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1. Introductlion

The Lund University Expedition to the Azores and Madeira, directed
by Professor Per Brinck and Professor Erick Dahl, worked in the Avores
from the end of February to the middle of April 1957, It 1s true thac the
season was not the best for collecting coprophagous beetles, but in spite of
this the material of Scarabaeids brought home was especially interestuny

)y Report No, 5 from the Lund University Dapedition o 1937 to the Azores
and Madeira.

21 Zoological Tnstitte of the University of Lund, Sweden.
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that it contained a new, very peculiar species. Scarabaeids were not collected
in Madeira.

Of the 11 species hitherto reported from the Azores T_:nr:::m an un-
determined species mentioned by Uytienboogaare 1947, p. 6). the present
colecuion contains 3, which will be listed below in connection with the
descripiion of the new species. In order 1o give a complete survey of all the
Lamellicorn beetles found in the islands, these will be treated in a separate
list wii the oripgimal references.

For their kindoess in sending me material on loan, I am indebited to Mr.
E-B. Briwon, Briush Museum (Natural History), London, Dr. W. Hackman,
Zool Museum, Helsingfors, and Mr. E, Kjelander, Riksmuseum, Stockholm.

Il. List of the specles collected by the Swedish expedition

- L Onthophagus tauris (Schreber)

|Localiges{ S. AMiguel: Ribeira Seca, W. Ribeira Grande (Loc. 37), 18.
HIL957. 1 specimen (++); 3 km. LK. of Ribeirinha (N. coast) (Loc. 63),
25 11957, 4 specimens (3 50 1 2), 1 cow dung; 3 km. S. of Pico da
Pedra (Loc. 67). 25111957, 1 female specimen, «in cow dungs. — Faial:
Baia da Arein das Fontes, | kin. N, of Praia do Norte (Loc. 77), 2.1V.1957.
2 specimens (0 9), m eravines; Faja, 2 kim. W. of Praia Jdo Norte (Loc. 78),
2. IV1937, 1 speamen (,,'); Praia do Almoxarile (Loc. 72), 31 111.1957,
3 0005 km WNW. of Ribeirinha (loc. 73), LIV.1957, 2 7 Costa
da Nau, 3 km. NW. of Capelo (Loc. 88), 4 1V.1957, | specimen (1), sunder
stones — Flores: Ribeira d'Além Jda Fazenda (Loc. 108), 14.1V.1957, one
male ¢pecimen,

To judge from all earlier collections brought home from the Azores and
described in the literature from 1859 1o 1947, this species seems (o be the
most common of the ducg-living Scarabaeids of the islands, disiributed over
the whole archipelago. It has been recorded by Drouet (1859, p 355). Crotch
(1867. p. 374; 1870, p. 73), Turnier (1860, p. 90), Alluaud (1891, p. 204),
Mequigron (1942, p. 30), and Uyuenboogaart (1947, p. 6). It has no doubt
been introduced o the aslands 1o connection with 1he colonization of the
Azores by the Porteguese and Spaniards. The discussion of Uyenboogaare

(ap. cit) about the occurrence of an Owhoplagus species i the islaids s
quite mconcevable. He wiites: «Das Vorkemmen und sogar cin massenhaf-

g S. Miguel: Relva, tanque da Rocha Quebrada (Lo,

H
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tes emes Onthophagus . ... aufl allen Inseln der Azoren ist viel ratselhafter
als das Fehlen der Ounthophagini aul den anderen Adantischen Inseln. Sind
doch die Onthophagen an Wicderkauermist gebunden Man kann sich
haum denken i welcher Werse Onthophagus sich dem Menschen anschlics-
sen konnte, wemgsteas in genugender Zahl fur weitere: Forepllanzung und
wann cies cinmal zofalligerweise stattfand (2. B. mit ciner Schilfsladung
Mist!).» The metpal industies in the Azorean islands are apriculture and
cattle-farnmung. and the cattle must, of course, have been introduced from
the mamland. The fact that Owthophaqus tawus occurs in connection with
human culure makes 10 easy o understand how it reached the islands,
When the cattle was loaded on ships i the harbours, the beetles arnved,
attacted by the odour of the dung dropped on board. Tt 15 most probable
that O taurns was mtroduced many umes in that way during the nineteenth
century; 1L s one of the dominant species in these countries whence the
mam colomzatuon ok place. Tt should be cunsidered o be a parallelism
to the introduction of Onthophaqus  nuchwcornts (L.mné) from Lurope o
North America,

Toral distribution: Europe, Central Asia, North Africa.

2. Aphadius ?J.:_"E:cﬂﬁ.::mv granarius Arm:smv

30, 15.
L1957, 1 specimen () and 1 elywwon («at [reshwater lake»); Om_»_m:‘w das
Sete Crdades (Loc. 50), 21 .111.1957, 6 speaimens (3 o', 3 @) 1 km. W.
of Ribeira Secea. W. Ribeira Grande (Loc. 53), 22111 1957, 2 specimens
() 3 kmo S, of Pico da Pedra (Loc. 64), 25111957, 38 specimens
(F i 27 2 0) 3 k. E of Ribeirinha (N. coast) (Loc. 63), 25 111.1957,
20 specimens (9 .y, 12 ¢ YY), in cow dung; 15 km. S, of Maia (Loc. 62),
25 11,1937, 34 specimens (20 ., 14 ¢, maost specimens labelled ora-
vines). —Fawal: Praia do Almoxarife (Loc. 72), 311111957, 11 specimens (6 5o,
5 vy, 1 specimen labelled «Under stone. Ravines); 0.5 km WNW. of Ri-
berinha (Loc. 73). LIV.1957, 4 specimens (1 , 3 o ): Baia da Areia das
Fontes, | km. N. of Praia do Norte (Loc. 77). 2.1V.1957, one male speci-
men (wUnder stone Near shores) — Flores: Ribeira d'Alem da Fazenda
(Loc. 108), 14.1V 1957, 1 specimen (o).

The species has been recorded from the whole archipelago, and accord-
g o general opimon it has occurred there since long ago. It has been re-

purted by Drouet (up. e, p- 255), Crotch (1807, p. 374; 1870, p. 73), Tar-
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nier (op. cit, p. 90), Méquignon (op.cit., p. 31), and Uyttenboogaart (op. cil Alae stunted, with few, feebly developed veins (fig. 2T). .
p- 6). From an ecological viewpoint, it is one of the most tolerant mv.mn_.ﬂ Pygidium obviously micro-punctate, with rather sparse yellowish
of Aphodius, and has become widely distributed over different continents pubescence. . .
In many cases it has quite evidently been introduced into foreign areas Underside. Prosternum impuactate, pubescent ; DNESOSIETOUIE -
from Lurope. punctate; metasternum Rupubctate, medially in both sexes with a deeply
Total distnibution: Cosmopolitan.

— 3. Pleurophorus caesus (Creutzer)
Locality; S Aliguel: Ribeira Seca, W. Ribeira Grande (Loc. 37).18 .111.1957,

2 female specimens.

Earlier reported from the following Azorean islands: Flores (Crotch
1867, p. 375. 1870, p. 74: Méquignon op.cit., p. 31). Faal (Crotch opp. .,
Mequignon op.cit), and Terceira (Crotch opp. cit.; Meéguignon op. cil.).

Total distribution: Almost cosmopolitan.

—® 4. Phycochus (Brindalus 0. subgen.) azornieus n.sp. (fig. 1)

Description :

Length 32-4 mm, width (over the shoulders) 1.3-1.5 mm. i
Colour: Dark brown, or almost black, at least the head: the sides of
pronowm, the sides of elytra, and the abdominal segments more or less
lighter brownish, the elytra being seldom entirely ighter brown; legs reddish
brown; antennae and palps yellowish. :
Body convex, broadly elongate, elytra apically widened. \
Head strongly convex, tuberculate; clypeus anteriorly almost straight A:.u_,m
or shghtly, but evidently, emarginate, the sides rounded, cheeks obviously
protruding before the small eyes. Mouth parts, see fig. 2 A-D. Antennae
9-jointed, Ist joint very elongate (fig. 2E).

Pronotum obviously broader than long, strougly convex, lateral mar-
gins denuculare, lateral and basal margins with short, strong bnstles. Five
transverse ridges occur, separated by coarsely puncrate furrows which ;

- disappear laterally; the last two (and partly the third) ridges medially in-
terrupted by a narrow, coarsely punctate longitudinal furrow. . ,

Elytra grown together, sturongly convex, apically obviously widened, impressed and well defined hollow. Abdominal segments each with a trans-

regularly and fairly deeply striate, stiiae rather coarsely punctate. lntervals  Verse row of small pranules (most evident in ¢), impunctate, laterally with

rather stongly convex. Shoulder-margin thick and obviously protruding, some diffuse impressions; the two fust free seyments (corresponding to
Scutellum small, narrowly triangular the terpites 3 and 4) medially strongly carinate. The whole underside

Fig. 1. — Phycochus (Brindalus) asoricus n. sp. ¢ (holotype)
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stongly reuculate, the reticulation, especially medially, formed by regularly
rounded meshes.

Legs short and stout; anterior tibiae tridentate (the denticulation can
be quite worn off!), with one inner spur; meso- and metatibiae each with
two median, almost complete, transverse ridges and two apical spurs. Hind
femora dilatute, broader than antenior femora. The largest apical spur in the
metatibue reaching to the end of the second rtarsal joint; first tarsal joint
elongate, aprcally dilatate, about as long as joints 2 - 3 - half of 4, these
short, apically dilatate. Mesotarsi shaped as the meatarsi, protarsi with
the joiuts slender. 5th tarsal joint in all tarsi elongate, parrowly cylindrical,
apically evenly rounded. Claws extremely small and setaceous in all tarsi,
often quite lacking (worn off).

Copulatory organs in male and female, see fig. 2 G-1.

Geographical distribution: Most probably an endemic Azorean species.
Ouly known from S. Miguel: Ribeira Seca, W. Ribeira Grande (Loc. 37),
181111957, 3 specimens (;'¢ ¢) (type locality); S. Popolo, 7.5 km E. of
Ponta Delgada (Loc. 3), L1IL. 1957, 2 specimens, 7.

Leology : The species lives in coastal sand dunes. «A small Aphodiin
species hived burrowed down in the dark volcanic dune sand» (uanslation
from the diary of Professor P. Brinck). The locality is shown in fig. 13.

Dynamics: Because of the strongly abbreviated flight wings and the coa-
lescence of the elytra, the species is quite unable o fly. A certain pas-
sive, local dispersal can probably take place with the wind, and would be
facilitated by the small weight of the beetle, caused by the large airy space
under the ghly elevated elytra.

Type materal: Holotype (@), allotype (&), and 3 paratypes ('9 9)
belonging to the Entomological Dept. of the Zoological Institute, Lund,
Sweden.

! ! i £

TAXONOMIC POSITION OF THE NEW SPECIES, WITH A
CHARACTERIZATION OF THE SUBGENUS BRINDALUS NOV.

In chapter IV (pp. 59-72 f)), reasons are given for the subordination of
three subgenera under the genus T__c_nc&:a Broun. These are 13\89:5.

)
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s str. Swardw Reitter (eatlier treated as a genus of its own), and Brindalus

oV \—.wn

¢ new subgenus dillers from the others in the following characters:

Character

Subgenus

Brindalus nov.

Phycochus s. sir. and
Sicardia Rut.

Transverse ridges
ont pronoluin

Shoulders

Apical spur of
metatibiae

present

protruding

slender, apically acute

absent

quite rounded

stout and broad, api-
cally obtuse

Two of the known Phycochus species can be put in subgen. Brindulus,
viz. Ph. sulcipennis Lea, and Ph. azoricus m.

Typus subgeneris: Phycochus azoricus m.

The Brindalus species can be separated as follows:

Character

Species

asoricus ni.

sulcipennis Lea

Number of pronotal
ridges
Scutellum

Metutarsi

Largest apical spur
of metatibiae

Metasternum

five
narrowly triangulate
slender

reaching to the end of
the second tursal
joint

with a deep median
impression

three

broadly triangulale
short, with stout juints

reaching at least to
the middle of the
third tarsal joint

with a finely impressed
median line
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l1l. The Lamellicornia recorded from the Azores _

L. Onthophagus taurus (Schreber). See above, p. 50.

2. O. vacca (Linné). References: Drouet (1859, p. 255): 1 specimen, no lo-
cality; Crotch (1867, p. 374: 1870, p. 73): lerceira, | specimen; Alluaud
(1891, p.204): Terceira. Corvo: Mequignon (1942, p. 30): Terceira, Corvo;
Uyttenboogaart (1947, p. 6): mentioned under O. taurus, «eine zweite Art
vacca kommt dort auch, aber seltener vors,

The species has no doubt been introduced into the Azores in the same
way as O. faurus, see above, p. 50.

3. Aphodws (Calamosternus) granarius (Liuné). See above, p. 51.

4. A. (Nulus) lvidus (Olivier). Relerences: Crotch (vpp. cit,): Faial and
Terceira, not rare; Méquignon (op. cit.): S. Miquel, Faial, Terceira; Uyttenboo-
gaart (op.ait): S. Miguel, Flores.

The species 1s almost cosmopolitan, and is casily transported by means
of human communication, Ecologically very tolerant; distnbuted over all
tropical, subtropical, and temperate regions.

5. Ataenius gracilis (Melsheimer). Reference: Uyttenboogaart ?w.n:.v“.m. Mi-
guel (Iurnas) V.1.—The specimen is labelled «Azor.: m Miguel, Furnas,
23.VI-1. VI {1938] Freys. It is preserved i the Zoological Museum, Hel-
singlors. i

This species was listed by Uyttenboogaart under the ude wﬁ «Psammo-
dinorum genus? sp.? ». He placed it, however, quite correctly in the genus
Ataentus, and suggested that it had been imported from South America. It
has no doubt really been imported, but it is not easy to say from Erﬂ.m.
The species does occur m South America, but also in the gﬂp Indies,
Central America and many North American States (originally annzcm;,mmo_:
Pennsylvania), as well as in Africa (East, South. and West Alrican regions).
I do not know of any European records of this species, and most probably
it does not occur in Europe. .

Nothing definite can be concluded about the origin oﬁ this species.
Most probably 1t originates [rom a tropical o mzvﬁs?nw— region, and, _,Eﬂ.-
sonally, 1 am most inclined to believe that originally it came from West

B
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African territories. In spite of the comparatively poorly known African dis-
tribution of the species, it is quite clear [rom the records available that 1
15 spread not only along the coasts but also in the inner parts of the con-
unent (I have seen speaimens e.g. from the Dar-Banda distnict), and it has
been reported from many localities in the Belgian Congo. In South Ameri-
ca. as faras | know, the species is confined to the coastal districts of Ar-
gentina. Uruguay, Colombia, Peru, aud Clule. It 1s [urther recorded from
Central Amenca, e.p. Guatemala, and is very widely distributed over the
West Indian Islands. Except [or the occurrence in [ndiana, the species seems
even In North America to inhubit the coastal districts, [rom Massachusetts to
fonda. 1t 1s also reported from South California and Arizona. If the hither-
wknown distributional pattern of the species could be sugpested to give
afairly true picture of its essential distribution, it should indicate that the
species inhabits a wider inland area in Africa than m South and North America.
The distribution of the species in the American continents, however, 15 wide
enough to make it most probable that an invoduction from Africa, if theo-
retically supposed, musc have taken place a long tme ago. There 1s espe-
cially one trade to remember in this connection which was used only in
one direction, from Africa to the American continents: the slave transports in
the sixteend), seventeenth and eighteenth centuries. The ships used for this
trade did not go back directy to Africa; they were mcorporated in the so
called sthree-point-commerces. This meant that the vessels went from Europe
o West Afiica, loaded with texules, glass beads and weapons, which
were exchanged for slives. These were transported to Central America and
the West Indian lslands (later also to South and North America), from
where the ships went back to Europe, carrying cotton, sugar, etc., for the
European matket, As far as [ know, there was no Rm:r:, rrade in the oppo-
site direction, from the American continents to Afnica, carly enouuh to per-
wit the species to spread into the inner parts of the African continent. The
emmatic distibution alony the western coasts of South and North America
could easily be expliined by the above theory: the species should have dis-
pased south- and northward from a common centre in Cencral America
(where it occurs even today), which was one of the most important destina-
uons of the slave transports. The other most important destinations was the
West Indies, where the species is nowadays very common and widely
distribured (¢ Chapin 1940, pp. 3, wble. and 25).

I'o return t) the current Azorean specimen, it seems even more diffi-
cult to determine (rom wheie it has come. Probably it reached the Azores
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in connection with an introduction of vegetables, but whether from Afng
or from the American contineats is impossible to say with certainty.

6. Psammodws laevipennis A, Costa. References: Crotch (opp. cit): faialy
(Horta), 2 specimens (under the name of Psammodius plicicollis Er.); Méqui-|
gnon (op.cit.): Faial (Horta). w

Undoubtedly an introduced species, probably from Portugal or m?:.:___

7. Psammodius porcicollis lhger. References: Crotch (opp. cut.): Faial (Hor-
ta), sabundants; Méquignon (op.cit.): Faial (Horuw).

No doubt introduced by transport. The species is known from Europe,
Hither Asia, North Africa, Madeira, and the Canaries.

8. Duasnctus nbuths (Fabricius) Relerences: Crotch (opp cit): Tercera (Pramn),
«probably ... not rares; under the name of Psammodius sabulosus Muls.;
Méquignon (op.cit): Tercewa (Praia),

This species which 1s distributed in South Europe, Hither India, North'!
Africa and, the Canaries, has no doubt been introduced. :

9. Pleurophorus caesus (Creutzer) See above, p. 52.

10. Phycochus (Brindalus) azoricus n.sp. See above, p. 52.

11 Aegula arenara (Fabricius). Reference: Uyttenboogaart (op.cit.); S. Mi-
guel (S. Roque) V. 1. — I have had an opportunity to examine the three speci-,
mens referred to. They are all labelled «Azor. S. Miguel, San Roque, 13. 15
V. [1938] Stori», !

The distnbution of this short-winged species is very interesting, It lives
in the dunes on the sandy coast in Western Europe and in England. To:w
Europe it has been introduced into North America (cf. Darlingon 1927,
p.98). probubly with ballast-carrying vessels (cf. Lindroth 1957, pp. 169-170
and Landin 1960, p 135) It is most probable that the occurrence of the
species in the Azores could be explamned m the same manner. It is known
that, in the course of time. ballast has been unloaded from vessels touchmg
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at the Azorean islands (cf. Godman 1870, p. 338, foownote), and coming
from the m.,:.c%c_,_: west coast,

12. Trox scaber (Limné). References: Crowch (opp. cu): Faul (Horw),
«clearly intraduceds; Meéquignon (op. at): Fawl (Horea).

‘The species has undoubtedly been mrtroduced into the Azorean archi-
pelago, as supposed by Crotch (see above), It 1s almost cosmopolitan.

The references above are of two kinds, original references and citations.
I'hus, the references of Croteh 1870 are almost literal citauons from his
work of 1867, and Mequignon, m his S_:...r..x:n of 1942, gives all the car-
lier references known to him, together with his own o:m_::_ ones.

The materal of Lamellicornia known  from  the
collected by the lollowing expeditions:

Drovet and Morelet, 1 1857 (matenal desenibed by Drouet 1859, and
Tarnier 1860); Godman, m 1865 (Coleoptera examined by Croreh 18607,
recapitulared 1870): | de Guerne, in 1887-1888 (worked up by Alluaud
1891) Chopard and Méquignon, in 1930 (matenal examined by Méquignon
1942); Tolande, n 1930 (worked up by Mequignon op cu): Frey, Stord,
and Cedercrewz, in 1938 (examined by Uytenboogaare 1942, and by the
present author in thus paper, see above p. 50): Brinck and Dahl, m 1957
(treated in the present pubhication).

r

Azores has been

1V, The raxonomic position of the genus Phycochus Broun,
and the classification of the Aphodiin subtribus Phy-
cochi, Psammodii, and Aegialii, with special reference
to phylogenetical tendencies

A The waxonomie poson of the genus Phycochus.

The genus .E_J;.:.,___:m consists of at least three (perhaps lour, see below)
hifferent elements, as far as is known at present, and it 15 merely a matter
of chore whether these should be considered worthy of the tange of genera
ar suboeneta Personally, Tam inclmed o [ollow the subgeneric division, m
onder 1o suess the close relationship of the species and avoid a phylogene-
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tically meaningless sphuting. Furthermore, there are as yet oo few species
known to give a tenable starting point for a fully jusufied generic division,
the more s0 as the split geographical distribution of the different categories
makes the taxonomice judgement very complicated. So I subordinate o the
generic name of E:;..:._.:; Broun the former genus Sicardia Reiteer as o suly-
genus, wgether with subgpenus T_:.,.,.,:.?;. 5. str. and m:_ﬁn::m Brindalus m.,
Probably the genus Bipammosus Normand constituces a fowrth cqual cate-
gory: 1 know s genus, however, only from the original deseripuon
which does not allow me 1w diaw  definite conclusions (cf. Normand

1938, p. 511).

The most important common characteristics of (he Phycochus species
.are the ::_::re:.,:_m m_E_E ol the mouth parts and the genitalia (cf. :mm. 2-4),
the coalescence of the elya (and, in connecton with this, the abbreviaed
wings), and the shape of the [ilth wrsal joint, where the claws are lacking (pro-
bably, however, due o wearing) or substituted by small setae In these cha-
racterisucs, the genus shows evident relavionship o the Aphodian as well
as 1o the Aegmlian groups This will be funther discussed below

As o the taxonomy of the genus Phycochus Broun, the subgenera can
be established according w the following table.

L. Pronotum with transverse ridges. and a longitudinal median Turrow pos-
terionly. Shoulders protruding, Apical spurs of the metatibiae slender,
apically acate .00 00 o Brindalus m.

ronotum without transy e se ridges and longitudinal median furrow.

Shoulders completely rounded, not protruding . Apical spurs of the meta-
ubiae short and broad. apically obtuse, almost foliaceous. ... . 2

—. 1

2. Body elongate, moderately convex. Elywra evidently 10-steiate, striae
puncrate. Tarsi slender, apical spurs of the meratibiae abviously unequal
et e s Sicardia Ra

—. Body broadly rounded, strongly convex. Elyua hardly visibly, at most
very diffusely, striate, striae impunctate. Tarsi with short and stout joints,
apical spurs of the metaubiae equal ... . Phycochus s.str.

Fig. 2. — Phveachus (Brindalus) agosicus . s AL Tubram, Boomaxilia, O, Lubium,
Domandibuly, 1 wutenna, Foala, Goacdeagus, T receptacubuim semanis, Lostylus
in lemale penitabia (A -G oabllory pe, L L holoty pe)

Landin, The Lawmeflicorn

Beetles of the dsores (Coleaplira)

wwszo
G3Imm

035mm

12men
(elylra:28mm)

07mm

015mm

il

ww BE 0




62 Boletine do Miser Municipal do Funchay No. XIII, Art, 32

L. Subgenus Phycochus s. str. (fig. 4 F-L)
Species !;
L. Phycochus (s. sir) dramiceps Broun, 1886
Synonymy: Phycochus graniceps Broun, 1886, p. 77L.
Geographical disiriby tion: New Zealand (locus typicus: N. of Whan-
parei Zﬁvc:@ Tasmania (acc. 1o Lea 1904, p. 90; see also foot-note Joc. cit.)
Ecology: «amongst sea-weed» (Broun loc.cit); «at the dead roots of plants
(usually of the bracken fern) in sand hiliocks near Sandy Bay» (Lea loc.cit.).
Material studied: 4 New Zealand specimens from tfe collections of (he
British Museum (Natural History), three of which wnamed by Brouns.

2. Subgenus Sicardia Reiter, 1896 (hg 4 A-E)
Species :
L. Phycochus (Sicardia) psanmodiforms (Reiter, 1897)
Synonymy: Sicardia psammodiformis Reier, 1897, p. 318.
Geographical discribution: Tunista (locus typicus: Gabes, situated
in the coastal distriet).
Ecology: No records gven.
Marterial studied: | specimen, rcr:.f?... from the Schmide collection
in the Riksmuseum, Stockholm.
Note: The genus Bipammosus Normand (1938, p. 511) scems to be closely
allied 10 Sicardiu, and should perhaps be considered a subgenus of Phyco-
chus. or perhaps a synonym ol Sicardia. The sole species, B. boiteli Nor-
mand (loc. cit) from Algeria. seems to be closely related to Ph. (Sicardi)
psammodiformis Ret, 1 have not had an Opportunity to study any material
of Bipammosus.

3. Subgenus Brindalus m. (bigs. 1, 2, 3)

O:‘?::m from the related subgenera in the characteristics mentioned in
the above key. see also p.54. To this subgenus I refer two species, one of

1) From the deseription of A lobatus Broun, 1893 it seems most probable that
this New Zealand species should belong to subgen. Phyeochus s, str. It differs
from Ph. graniveps mainly in having 5-6 elytral strize more evidently impressed.

Fig. 5. — Phyeochus (13 indulus) sulcipesnnis Tea, A, labrum, B. maxilla, C. lubium,
D). nuaudil o L antenna, bl acdeagus, G, receptaculum  sewmings, (A - 1),
Foemale specimen, I, G female specimen, buth specimens from Pusinanias,)

1960
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which is Notogean, and the other Palearctic. The species can be separated
according to the table on p 55.

Species :

L. Phycochus ?_w:.:;:_:& azoricus m. (figs. 1, 2)

Description: See above, p. 52.

Geographical distribution: The Azores: S. Miguel (locus typicus:
Ribeira Seca).

Fcology: The specimens were collected in sand dunes (black volcame
sand) on the beach (cf. above, p. 54).

Material studied: Five specimens (cb. above, p. 54).

_m 2. Phycachus (Brindalus) sulcipennis A Lea, 1904 (fig. 3).
g Synonymy: Phycochus sulcipemus A Lea, 1904, p. 89.
Geographical distribution: Tasmama (Locus typicus: Hobart).
Ecology: At roots of plants growing in white sand close to Sandy Bay
beachs (Lea op cu., p. 90
a1mm ‘ Material studied: Two specimens from the collections of the Bntish

. Museum (Natural History) (¢A. M Lea ders).
—
K ‘ _ b, : B. The distribution of the genus Phycochus
The geographical distribution of the genus Phycochus shows the patcern
_ of a typical relict. Thus, the genus constitutes a very old faunmal element,
\ | probably emanating from tropical,

subtropical, or closely connected south
temperate regions. It is possible that the genus was widely distributed over
the world at the beginning of the Tertiary. This period became, however,
the time ol the most changing climatical and geophysical conditions. which,
in many cases, caused discontinuities in earlier homogenous distributional
patterns of terrestrial animals. Someiimes the ability of the organisims to
spread was extremely limited, and the geographical range of many previ-
ously widely distributed animal groups (oa different taxonomic level:

wige D

QZmm
W Gr
e3mm

g A — A - Vs Phycochus (Sicardia) psamomodiformis (Ruw). AL labrum, 1L labium,

C. maxilla, D. mundibula, E. reeeptacelum seminis. (Holotype) F-Li Phyeochus
(3. str.) graniceps Broun, F. labrum, G, mandibula, H, labiam, L masill, [, ae-
deagus, K.ostylus in female genitalia, L. receptaculnm seminis, (Male wand fe-
male specimens from New Zeatand, Westport. The mouth parts drawn rom a
fenale specimen),
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species. genus, family etc.) was restricted to a few still suitable localities
(Tertiary rehcts).

The present distnbution of the Phycochus species can hardly be explain-
edd other than by the theory that the species of today are the remnants of
a previously widely diswibuted taxonomic unit. Because of the ecology of
these insects, it might be thar they or their ancestors at one tme inhabited
large, more or less conunuous sandy areas along the coasts of the Te
Sea. The beaches of this sea were, however. instable, and so favourable
bitats often changed to the opposite.

The ecological specialization in Phycochus highly diminishes 1he abulity
of the species 1o adapt themselves to changing climatical and _u_immcmgtr.a
cal conditons’ The survival of some species of the genus n the Notogean
region is easily esplamed by the relunvely stable conduions in th area
during the Tertiary It s probable that solation 1 the Tethys area cauge
the evoluuon ol the endemic palearcuc species. e g the Azorean one. Al
though Ph. azoricus 15 — most probably —an endemic species of these west-
ern lonely islands, its close relavonship to the Tasmanwn Pho suleipenms
cannot be denied. And this is a certan proof of the relic distributional
pattern of subgenus Brindalus.

thys
ha-

C The phylogeny of ithe genus Phycochus.

Starting from the Phycochus species, phylogenetic trends can be followed
in two directions, viz to the Aegialian group on the one hand and to the
Psammodian group on the other. In other words, it should be justified to
treat the genus Phycochus as a hitherto «missing links between the Aphodian
and the Acgialian groups,

In my opinion, the genus Phycochus s.1 occupies a position close to
the complex of Rhyssemnus, Psammaodius and allies on the one hand and on
the other to Acgialia s str. So the gap between the Aphodian and Acgialian
groups is Nilled m such a way that 1t seems justified to connect them more
closely. To stress this fact, 1 propose that the last mentioned group be
subordinated 1o the tribus Aphodii, and ranged as a subtribus, Aegialit.

An attempt 1o range the various Aphodiin groups phylogenetically 1s
a precarious rask, because of the dilficulties in wtracing the primitiveness of
the organic systems. Crowson (1955, p. 40 1) has tried w goup the Sea-
yabacoidea in higher taxanomic catecories, tesulting i a fairly advanced
sphuimg In a key o the famihies, he drew atiention 10 rome morpholcgical

1960 Landin, The Lameflicorn Beclles of the dsores (Coleoptera) G7
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Fig, Bpmemsa ialfa (s, str.) arenaria (Faby,), \, labrum, B tabium,
dibula. I, aedeagus, I, receptaculum seminis, Goostylus in fenu

and femnale specimens from Sweden, Fard,)

maxilla, 1. man-
spenitalig (Male
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: ik L 5 : ? : ) the Asores (Coleoplera) Y]
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and mandibles, as well as the concealment of the pygidium (op.ctr., p. 43).
In the Aphodian groups, the last mentioned character has no phylogenetic
meaning, as the concealment of the pygidium is a characreristic of this tri-
bus The mandibles, however, have developed in various ways, Thus, there
is a strongly sclerouved, protruding type (in Aequalu, ligs. 5 D; 6 D), an
almost completely membranous type (among the true dung-beetles, fig. 9D)
and, fmally, an intermediate type of incompletely sclerotized mandil .
Phycochi and Psammodir, figs. 2: 3D; 4D, G; 7C: 8 D).

| If we accept the protruding and strongly sclerotized mandibles as pri-
mitive character, this indicates that the Aeglialian group forms the phylo-
gencucally oldest element among the Aphoduni. [ have not so far been able
to find any other structures which can be used i the discussion of the A
phylogenetic relations between the Calegones In queston, exeept in the ex-
ternal morphology, sce belaw. The moudh parts (except the mandibles) an

the copulatory organs give no indications for the phylogenenc Afrangeme
of the groups. 1

02 mm

~,
e S e e
R IS

les (in

Q3Imm

e
he mouth parts are adapred w umform ceological requne-

ments, and thus modified 1n close connection to the function (cf figs. 2-8).
Similar conditions occur in those Aphodiin groups which live in dung,
Their adaptation to the substratum involves a structurally fairly homoge-
nous shape of the mouth pares (cf. fig. 9). When suuctural variations oceur,
they are connected with different ecological adaptations (1o dilferent kinds
of dung). Therefore, the phylogenetic value of the dilferentiation of the
mouth parts has 1o be considered 1n relation to the ecological adaprations
of the generic or specific groups in question. And, in this case, the ecolo-
gical adapiations are spolyphyletics: they appear in a number of taxonomi-
cally separated species groups. Therefore, they are of no phylogenetic im-
portance at a generic or tribal level.

The differentiation of the copulatory organs of the groups treated here
is well within the limits of the basic Aphodiin type, and so presents no
paylogenetic evidence on the generic or tribal level (figs. 2-9).

The phylogenetically most important structures in the Aphodiin groups
concerned are met with in external morphology. From a basic unit, the
various groups seem to have evolved along more or less parallel lines, pri-

LOmm

03mm

0.3mm

Fig. 6. — decinlia (Psaimmoporus) sabufeti (Panz.). A. labrum, B. lablum, (. maxilla,
D. mandibula, E. aedeagus, F. receptaculum seminis, G stylus in female geni-
talia. (A -LE: male specimen from Sweden, Norrboten; F, G female specimen
frum Sweden, Halland.)

045 mm
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marily not associated with functional adaprations. The ecological require-
ments of the species of these structurally primitive genera are sull homo-
genous, and they are, furthermore, of a primitive character (sand-burrow-
ing, detritus-living species). Starting from the external _,:o:,uro?mv.. it
seems possible to derive the Phycochi from tha Aegialii. and the Psammodii
from the Phycochi. The apparently non-adaptive structures will be treated
more closely below, and in addition some other evidence, important [or the
phylogencuc discussion, will be mentioned.

Morphological evidence. From a general point of view, 1t seems
that the Aequalu, Phvcochi, and Psammodii are very old beetle groups. The
shape of the manchibles and the protruding labrum justifies our regarding
the Aegtali as descendants of Aphodiin ancesrors. It 1s possible that also
the Geotrupini might be derived from such early Aphodian types, although
this still has to be proved. Crowson (op.cit, p.46) supgests that certain
scarabaeids Ehc._::r_:;m. Searabacinae, O.?Ec.:._::.. Melolonthinae, Rutelinae,
Pachypodinae,  Dynastinae, and  Cetonunae;  nomenclature  according o
Crowson) are «obviously near the peak ofs the evolutionary success of
Coleoptera at the present day. But he does not place the «Geotrupidae»
among these latter groups. His opinion is based mainly on the number of
antennal joints (in Lamellicornia varying between 8 and 11), the shape of
the labrum and mandibles, and some rather inconstant and olten overlapping
larval structures (the spinosity of the abdominal terga, the separation of the
maxillary galea and lacinia, the distinctness of the sensory appendage on
penultimate antennal segment, and the development of the raster). The more
antennal joints present, and the more prognate the mouth parts, the more
primitive the beetle group. Among the Geotrupids the number of antennal
segments is 11, whereas 8-10 segments occur among the other Scarabaeid
groups. The most prognate mouth parts occur among the Lucanin, Passalin,
and Geotrupin groups. The Aegialii hold an intermediate place in relation
to <advanceds Scarabaeid groups: they have strongly developed, protruding
mouth parts, and 9-segmented antennae. This fact seems to nccessitate
the greatest caution when discussing the age of the Geotrupin groups m
relation to the Aegialii.

The external morphology of Phycochus s.str. is strikingly similar o that
of Aegiala s. str.. This has already been pointed out by Broun in his de-

Fip. 7. — Psmunodins asper (Fabry, AL labrum, Bomaxilla, C mandibula, 1L labium,
L.oacdeagus, (Spectimen oo Sweden, Farda),

Landin, The Lamellicorn Bectles of the Asores (Coleoptera)
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Fig, B.— Nhyssentus germanas (L), Ao lubrum, B. irasilla, C labiu, D mandibula,
E. stylus in female genitalia. (Female specimen lrom Spain).

1960
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o s (Seop.). Al labrum, B, maxilla, C. labium, D, mundibula,
o aedeagus, Fosiylus in female genitalia. (Male and female specin
Switzerland, Kerzers. All mouth parts are drawn from the female spec

Fig, 9. — Oxvymns sitoestris {Sco
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acription of the genus: «The structure of this... form is 5o mvﬁ.uo:ul that g
Dew group must be added to the Aphodiidae for its reception. Allied 1o
Acgialia.» (Broun 1886, P- 771). As a matter of fact, Phycochus graniceps is,

with regard to its general shape, a «miniatures of Aegialia arenaria, The
body-form and the structures of the head, pronot

of the metatibial spurs, are practically the same i

has the ability to fly: the alae are completely stunted in al] species of
Phycochus and in Aegialia (s.str.) arenaria. They differ mainly in the shape
of the mandibles (which are strongly sclerotized in all Aegialia, more mem-
‘branous in Phycochus), and of the clypeus (see below), and in the structure
of the rarsi (form and appendices of the 5th joint).

- Principally, the same structures connect Phycochus (subgen.
¢ with the Psammodii: the general shape of the body and the differentiation
~of head, pronotum (cf. the prominent transverse ridges in Psammodiys and
Rhyssemus), elytra (Psammodius, Diastictus), tibial spurs, and tarsi. Excepq for
__i.the 5th segment, the tarsal structures of Phycochus azoricus and Ph. Sttle;
2 it ~ pennis accur in Psammodius, Diasticius, and Rhyssemus. The setaceous appen-

2% ices of the 5th tarsal joint in Phycochi can be compared with the claws
in’ Psammodii and Aegialii; at present, however, i is impossible o say
whether these structures are of homologous or analogous character.
o Asregards the flight wings, the close relationship between the Aphadian
" and the Aegialian groups was pointed out by Balthasar (1943, p. 26). His

++ - opinion was very clearly confirmed by my own investigation (fig. 10). The
strong reduction of the alae and the coalescence of the elytra in the Phycochi
8 most probably a secondary phenomenon (fig. 2 F).

" As to the shape of the clypeus, Phycochus holds an inrermediate posi-
‘tion between the Psammodii and the Aegialii. In Phycochus, the clypeus is
anteriorly shorter than in the Psammodian genera, but in spite of this the
.mouth parts do not protrude in such a way beyond the clypeal margin as
8 the case in the Aegialian groups (fig. 11).

i ~Cytological evidence. The investigations of Virkki (1951) showed
. that the Aphodian and Acgialian groups agree very closely as regards cyto-
- 7 logy. spetmatogenesis and shape of the testes. Furthermore, these two groups
ere found to differ fundamentally from the other Scarabaeids studied, the
differences, however, being less in the Coprini (Onthophagi) (cf. e. g, op. cit.,
“pPp- 7. 98). In Geotrupini different conditions were met with, but a general
telationship with, for instance, some Melolonthin groups conld by traced
i This might E&B_ﬂm that the Geotrupini are more advanced in this respect.

n the two species. Neither

m:._in?&

1960 Landin, The Lamellicorn Beetles of the Asores (Coleoptera) 16

(See also discussion in Virkki, op. cit., pp. 93 ff.) No cytological data are

present for the Phycochi. . .
Developmental evidence. In a paper published quite recently

Jerath (1960, pp. 43 ff.) gives very valuable data about the early stages of

5 mm G
(elytraz3 mm) H o
! A

.

3.3mm ‘ | e
(elytra=18 mm)

Fig. ro.— Lelt flight wing in A. Aegialia sabuleti (Panz.),
B. Psammodius asper Fahr.),

a series of Aphodiin groups. Of special interest in this connection is the des- " -
cription of the Aegialiin larval type, not treated in any earlier literature. The
similiarities between the Aegialian larvae and those of sother Aphodiinaes,
listed in 8 points (op. cit., p- 47). make Jerath conclude as follows: This
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3 ISts as a separate subfamily,

_u?_:_._w.k»nmu.m::sn

can be included under the subfamily Aphodiinae as a separate tribe.» This
is no ac.c_: a very suiking evidence for a closer approach of the Aphodiin
and Acgialiin groups. The different opiuions of Jerath and the present author

e
Sp=

Fig. 11.—Front view of the head showing the differentiation of the clypeus (ante-
rior margin) among the dphodiini- A, Aphodius fimetarins (1., b B. Psamuno-
dius asper (Fabr.), C. Phycochis graniceps Broun, D, degialia sabuieti {Panz.)

about the «taxonomic levels of the head group (subfamily Aphodiinae sensu
Jerath, tribe Aphodiini sensu m.) are less important in this connection.

No developmental data of (he Phycochi are available as ver,

Zoogeographical evidence. The remarkable distnibutional pattern
of the genus Phycochus, indicating a relic occurrence of dilferent specics
groups, has been treated above, p- 65. A similar, but less pronounced dis-
tributional spliting occurs in the Acgealian group. The genus Aequalia Lacr.
s.L is distributed in North Amecrica, E. Siberia, Japan ond Europe. The species
of subgenus Acqulia s. str. occur in Europe and North America (:\. arenana,

1460 Landin, The Lamellicorn Beetles of the Adaores { Coleuptera) 77

the most Phycochus yraniceps-like species, being indigenous in Europe). The
genus Eremazus Muls. seems to be spread mamly along the North Afncan
coast, but a few Asiatic species are known. The genus Micracquilia W .
Brown is represented in North America only (cf. Brown 1931, p. ). Fially,
the monotypic genus Saprus Blackb. occupies an meeresting distnbutional
position. It is the only Acgialian beetle known from the southern _:,:.:y,_,:c:..
viz. from Tasmania. [ had no opportunity to study the species of Supris,
but judging from the original descrniption (Blackbura 1904, p. 178). 10 nught
be allied w the subgenus Psammoporus C. G. Thoms. of Aequala In ths
genus there is a section of elongately shaped species which contains a series
of species groups which are often similar to other Aphodian groups, ey
the Fuparn and Psammodii. But the same type also occurs in Phyeochus,
iz, in the subgenus Browlalus (with a Notogean and Palearcue distribunion )

On the whole, the distribution of the Aegiahan groups —although dis-
continaous — 15 more complete than that of the Phycocht. Provided that the
preglicial (teruary) distnbuton of the genera was equal or almost so, 1t scems
that ecological and morphological conditions haye made possible the survi-
val of the Al and dhe successhul dispersal of the species in the Pleis-
tocene 1 a number of localines. The Plycochi, however, seem 1o be Species
with hudle or no - passibility o spread from the few plices (so far known)
where they occur. [ might be supoested that the short-wingedness of the
recent Phycoche had developed before the ume of isolation (the Tethys pe-
riod) 1T so, the ability of dispersal mighe have been lost or very lunued i
the Phycachy already before the Pleistocene. It is possible that the same
morphological conditions have caused the restriceed  distributional avea of
the short-winged Aequalia arenana (imported populations excepted). Other
Aegiali, as well as the Psanmodii have fully develop=d flight wings. They
are more agile and, consequently, their abulity wo disperse 15 greater, So are
also their chances to survive changes of their habitacs.

The present distributional areas of the groups reated here Jo nat in
any way contradict a common origin of the Aegtalir, Phycoch, and Psammodie,
On the other hand, the close taxonomic relations beiween Notogean
Phycochus and European Aegalians (e.g. Phycochus grameeps and Aequalia
arenaria) support the suggeston of a previous wide distibution of the
m“_‘c_.;qw.

_vw__.ucc_:c_cr_.ns_ evidence. Very hule is known about the early
differentivtion of the Scarabaeid beedes. The inost mmportant fossil record iy
treated by Graban in a paper of 1923, Ihs material woas restudied by Py
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m 1928, The species, Proleroscarabae

s yeni Grabau, is a . eous
s mtl ! abau, Lower Cretaceous

o 7 Scom:_xop_mmm_-E:m:_.nc::.u:Ton:n. (see Grabau op it
ML figa, Ping op. cit. p. 20, hig 5, and PL 1 g 12 of the
e D Ein o o Me 2 and FLOL tig 6, and fig 12 of the
i | paper). According 10 Crowson (op. et p. 42) this fossil has «he
- ) : . . i : ) ) 3 L
rm::m appearance of the Geotrupinaes. Buc Grabau (op. cit., p. 174) and
Pig (ap. air., pp. 19 and 21) compared the fossil speci i o
o U et pp pared the fossil species with the recent
w: 3 _::._:... (tribus Copruw). In many respects, this seems somewhar
Iy % 3 .
o e rea __u:% ?ﬂ:w shape of head and pronotum, as well as of the front
tbrae, and the slender legs corre :
e wler Jegs C:.Fi_uc:; rather well to the Coprin type). Bur
general appearance of the fossil species—as far as can be ::Eu;?;
‘ r -.—

T

19.5mm

Fig. 1a. — Proteroscarabaeus yeni Grabau. (Drawn after the fig. by Plng 1928.)

the illustrations —is racher similar to that of many recent Melolonthinae in
spite of the lacking front tarsi (which might be lost or hidden in prepara-
tion). A ;Es__:m of the fossi) species (Tig. 12; after the :m_,:o by Piag,
op. i) shows 1ts interesting appearance, and, perhaps, inspires the reader
1o further thearies.

1960 Landin, The Lamellicarn Beetles of the Asores (Coleoplera) 79

The only conclusion to be drawn from the facts available is that there
is reason to believe in a rather high differentiation of the Scarabaeid type
already in the (early) Cretaceous period. I am most inclined o interpret the
Cretaceous species as an early Coprin ancestor (not a Geotrupin oue), thus
belonging to a group which might be regarded as priminve (see above
p. 70). If the fossil belongs to the Melolonthimae, it 1s anyhow easily mncor-
porated amony the early Scarabaeids: the Melolonthin groups are closely
allied 1o the Coprn type, also according to Crowson (up. ). So, [mally,
it should be possible to place this old fossil close, or at least 1ather close.
to the Aphodin groups, which are all —according to the opinon of the
present author — (o be incorporated 1o a farrly homogenous family Scara-
baewdae,

Ecological evidence. Ecological dilferenniation should be used 10
phylogencucal discussions only in combumation with a series of uther crue-
yin. Sunilar ecological demands may, but do not necessanly, indicate an
evolunonal connection. In the present case (supported by he above evi-
dence) the umform way of living (in sand dunes and/or soil, as Jdetnitus-
feeders) uf the species of the Phycochy, Aequlii, and Psammodins of consider-
able interest. le seems to be very prumuve and has most probably been
the vrgmal way ol hiving even i those groups of Scarabaerds which
nowsdays leed on dung. [n the dung-heetle group, the Aphodu, there are sull
species which are usually or exclusively met with in soill, e.g. Aphodies mger
and A. plaguius.

In agreement with the above discussion, the early differentiation of the
Aphadiint can be demonstrated schematically as follows, acc. to the principles

used by P. Brinck for Hydradephaga (in ht):

Aphodu et al

t

Psammodii Psammodius, Rhyssemus et al,
Phveochi Phycochus| Phycochus Phycochus
Y (Sicardia) (s. str.) (Brindalus)
bmm_n:_:, Eremazus Acpialia Acepialia
(8. str.) (Psamimaoporus)
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