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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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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 interstriae with fine transversal

ridges (character 36) which generally conceal the puncta-

tion (in A. 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 A. 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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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.



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, A. 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,

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 A. 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 is supported by two synapo-

morphies: apex of parameres in lateral view regularly

curved (character 54); two paramedian lines of short and

dense setae 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 crenellated in front part

(character 21), due to the lack of punctation which usu-

ally bears hair-like setae 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 A. 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 A. pini-group and A.

vernale-group is supported by three synapomorphies: a

wide ventro-median sub-apical non-sclerotized area 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

protibiae 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: A. alatavicum

Medvedev, 1951, A. javeti Stierlin, 1864, A. maevae

Montreuil, 1999, A. ochraceum (Knoch, 1801), A. solsti-

tiale (L., 1758), A. verticale (Burmeister, 1855) and A.

volgense (Fischer, 1823).

Amphimallon javeti Stierlin is usually considered the

Sicilian subspecies of A. 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,

258

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.



altaicum, ochraceum and solstitiale form a monophyletic

group which is supported by three synapomorphies: sides

of pronotal disc with irregular inclined short setae 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 A. 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: A. 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 setae in addition to the hair-like setae

(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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Figs 9–16. 9–11, 15: Amphimallon adanense sp. n. 9 – aedeagus (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, setae and punctation omitted).
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Sister-group relationship between the A. fuscum-lineage

and the A. solstitiale-lineage 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 A. 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), A. 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 setae (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).

261

Figs 17–20. Amphimallon maniense sp. n. 17 – habitus; 18 – aedeagus (lateral view); 19 – parameres (dorsal view); 20 – endo-

phallus (lateral view).
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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; setae 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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Figs 31–40. Morphology of Amphimallon. 31, 32: Antennal club (ventral view, setae omitted). 31 – A. leuthneri; 32 – A. seidlitzi.

33, 34: Labium (dorsal view). 33 – A. pini; 34 – A. leuthneri. 35, 36: Claw (lateral view). 35 – A. 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.



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 setae. 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 interstriae indistinctly elevated. Punctation

fine and dense, odd interstriae more sparsely punctured.

Surface clothed with very short hardly visible setae 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: 1k Morocco, Safi (MNHN). Para-

types: 2k, 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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Figs 41–45. Morphology of Amphimallon. 41–44: Aedeagus (lateral view). 41 – A. atrum; 42 – A. nigripenne; 43 – A. ochraceum;

44 – A. fissiceps. 45: Female genital structure of A. seidlitzi (bc – bursa copulatrix; fag – female accesory glands; gc – genital cham-

ber; ov – oviduct; sp – spermatheca; spg – spermatecal gland, spi – spicules area).
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