (convergence with the 4. pini-group); disc of pronotum
with confused dark maculae (character 31).

Sister-group relationship between this group and A.
pini-group + A. vernale-group is supported by a single
synapomorphy: punctation of the outer side of mandible
fine and superficial, hardly perceptible (character 15), but
a reversal is observed in A. fissiceps.

The A. arianae-group

This group includes two species from Greece and
Aegean Sea islands: 4. arianae (Fairmaire, 1879) sensu
Montreuil (1999) and A. spartanum (Brenske, 1884).

The monophyly of this group is supported by a single
synapomorphy: posterior margin of first visible sternum
medially V-shaped (character 38).

Sister-group relationship between this group and A.
pini-group + A. vernale-group + A. solstitale-group is
supported by three synapomorphies: metasternum with
robust spinose setac in addition to the hair-like setac
(character 33); second antennal club segment with ventral
and dorsal margin smooth, both without sensillar area
(character 11); frons of male with a strong transverse
carina which reaches the sides of the head (character 6).
However, reversals for this last two characters are
observed in the A. pini-group.
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The A. peropacum-group

This group includes a single species from Portugal, A.
peropacum Reitter, 1911, which is one of the most recog-
nizable species of Amphimallon. In addition to the char-
acters treated in this phylogenetic analysis, this species is
characterized by many other autapomorphies, and in par-
ticular the shape of its parameres, the raspy punctation of
its pronotum and the rough surface of its tegument.

Sister-group relationship between this species and other
groups composing the A. solstitiale-lineage is supported
by two synapomorphies: inner spur of protibiae clearly
inserted between median and apical teeth (character 47);
ventro-median sub-apical non sclerotized area of para-
mere narrow (character 58), but a reversal is observed in
the 4. pini-group + A. vernale-group.

The A. fuscum-lineage

This lineage is composed of two monophyletic groups
and presents sister-group relationships with the A.
solstitiale-lineage.

The A. fuscum-group

This group is composed of eleven species from North
Africa, Europe and Central Asia: A. jeannae sp. n., A.
mussardi (Antoine, 1959), A. obscurum Reiche, 1864, A.
occidentale Petrovitz, 1964, A. theryi Peyerimhoff, 1949
and the monophyletic group composed of 4. altaicum
(Mannerheim, 1825), A. atrum (Herbst, 1790), A. brucki
(Fairmaire, 1879), A. furvum (Germar, 1817), A. fuscum
(Scopoli, 1786) and A. jeannei (Baraud, 1971).

Amphimallon furvum (Germar, 1817) was considered a
simple variety, and recently (Miksic, 1970) a subspecies
of Amphimallon fuscum (Scopoli, 1786). Its particular
elytral colour pattern and the presence of spicules on the
dorsal side of parameres allow us to raise this taxon to the
species rank.

Amphimallon jeannei (Baraud, 1971) comb. n. was
originally described in Monotropus Erichson, 1848 on the
basis of its 8-segmented antennae. In fact, this species
finds a place in the A. fuscum-group of Amphimallon.

This group is defined by a single synapomorphy: pro-
notum and elytra have a distinctive tint (character 32).
The pronotum is dark reddish brown and elytra reddish
brown, but the monophyletic clade 4. jeannae-theryi pre-
sents pale reddish brown elytra (convergence with mae-
vae) and the clade A. brucki-furvum-jeannei presents
yellowish-brown elytra (convergence with A. ruficorne,
A. evorense and A. arianae).

In addition to its particular colour pattern, the mono-
phyletic group A. jeannae-theryi is defined by two syna-
pomorphies: edge of clypeus strongly lifted all around,
the clypeus deeply concave (character 3); second antennal
club segment with ventral and dorsal margin smooth, both
without sensillar area (character 11).

The monophyly of the clade 4. altaicum-atrum-brucki-
Jurvum-fuscum-jeannei-obscurum-mussardi is supported
by two synapomorphies: elytral disc with quite long and
inclined, regularly distributed setae (character 37); dorsal
side of labium with two paramedian lines of short and
dense setae (character 13).
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The monophyly of the clade 4. altaicum-atrum-brucki-
Jurvum-fuscum-jeannei-obscurum 1s supported by three
synapomorphies: clypeus with long and raised hair-like
setae (character 4); pygidium with short, but clearly per-
ceptible, raised setae (character 42); crypts in male mes-
enteron present, but feebly developed (character 51).

The monophyly of the clade 4. altaicum-atrum-brucki-
Jurvum-fuscum-jeannei 1is strongly supported by four
synapomorphies: apex of parameres, in lateral view,
clearly inflated (character 55); ventro-median sub-apical
non sclerotized area of parameres narrow (character 58)
and irregularly limited laterally (character 59), but
reversed in jeannei; second antennal club segment with
ventral and dorsal margin smooth, both without sensillar
area (character 11) (convergence with A. jeannae-theryi,
A. circumligatum and part of A. solstitiale-lineage).

The monophyly of the clade A. brucki-furvum-jeannei
is supported by a single synapomorphy in addition to the
colour pattern: dorsal side of parameres with a subapical
area of spicules (character 57) (convergence with a part
of A. solstitiale-group), however, only traces of spicules
are observed in A. jeannei.

The A. naceyroi-group

This group is composed of seven species from Morocco
and the Iberian Peninsula in two monophyletic groups: 4.
safiense sp. n., A. insculptum Brenske, 1889 and A. [iti-
giosum Fairmaire, 1860, in the first group, A. circumli-
gatum Peyerimhoff, 1949, A. menori Baguena, 1955, 4.
naceyroi Mulsant, 1859 and A. vulpecula Peyerimhoff,
1931 in the second group.

Type comparison and the study of many specimens
allows to establish the new synonymy between A. liti-
giosum Fairmaire, 1860 and 4. galleti Baraud, 1970.

This group is supported by a single synapomorphy:
clypeus enlarged (character 2).

The clade A. safiense-litigiosum-insculptum is defined
by the superior spur of metatibiae enlarged before apex
(character 48) and by the elytra clearly laterally enlarged
in the front part (character 34).

The clade A. menori-naceyroi-circumligatum-vulpecula
is supported by the elytral disc clothed with long and
inclined, irregularly distributed setae (character 37).

The clade A. menori-naceyroi is supported by the frons
of the male with a strong transverse carina (character 6).

The monophyly of the clade A. circumligatum-
vulpecula is strongly supported by five synapomorphies:
eyes of males strongly enlarged (character 12); post-
mentum absent (character 14); tegument of pronotum
smooth (character 24); ventral edge of claw without a
basal tooth (character 50); apex of parameres, in lateral
view, blunted (character 55).

Sister-group relationship between A. fuscum-group and
A. naceyroi-group is supported by two synapomorphies:
absence of the two paramedian lines of short and dense
setac on the dorsal side of labium (character 13), with a
reversal in a part of 4. fuscum-group; endosymbiotic
crypts in mesenteron absent in the male (character 51),
also with a reversal in a part of A. fuscum-group.
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Figs 17-20. Amphimallon maniense sp. n. 17 — habitus; 18 — aedeagus (lateral view); 19 — parameres (dorsal view); 20 — endo-

phallus (lateral view).

Sister-group relationship between the 4. fuscum-lineage
and the A. solstitiale-lincage is supported by two synapo-
morphies: frons of the female with a strong transverse
carina (character 7); tegument of pronotum microreticu-
lated (character 24), with a reversal in 4. circumligatus-
vulpecula (A. naceyroi-group) and A. maniense (A.
pini-group).

The A. ruficorne-lineage

This lineage is composed of two monophyletic groups
and presents sister-group relationships with the two pre-
vious lineages.

The A. ruficorne-group

This group includes five species from western and cen-
tral Europe: A. assimile (Herbst, 1790), A. burmeisteri
Brenske, 1886, A. majale (Razoumowsky, 1789), 4. pseu-

domajale Sabatinelli, 1976 and A. ruficorne (F., 1775) in
the basal position.

The monophyly of this group is supported by three
synapomorphies: pygidium with short but clearly percep-
tible regularly distributed raised setae (character 42),
shorter in A. ruficorne; elytral disc with short regularly
distributed raised setac (character 37); pronotal disc with
short setae from fine punctuation (29).

The monophyly of the clade A. assimile-burmeisteri-
majale-pseudomajale is supported by four synapomor-
phies: pronotum with a very fine and dense punctation,
bearing short inclined setae (character 25) which give the
pronotum a silky aspect; pronotum transverse (character
17); narrow prosternal basisternum with a transversal
furrow (character 30); ventral edge of second tarsomere
of protarsus clearly and strongly dentate (character 49).
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Figs 21-30. 21, 22, 25-27: Amphimallon theryi Peyerimhoff. 21 — pronotum and head (dorsal view; setae and punctation omitted)
with detail of pronotal punctation; 22 — shape of pronotum (lateral view); 25 — aedeagus (lateral view); 26 — parameres (dorsal
view); 27 — endophallus (lateral view). 23, 24, 28-30: A. jeannae sp. n. 23 — pronotum and head (dorsal view; sctac and punctation
omitted) with detail of pronotal punctation; 24 — shape of pronotum (lateral view); 28 — aedeagus (lateral view); 29 — parameres
(dorsal view); 30 — endophallus (lateral view).
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The monophyly of the clade 4. majale-pseudomajale is
supported by the absence of main punctation of pronotal
disc (character 27). The pronotal disc presents only a very
fine and dense punctation bearing short inclined setae.
Hair-like setae are absent from the disc because of the
lack of main punctation.

The A. lusitanicum-group

This group is composed of six species from the Iberian
Peninsula: A. cantabricum Heyden, 1870, A. lusitanicum
(Gyllenhal, 1817), A. roris Baraud, 1981, A. sainzii
(Graélls, 1858), A. seidlitzi Brenske, 1891 and A.
evorense Reitter, 1913 in basal position. It corresponds
largely to the “A. lusitanicus-group” introduced by Reitter
(1902) and redefined by Baraud (1981).

The description of Amphimallon trisinuatum Reitter,
1902 was based on a single female from Portugal, Sierra
da Estrella. This species has never been recaptured since
its description. The authors who have studied the Iberian
fauna (Baguena, 1959, 1967; Baraud, 1977b; Martin
Piera, 1985) did not know this species, which was even
called “enigmatic” by Baraud (1992). I have studied the
type of this name which is preserved in Budapest
(HNHM). The lack of setae at the basis of pronotum, con-
sidered by Reitter as a specific character, is due to the
poor condition of the specimen. In fact, this specimen is
barely different from Amphimallon seidlitzi Brenske,
1891, a species common in Sierra da Estrella, by the
shape of the clypeus, which is trisinuate. I have also met
this particular clypeal shape in a specimen of Amphi-
mallon majale (Razoumowsky, 1789) from Montpellier,
France (MNHN, A. Mackanga leg). Other specimens, like
the type-specimen of Amphimallon litigiosum Fairmaire,
1860 (MNHN), or a specimen of Amphimallon solstitiale
pictum Kraatz, 1902 from Greece (MNHN), present only
a single lateral sinuosity which gives the clypeus an
asymmetrical shape. These specimens may be teratologic
cases (e.g., due to defective maturation).

Therefore Amphimallon seidlitzi Brenske,
Amphimallon trisinuatum Reitter, 1902 syn. n.

The monophyly of this group is supported by four syna-
pomorphies: pronotum with a very fine superficial punc-
tation without setac between main punctation (character
26) (convergence with a part of A. pini-group); narrow
ventro-median sub-apical non-sclerotized area of para-
meres (character 58); dorsal basis of endophallus with
dense area of spicules which does not expand basally on
the sides (character 63); ventro-median spiculate area of
endophallus clearly delimited, its anterior part M-shaped
(character 64).

The monophyly of the clade A. cantabricum-sainzii-
seidlitzi-lusitanicum-roris is supported by two synapo-
morphies: posterior part of lateral edge of pronotum
sinuate (character 19) (convergence with a part of A4.
ruficorne-group and A. solstitiale-group), reversed in
roris; parameres, in lateral view, thick (character 53)
(convergence with a part of 4. solstitiale-group).

The clade A. sainzi-seidlitzi-lusitanicum-roris is def-
ined by two synapomorphies: hair-like setae of pronotal
disc lacking at least from the front part and on the sides
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(character 27); parameres in dorsal view clearly inflated
(character 52).

The clade A. seidlitzi-lusitanicum-roris is supported by
three synapomorphies: apical segment of labial palpas
strongly inflated (character 16); narrow prosternal basi-
sternum, with a transversal furrow (character 30) (conver-
gence with a part of the A. ruficorne-group); ventral edge
of second tarsomere of protarsus clearly and strongly den-
tate (character 49) (convergence with a part of A.
ruficorne-group).

The clade A. lusitanicum-roris is defined by the
strongly enlarged head (character 1).

Sister-group relationship between A. lusitanicum-group
and A. ruficorne-group is supported by a single synapo-
morphy: pygidium with a regular, dense and strong punc-
tation (character 41).

DESCRIPTIONS OF NEW SPECIES

Amphimallon adanense sp. n.

Description. Length: 13-15 mm. Reddish brown head,
antennae, mouth-parts and legs yellow-brown. Disc of
pronotum pale reddish brown, with a median line and
symmetrical flecks dark reddish brown, sides yellow-
brown. Dark reddish brown elytra. Last sternum yellow-
brown, disc of other sterna pale reddish brown. Yellow-
brown pygidium, with a reddish brown median fleck.

Head (Fig. 15). Frons hairy, armed with a strongly ele-
vated transverse carina, interrupted in the middle,
stronger in the female. Edge of clypeus strongly lifted and
sinuated in the middle. Antennae 9-segmented, club
shorter than the other segments together.

Pronotum. Sides rounded, in front part, with a thin,
uncrenellate and lifted edge. Posterior part of disc with a
feeble, but clearly perceptible, median furrow. Surface of
tegument microreticulated. Punctation dense, punctures
spaced by 1-1.5 times their diameter. Clothed with short,
inclined setae, hardly perceptible. Basal margin enlarged,
but thinner scutellum.

Elytra. Odd interstriae clevated, 9th very feebly. Punc-
tation strong and dense on even interstriae, odd interstriae
more sparsely punctured. Setae short, inclined, but easily
visible.

Pygidium. Punctation dense, superficial. Setac very
short, inclined, hardly visible.

Legs. Protibiae tridentated, teeth strongly enlarged in
female.

Aedeagus (Figs 9-10). Parameres regularly curved
before apex in lateral view. Apex with a small curved
tooth toward ventral side. Endophallus as in Fig. 11.

Type material. Holotype: 13, Turkey, Adana (MNHN).
Paratypes: 83 and 1 ¢, same data (MNHN).
Etymology. Species named after its occurrence in Adana.

Remarks. Amphimallon adanense sp. n. belongs to a
natural group which includes also two species described
from the same locality in Turkey, Adana: Amphimallon
nigripenne Reitter, 1902 and Amphimallon leuthneri Reit-
ter, 1902. Amphimallon adanense sp. n. differs from both
species by the stronger punctation of pronotum and elytra,
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Figs 31-40. Morphology of Amphimallon. 31, 32: Antennal club (ventral view, setac omitted). 31 — 4. leuthneri; 32 — A. seidlitzi.

33, 34: Labium (dorsal view). 33 — A. pini; 34 — A. leuthneri. 35, 36: Claw (lateral view). 35 — 4. pygiale; 36 — A. peropacum. 37,
38: Parameres (ventral view). 37 — A. ruficorne; 38 — A. maevae. 39, 40: Aedeagus of A. seidlitzi. 39 — lateral view; 40 — dorsal

view.
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Figs 41-45. Morphology of Amphimallon. 41-44: Aedeagus (lateral view). 41 — A. atrum; 42 — A. nigripenne; 43 — A. ochraceum;
44 — 4. fissiceps. 45: Female genital structure of 4. seidlitzi (bc — bursa copulatrix; fag — female accesory glands; gc — genital cham-
ber; ov — oviduct; sp — spermatheca; spg — spermatecal gland, spi — spicules area).

which seems rough, by its colour pattern, and by its
smaller size.

Amphimallon safiense sp. n.

Description. Length: 12-13 mm. Basic colour yellow-
brown, head, pronotum and elytra red-brown.

Head (Fig. 16). Clypeus enlarged, its edge weakly
raised. Clypeus and frons with fine and very dense punc-
tation which bears long hair-like setac. Frons without
carina. Antennae 9-segmented, club shorter than the other
segments together.

Pronotum. Surface of tegument smooth or scarcely
microreticulated. Punctation fine and dense, irregular
with very long hair-like setae. Basal margin thin. Edge
regularly curved.

Elytra. Odd interstriac indistinctly elevated. Punctation
fine and dense, odd interstriae more sparsely punctured.

Surface clothed with very short hardly visible setac on
disc, clearly longer around scutellum.

Pygidium. Punctuation superficial, regularly spaced.
Surface clothed with hardly perceptible short and inclined
setae.

Legs. Protibiae tridentate.

Aedeagus (Figs 12—13) and endophallus (Fig. 14).

Female unknown.

Type material. Holotype: 18 Morocco, Safi (MNHN). Para-
types: 23, same data (MNHN).
Etymology. Species named after its occurrence in Safi.

Remarks. Amphimallon safiense sp. n. is close to
Amphimallon litigiosum Fairmaire, 1860, with which it
was until now confused. Both species can be separated by
the punctation, by the pilosity of the head and pronotum,
and by the shape of endophallus which is very particular
in A. safiense sp. n. (Fig. 14).
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TaBLE 2. Character comparisons to separate Amphimallon jeannae sp. n. from Amphimallon theryi Peyerimhoff.

Amphimallon theryi Peyerimhoff

Amphimallon jeannae sp. n.

Shape of clypeus

Frontal relief Straight transverse carina, interrupted

in the middle (Fig. 23)

Punctation of pronotum
margin (Fig. 23)

Shape of pronotum

Shape of elytra Widened before apex
Aedeagus Parameres shorter than phallobasis (Fig. 28)
Endophallus Regular body (Fig. 30)

Narrow, sinuated in the middle (Fig. 23)

Superficial, points feebly rough on their front

Feebly convex in lateral view (Fig. 24); the sides
regularly curved in dorsal view (Fig. 23)

Wide, semicircular (Fig. 21)

Two short transversal elevations placed on a central
gibbosity (Fig. 21)

Strong and deep, denser (Fig. 21)

More convex in lateral view (Fig. 22); more transverse,
with less regularly curved, more angular sides in dorsal
view (Fig. 21)

Subparallel

Parameres at least as long as the phallobasis (Fig. 25)
Body strongly constricted before lateral apical saccules
(Fig. 27)

Amphimallon maniense sp. n.

Description. Habitus as in Fig. 17. Length: 16-17.5
mm. Robust body shape. Basic colour yellow-brown to
pale red-brown, pronotum with large, vague, dark brown
flecks. Elytra pale red-brown. Clypeus, legs, sterna and
pygidium yellow-brown. Disc of sterna darkened. Edge
of clypeus black.

Head. Clypeus wide, its edge raised, straight or feebly
sinuate in middle. Frons without transverse carina.
Antennae 9-segmented, club shorter than the other seg-
ments together.

Pronotum. Posterior part with a feeble median furrow.
Surface of tegument smooth or scarcely microreticulated.
Punctation double, large points mixed with smaller
points, regularly distributed and dense, spaced by less
than one diameter. Hair-like setae are short but regularly
distributed and clearly perceptible. Basal margin
enlarged, but thinner in front of scutellum.

Elytra. Odd interstriae elevated, with fine transversal
ridges. Meso- and metasternum clothed with long pale
setae.

Legs. Protibiac tridentated, basal tooth obsolete.
Median tarsi short and thick.

Acedeagus (Figs 18-19) and endophallus (Fig. 20).

Female unknown.

Type material. Holotype: 3, 29.v.1995, Greece, Pelopon-
nese, Mani Kita, J.-M. Maldes leg. (MNHN). Paratypes: 153,
same data (2 specimens collected by S. Doguet and 3 by F.
Duhaldeborde), in collections of MNHN, J.M. Maldés and F.
Duhaldeborde.

Etymology. Species named after its occurrence in Mani.

Remarks. The specimens were collected during the
evening flight, above the ground level of a grassland.

Amphimallon jeannae sp. n.

Description. Length: 12-13.5 mm. Basic colour dark
red-brown to black, reddish brown elytra.

Head (Fig. 21). Frons hairy, armed with two parame-
dian transverse clevations on a central gibbosity which do
not reach. Semicircular clypeus, with regularly lifted bor-
ders. Antennae 9-segmented, club shorter than the other
segments together.

Pronotum. Convex and transverse, with barely angular,
curved sides. Basal margin thin. Surface of tegument
microreticulated. Punctation dense, double: size of punc-
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tures is irregular. Punctures spaced by one diameter. Sur-
face clothed with long golden hair-like setae.

Elytra. 1st and 3rd interstriae feebly elevated. Puncta-
tion fine and dense, odd interstriaec more sparsely punc-
tured. Surface clothed with very short setac on disc,
clearly longer around scutellum.

Pygidium. With a superficial punctation, punctures
regularly spaced. Clothed with very short and inclined
setae, hardly perceptible.

Legs. Protibiae tridentate. Metatarsi remarkably long
and thin.

Aedeagus (Figs 25-26) and endophallus (Fig. 27).

Female unknown.

Type material. Holotype: &, Morocco, Zaers (MNHN). Para-
types: 13J, same data; 33, Morocco, Rabat (MNHN).

Etymology. Species named after Jeanne Charbonnel for her
important work in the Melolonthidae collections in MNHN.

Remarks. This species is close to Amphimallon theryi
Peyerimhoft, 1949 with which it was until now confused.
Both species could be separated by the characters in
Table 2.

CONCLUSION

Phylogenetic analysis of the genus Amphimallon
Berthold based on a study of morphological characters
enabled systematic conclusions, in particular the rede-
scription of the Amphimallon s. str. and the definition of
the main groups of this genus. Position of seven species
previously included in Amphimallon is questioned. Phylo-
genetic hypothesis for a group allows also to propose
evolutionary scenarios in biogeography and biology, and
this is intended for Amphimalion in forthcoming papers.
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Appendix 1. Synonymical list of taxa belonging to Amphi-
mallon Berthold, 1827 sensu auctorum. Names of species not
considered in the phylogenetic analysis are marked with *. Spe-
cies excluded from Amphimallon s.str. are in square brackets.

Amphimallon adanense sp. n.
Amphimallon alatavicum Medvedev, 1951
[Amphimallon altifrons Baraud, 1971]
Amphimallon altaicum (Mannerheim, 1825)
= Monotropus suwortzewi Semenov, 1891
[Amphimallon amphibolum Peyerimhoff, 1949]
Amphimallon arianae (Fairmaire, 1879) (see Montreuil, 1999)
Amphimallon assimile (Herbst, 1790)
= Melolontha aprilina Duftschmidt, 1805
= Rhizotrogus neapolitanus Brenske, 1902
var. fulvicolle Erichson, 1848
var. obscurum Brenske, 1890
Amphimallon atrum (Herbst, 1790)
= Melolontha fusca Olivier, 1789
= Rhizotrogus (Admphimallus) nomadicus Reiche, 1862
Amphimallon brucki (Fairmaire, 1879)
Amphimallon burmeisteri Brenske, 1886
= Rhizotrogus pilicollis Burmeister, 1855 nec Gyllenhal
= Rhizotrogus (Amphimallon) assimilis ssp. bonadonai
Paulian, 1959
Amphimallon cantabricum Heyden, 1870
= Amphimallus Felicitanus Reitter, 1902
var. trichroum Reitter, 1907
*Amphimallon circassicum Brenske, 1894
Amphimallon circumligatum (Peyerimhoff, 1949)
*4Amphimallon crinitum Brenske, 1894
Amphimallon evorense Reitter, 1913
Amphimallon fissiceps Fairmaire, 1860
= Rhizotrogus obtusilobus Fairmaire, 1879
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Amphimallon furvum Germar, 1817 stat. n.
Amphimallon fuscum (Scopoli, 1786)

= Amphimallus logesi Mulsant, 1872

= Rhyzotrogus Nebrodensis Ragusa, 1881

var. sirentense Leoni, 1906
Amphimallon gianfranceschii Luigioni, 1931
Amphimallon insculptum Brenske, 1889
*Amphimallon irtishense Nikolajev, 1979
Amphimallon javeti Stierlin, 1864 stat. n.
*Amphimallon jedlickai Balthasar, 1936
Amphimallon jeannae sp. n.
Amphimallon jeannei (Baraud, 1971) comb. n.
[Amphimallon julieni (Baraud, 1972)]
Amphimallon leuthneri Brenske, 1902
Amphimallon litigiosum Fairmaire, 1860

= Rhizotrogus semivillosus Fairmaire, 1883

= Amphimallon galleti Baraud, 1970 syn. n.
Amphimallon lusitanicum (Gyllenhal, 1817)

= Monotropus angulicollis Fairmaire, 1859
Amphimallon maevae Montreuil, 1999
Amphimallon majale (Razoumowsky, 1789)

= Melolontha rufescens Latreille, 1802

= Melolontha Semi-rufa Gyllenhal, 1817

var. pellitulum Reitter, 1902

var. korbi Reitter, 1894
Amphimallon maniense sp. n.
[Amphimallon melillanum (Baraud, 1972)]
Amphimallon menori Baguena, 1955
Amphimallon mussardi (Antoine, 1959)
Amphimallon naceyroi Mulsant, 1859
Amphimallon nigripenne Reitter, 1902
Amphimallon nigrum (Waltl, 1835)

= Rhizotrogus Flavicornis Blanchard, 1850

ssp. ebeninum Baraud, 1973
Amphimallon obscurum Reiche, 1864

= Rhizotrogus brunneus Fairmaire, 1870

var. albipile Reitter, 1902
Amphimallon occidentale Petrovitz, 1964
Amphimallon ochraceum (Knoch, 1801)
*Amphimallon pardoi Baraud, 1971
Amphimallon peropacum Reitter, 1911

= Rhizotrogus (Amphimallon) peropacus Baraud, 1972
Amphimallon pini (Olivier, 1789)

var. bicolor Mulsant, 1842

var. ustulatipenne Mulsant, 1842

var. diluticolle Baraud & Tauzin, 1987
Amphimallon pseudomajale Sabatinelli, 1976
Amphimallon pygiale Mulsant, 1846
Amphimallon roris Baraud, 1981
Amphimallon ruficorne (Fabricius, 1775)

= Melolontha Marginata Herbst, 1784

= Melolontha pagana Olivier, 1789
Amphimallon safiense sp. n.
Amphimallon sainzii (Graélls, 1858)
[Amphimallon scutellare (Lucas, 1846)]

= Rhizotrogus (Amphimallus) lobatus Fairmaire, 1860

= Rhizotrogus parallelus Fairmaire, 1860

= Rhizotrogus cristatifrons Fairmaire, 1883

= Rhizotrogus marginiceps Fairmaire, 1866

= Rhizotrogus warioni Marseul, 1878
Amphimallon seidlitzi Brenske, 1891

= Melolontha limbatipennis Villa, 1833

= Amphimallus trisinuatus Reitter, 1902 syn. n.
*Amphimallon semenovi Medvedev, 1951
*Amphimallon sithoniense Kral, 1998
Amphimallon solstitiale (Linngé, 1758)
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= Scarabaeus autumnalis Geoffroy, 1785

= Rhizotrogus subsulcatus Falderman, 1835

ssp. dalmatinum Brenske, 1894

var. fallenii Gyllenhal, 1817

var. aurantiacum Mulsant, 1842

var. fulvicolle Mulsant, 1842

var. laterale Mulsant, 1842

var. suturale Mulsant, 1842

ssp. grossatum Eschscholtz, 1902

ssp. javeti Stierlin, 1864

ssp. mesasiaticum Medvedev, 1951

var. anthracinum Medvedev, 1951

var. montivagum Halbherr, 1892

ssp. orientale Brenske, 1902

ssp. parumsetosum Medvedev, 1951

ssp pictum Kraatz, 1902

var. pineticola Graélls, 1858

ssp. setosum Brenske, 1902

ssp. sibiricum Brenske, 1902

var. simplicissimum Miiller, 1902

ssp. tropicum Gyllenhal, 1817

ssp. matutinale Nonveiller, 1963
Amphimallon spartanum (Brenske, 1884)
[Amphimallon subcristatum (Fairmaire, 1879)]
[Amphimallon subparallelum (Escalera, 1913)]
*Amphimallon suturale Lucas, 1859
*Amphimallon tanyproctoides Reitter, 1906

var. nigripenne Petrovitz, 1964
Amphimallon theryi Peyerimhoff, 1949
Amphimallon vernale (Brullé, 1832) stat. n.

= Rhizotrogus torulosus Waltl, 1838

= Amphimallon medvedevi Tablokov-Khnzorian, 1955

var. schiraziense Brenske, 1902

ssp. persicum Petrovitz, 1970
Amphimallon verticale (Burmeister, 1855)
Amphimallon vitalei Luigioni, 1932
Amphimallon vivesi Baraud, 1967
Amphimallon volgense (Fischer, 1823)

= Melolontha caspica Ménétries, 1832
Amphimallon vulpecula (Peyerimhoff, 1931)

Appendix 2. List of morphological characters.

—_

. Head: (0) of moderate size; (1) strongly enlarged.

2. Clypeus: (0) short; (1) enlarged (Fig. 21).

3. Edge of clypeus: (0) feebly raised, the clypeus feebly
concave; (1) clypeus bilobate, strongly raised only in the cor-
ners (Fig. 15); (2) strongly raised all around, the clypeus
deeply concave.

4. Clypeus: (0) without setae or with scattered setae only in the
corners; (1) with long, raised hair-like setae.

5. Clypeus and cephalic capsule: (0) with the same colour,
sometimes the clypeus slightly lighter; (1) head bicoloured,
clypeus yellow-brown, cephalic capsule brown or black.

6. Frons of male: (0) without or with only a feeble, indistinct
transverse elevation (Figs 1-2); (1) with a strong transverse
carina which reaches the sides of the head (Figs 3, 15); (2)
with two paramedian transverse tubercles which do not reach
the sides of the head.

7. Frons of female: (0) without or with a feeble, indistinct trans-
verse carina; (1) with a strong transverse carina.

8. Antenna: (0) 10-segmented (Fig. 1); (1) 9-segmented (Figs 2,
3); (2) 8-segmented.

9. Antennal club: (0) short, its segments shorter than the other

segments together (Figs 1, 3); (1) long, its segments, curved



before apex, clearly longer than the other segments together
(Fig. 2).

10. Sensillar area of inner side of first antennal club segment:
(0) limited to this inner side (Fig. 31); (1) prolonged and
developed on the outer side basis (Fig. 32).

11. Second antennal club segment: (0) with only the dorsal
margin smooth, the ventral margin with area of sensilla (Fig.
32); (1) with ventral and dorsal margins smooth, both without
sensilla area (Fig. 31).

12. Eyes of male: (0) of moderate size, together less than half of
head width in ventral view; (1) strongly enlarged, together
two thirds of head width in ventral view.

13. Dorsal side of labium: (0) with two paramedian lines of
short and dense setae (Fig. 33); (1) without lines of setae (Fig.
34).

14. Postmentum: (0) present; (1) absent.

15. Punctation of the outer side of mandible: (0) strongly
marked; (1) fine and superficial, hardly perceptible.

16. Apical segment of labial palp: (0) narrow or feebly enlarged;
(1) strongly inflated.

17. Pronotum: (0) less than twice as wide as long; (1) transverse,
at least twice as wide as long.

18. Anterior part of lateral edge of pronotum: (0) straight or
regularly convex; (1) feebly sinuate.

19. Posterior part of lateral edge of pronotum: (0) straight or
regularly convex; (1) sinuate.

20. Anterior part of lateral edge of pronotum: (0) not raised; (1)
distinctly raised.

21. Anterior part of lateral edge of pronotum: (0) crenellated;
(1) not crenellated.

22. Basal margin of pronotum: (0) thin; (1) enlarged.

23. Pronotal disc: (0) without or with a feeble impression in
front part; (1) with a median furrow at least in the posterior
part.

24. Tegument of pronotum: (0) smooth; (1) microreticulated.

25. Main punctation of pronotum: (0) quite irregular, more or
less dense; (1) double, large points mixed with predominant
smaller points; (2) quite fine, dense and regular.

26. Pronotum: (0) with only large punctation; (1) with very fine
punctation without setae between large points.

27. Hair-like setae of pronotum: (0) short or long, but well
developed on entire surface; (1) lacking at least in front part
and on the sides of the disc.

28. Hair-like setae of pronotum: (0) long; (1) short, sometimes
hardly perceptible.

29. Sides of pronotum: (0) without inclined short setae or with
regularly inclined short setae present also on the disc; (1) with
irregularly inclined short setae which may form an irregular
white fleck.

30. Prosternal basisternum: (0) large and flat; (1) narrow, with a
transversal furrow.

31. Disc of pronotum: (0) with the same tint as the sides, or
slightly darker; (1) black or dark brown, presenting an evident
contrast with the yellowish sides; (2) only with irregular dark
maculae.

32. Pronotum and elytra: (0) with the same colour; (1) pronotum
slightly darker than dark reddish-brown elytra; (2) pronotum
paler than elytra; (3) pronotum darker than yellowish-brown
elytra; (4) pronotum darker than pale reddish-brown elytra.

33. Metasternum: (0) with only hair-like setae; (1) with robust
spinose setae in addition to the hair-like setae.

34. Elytra: (0) not or weakly expanded; (1) clearly laterally
expanded in the front part.

35. Fifth odd interstria of elytra: (0) not or vaguely elevated; (1)
clearly elevated like the other odd interstriae.

36. Surface of odd elytral interstriae: (0) only punctuated, some-
times with transversal rough ridges, but the punctation is
clearly visible; (1) with fine transversal ridges which gener-
ally conceal the punctation.

37. Elytral disc: (0) glabrous; (1) with short but clearly percep-
tible setae, dense and regularly distributed; (2) with long
sparse setae; (3) with very short hardly perceptible setae; (4)
with quite long and inclined, regularly distributed setae; (5)
with long and inclined, irregularly distributed setae.

38. Posterior margin of first visible sternum: (0) straight; (1)
V-shaped in the middle.

39. Sterna: (0) totally yellowish-brown to reddish-brown; (1)
yellowish-brown with only the disc dark reddish-brown,
except for the last sternum.

40. Sterna: (0) without or with sparse inclined short setae; (1)
with dense inclined short setae which form white flecks at
least on the sides.

41. Pygidium: (0) with superficial and irregular sparse puncta-
tion; (1) with regular and dense punctation.

42. Pygidium: (0) with very short, hardly perceptible setae; (1)
with short and inclined setae; (2) with very long and raised
setae; (3) with short, but clearly perceptible, raised setae.

43. Pygidium and sterna: (0) with the same colour; (1) pygidium
totaly darkened, darker than the sterna; (2) pygidium with
only a median dark macula.

44. External edge of protibiae: (0) tridentate, the teeth equidis-
tant; (1) tridentate, the median tooth close to the basal; (2)
unidentate.

45. Tridentate external edge of female protibiae: (0) thin, not
enlarged; (1) strongly enlarged.

46. Metatibiae: (0) without spurs on the dorsal edge; (1) with
spurs.

47. Inner spur of protibiae: (0) inserted at or slightly before the
level of the median tooth on outer edge; (1) clearly inserted
between median and apical teeth.

48. Superior spur of metatibiae: (0) uniformly thin; (1) enlarged
before apex.

49. Ventral edge of second tarsomere of protarsus: (0) not den-
tate; (1) clearly and strongly dentate.

50. Ventral edge of claw: (0) with a basal tooth (Fig. 35); (1)
without a basal tooth (Fig. 36).

51. Endosymbiotic crypts in male mesenteron: (0) present, well
developed; (1) present, feebly developed; (2) absent.

52. Parameres, in dorsal view: (0) not or weakly inflated (Figs
37-38); (1) clearly inflated (Fig. 40).

53. Parameres, in lateral view: (0) thin; (1) thick (Fig. 39).

54. Parameres, in lateral view: (0) weakly sinuated before apex
(Figs 39, 41); (1) regularly curved (Figs 42-43); (2) straight
and elongated (Fig. 44).

55. Apex of parameres, in lateral view: (0) feebly salient or
truncated (Figs 39, 44); (1) clearly inflated (Fig. 41); (2) with
a small curved tooth toward ventral side (Fig. 42); (3) blunted
(Fig. 43).

56. Apex of parameres, in dorsal view: (0) regular (Fig. 37); (1)
with an internal concavity (Fig. 38).

57. Dorsal side of parameres: (0) smooth; (1) with a subapical
area of spicules (Fig. 44).

58. Width of ventro-median subapical non-sclerotized area of
parameres: (0) wide; (1) narrow.

59. Ventro-median subapical non-sclerotized area of parameres:
(0) regularly delimited laterally; (1) irregularly delimited lat-
erally.

60. Dorso-median non sclerotized area of parameres basally: (0)
wide, half of the width of parameres together; (1) narrow, as
wide as a third of the width of parameres together.
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61. Sclerotized apophyses of endophallus: (0) well developed,
thick and longer than half the length of endophallus (Fig. 4);
(1) absent; (2) feebly developed, thin, shorter than a third of
the length of endophallus (Fig. 5).

62. Basis of endophallus dorsally: (0) regular; (1) with two para-
median saccules.

63. Basis of endophallus dorsally: (0) without a clearly differen-
tiated area of spicules; (1) with a dense area of spicules which
expands basally on the sides; (2) with a dense area of spicules
which does not expand basally on the sides.

64. Ventro-median area of spicules of endophallus: (0) not
clearly delimited; (1) clearly delimited, the front part
M-shaped; (2) absent.

65. Basis of the inner side of bursa copulatrix: (0) with an area
of spicules (Fig. 45); (1) without an area of spicules.

Appendix 3. List of unambiguous character changes.

76 0—1

:300-1,79 01

87 02

:300-1,550-1,890-1

15910, 101 01, 107 01

:301-2,371-042 12,51 152,66 10, 83 0—1, 86 0—1,
94 0—1, 107 1-0

7:650-1,77 01

8:391-2

9: 1090 =1

10: 10 0—1, 109 1-0

11: 27 0—1, 87 0-1,90 01,94 01, 108 1=0
12: 84 0—1

13: 16 0—1, 42 0—1, 55 0—1, 78 0—1, 88 10, 92 0—1, 104

0—1

14: 84 0—1

15:23 01,51 10,96 01

16: 75 0—1

17: 70 01

19:21 10,71 0-1,73 01,99 01

20: 103 01

21: 63 0—1, 105 0—=1

22:40-1,420 1,611 —=0,1020 =1

23: 105 01, 107 0—=1

24:770-1,84 10
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25:700-1,99 0-=2, 105 02, 107 02

26:720-1,108 01

27:401-0,71 0—1,74 0—1, 108 0—1

28:290-1,420-1, 81 0—1, 105 0—=1

29:270-1,69 01,98 0—1

30: 700 1,750 =1

31:59 10,101 02, 106 02

32: 11 03, 16 03, 18 0—=1, 41 01, 43 04, 85 01, 87
1-4, 91 13, 106 02

33:94 01

34:310—-1,400—1,800 =1

35:107 01

36: 107 01

37. 28 52, 35 43, 69 3—1, 82 35, 88 3—4, 106 53, 98
32

38: 9501

39:530-1,59 10, 99 0—1, 107 01

40: 90 0—1

41: 68 0—1

42:28 02,40 0-=3, 69 0-3, 98 02, 99 03

43:21 01,106 01

44:490-2,56 1-2,102 0—1, 106 10, 110 10

45:103 01

46:28 0—1

47:93 01

48:210-1,400—1, 80 0—1

49: 70 0—1,75 01

50:400—1,84 01

51: 11 0—1,17 01, 51 12, 56 10, 89 2—1

52: 74 0—=1

53:100-1,74 01, 99 0—1

54: 40 0—1,97 02, 104 0—=1

55:10 03,40 02, 51 23, 84 03, 90 0—1, 103 02

56: 9701

57:21 01,91 01, 100 0—=1

58:80—1,720-1,900-1,930-1,102 10

59:391-0,90 01

62: 64 0—1

63: 7202

64:22 02,70 0—1, 105 02

65:33 10
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