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A revision of the genus Pachysoma M'Leay with an
evaluation of the subtribe Pachysomina Ferreira and
its genera (Coleoptera: Scarabaeidae)

l»}
E. HOLN and G H. SCHOL'TZ
Deparunent of Enwomology, University of Pretoria, Pretoria ooor

The validity of the subuibe Pachysomina is questioned and  Muematium
M Leay and Neoga

Four new species synonymics are propoused and the ten South Afvican species

suma Ferreira are synonymized with Packysvma N Leay.

are mapped and discussed. Morphiological characters are illustrated; a key to
speces and a table of chiaracter states of’ 28 characters for 14 species are
prosided.

INTRODUCTION

The wingless wue scarabacids of South West Africa and Namaqualand were
last revised by Ferrelva (1953a). Since then one synonymy (Ferreira 1g66) and one new
species (Zunino 1977) have been published. From a survey of the Central Namib desert
which was conducted by members of our deparunent over the past four years, much
new material of these species has been accumulated. Combined with the extensive
collections of the Transvaal Muscum and the Dung Beetle Research Unit (CGSIRO) as
well as the matcrial and wpes from the old collections in Europe, this material
permitted us to map the known distributions of all species and assess their morphologi-
cal variaton.

The Afvican wingless scarabacids are of particular evolutionary and zoo-
geographical tuterest. Balthasar (1G64) and others regard them as primitive within the
Scarabacinae, and close to the Neowropical Eucranini. In Africa they have a polarized
north-south disuwibuton, that has been recorded for various old Coleoptera-groups
(Balthasar 1g64; Endrody-Younga 1978; Holm 1978; 1979). Lastly, their Cape to
Namib distibution 1s of nterest in view of the close historical link between these two
bionics (Endiddy-Younga 1978; Holm 1974).

I'hie species weated in this paper have been adequately described and
redescribed 1 previous pupers and only supplementary notes are provided here.
Although the vevisions by Ferreira (19534, b) are profusely and neady illustrated the
proporions of svme of the drawings are not quite accurate and we have therefore
redrawn the most nnportant structures with the aid of @ camera lucida. Types which
could not be traced or were not seen are quoted 1 parenthieses.
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Abbreviations of institutes are explained in the
under material examined are given as on the |
prevent ambiguity.

acknowledgements. Localities
abels and grid references are added to

ST S OF < -
FATUS OF THE SUBTRIBE PACHYSOMINA FERREIRA, 1953
The four characters on which o
hu al calli; semi- i 5
[)H;;;:‘:,ilLa!\I;:[s(ml c<:/nllgu0u.\ metacoxae; short metasternum. Genera included are
‘ @ MiLeay,  Neopachysoma Ferreira, Mnemati ) i
4 a, | atum  M'Leay and  Neo
il y Seapany ) ; M Leay Weomnematium
j]':nssutb. rll})e 'l.ypu genus is Pachysoma M’Leay (hy tautonomy). Of the subtribal
characters, the first two are obviously related : cery i wly or y
3 y ated and aptery is the only characte
s T - a y is y character the four
g arabaeus L. does not. Since apte i
‘ ' Se 3 - Since aptery involves a redu rathe
than a unique acquisition, : i i e ' related (5.
a S and the same reduction is kr T i
hai ue a L own from quite unrelated (e
(.[injtl/lllm Latreille) and rlgsciy related Scarabacinae (e.g. Eucraniini), and xs ((u‘ii«:
:;/]( pr(r; :‘lf)[ zl'mrmg :umclllcnrns in general (c.g. Trogidae Lut'\nid';r‘ and \7‘“”
oceridae), there is little reason to suppos ‘ itute EpiG: or the
, e reas ose that it constitutes a syna «
Pachysomn e S 2 el PF S €s a synapomorph for the
ys . Lhe aptery is also developed to wi i
i T y s 2 dely vary
e L I cly varying degrees among the

The semi-contiguous mesoc i
trotg) it dc i (?nug‘ulous/ mesocoxace are not consistent within the subtribe. Arrow
¢ ed out that M. silenus Gray has ! |
2 ay has the mesocoxae well apar
rotundipenne (Holdhaus). T i e T e 1 At
aus). In the southern species, there ar i
: ! species, there are cases of completely conti
ous mesocoxae. Furthermore, the relati i ‘ Ters mare
1 , the relative width betwee 1S0C iffe
BB s L ative ween mesocoxae differs more
en e.g. species of Pachylomera Kirby and K
> : ( and Kheper Janssens (both Scar: i
i ! : ¢ y Janssens 1 Scarabaein:
Ferreira) ll;.m between Pachylomera and Pachysoma. e
e e i P Hor
There "PI/\'/, /Lngth 4.)1 thT.nl\e:Jsr(,lnum 1s equally variable among the Scarabaeini
a ¢per species which have it as short as i { shioter. '
g as short as most Pachysomina : shor
e ) . vhi 0 achysomina and shorter than
, /ur{dz/)/'n/:g. l[l should also be borne in mind that aptery mostly results in a general
shortening o 2 en, 3 i i Fictastern i mon
g the abdomen, and that the shnrr(‘nmg of the metasternum in most

Pachysomina may jus
SRS a may just be one more consequence of
7 - C uence of g Iy, 1 s £
character. q aptery, rather than an independent

We therefore conclude that, for lack of

. p any demonstrably synapom i
v o - 3 . Y @ synapomorphic
character, the subtribe Pachysomina has no phylog: pamorphic

enetic justification.

PACHYSOMA M’Leay
07. Type-spe;

Pachysoma M’Leay, 1821
Mnematium M’Leay, 1821: 506 syn. nov.
Irrorhotides Shipp, 1896: 116, Typ
Neopachysoma Ferreira, 1957 3

s Pachysoma hippocrates M Leay,

. Lype-species Mnematium ritchiei M’Leay.
species Irrorhotides fryi Shipp. !

37 syn. nov. Type-species Pachysoma denticolle Péringuey.

Arr T
and [),w/,;m ”W\[(*E)[W pointed out that the distinction between Mnematium M’ Leay
wsoma VI 'Leay was untenable. Ferreira (1969) s i the
: h y g, )69) separated the ¢ ene:
ane , S : ¢ ) > two genera on the
pe of Elljle qe'ncu_ :mgl the length of the third segment of the maxillary p‘ixlp
he shape o enae 1s o re it 1 . )
and it is .IPPH:;;LPI; of gu genae 1s extremely variable in Pachysoma and Neopachvsoma
a s a 1at the species ol Mnematium ave close V. éring
b rent i L are closer to V. denticolle (Péringuey),
pithy .g.sen/z) Felsche and ,P‘ schinzi Fairmaire, then these three are to P urrri/u/u’m
o er or P, /zzf/ﬁncm/e». M’Leay (figs 5—-29). The relative length of the :
t:jrnvaxlllary palp varies independently of the genus between the
and Neopachysoma (figs 8-29) and there is no me
on the one hand and that of Mnematium on the

third segment of
: species of Pachysoma
aningful difference between this Vranqe
other. Although in Muematium the mean

the subtribe is based are: aptery; absence of
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length of the third segment is shorter and the fourth longer than in Pachysoma, there is
little difference between e.g. P. striatum (fig. 18) and P. ritchiei (fig. 6).

Although Balthasar (1963) recognized Mnematium as a valid genus he did not
distinguish it [rom Pachysoma, and separated it from the other Scarabacini on primary
and secondary characters of aptery. He commented that the genus is untenable in
relation to Scarabaeus L.

The behaviour o’ Mnematium is unfortunately not, to our knowledge, recorded.
It would be interesting to know whether they drag dung pellets forward like Pachysoma
species, or roll them backwards like Scarabaeus species. -

According to Ferreira (1953a, 1966 & 1969) the genus Neopachysoma Ferreira
is distinguished from Pachysoma by the following characters: shape of genae; lengths of
third and fourth segment of maxillary palp; groove on outside of last segment of
maxillary palp; subapical projection on inside of protibia; convexity of mesofemur;
sinuosity on outside of mesotibia; height of insertion of tarsus on metafemur.

The shape ol the genae and the lengths ol the palpal segments vary too much
for a sensible grouping of species into two genera (figs 7-29). The groove on the last
segment of the maxillary palp is reduced in the Neopachysoma species, but in a gradient
from . rotundigena 1o N. rodriguesi. The subapical denticulate projection on the inside of
the protibia is well developed in the three Neopachysoma species, but a gradient of
development ol this character can be seen in the Pachysoma species, from P. fitzsimonst
to P. hennigseni to P. striatum (in the latter in the male only). The further increase and
backward shift of this structure goes from V. rotundigena to N. rodriguesi and N. denticolle
(figs 30~66). In these three species, sexual dimorphism of this character is present but
not as marked as in 2. striatum. (It is also interesting to note that the structure recurs
in Drepanopodus Janssens and 1o a lesser degree in certain Scarabaeus species.) The
characters ol convexity of the mesofemur, formation of the outside of the mesotibia and
—83) all vary by degrees between the species, and

us (figs

insertion of the metatar
prohibit a clear separation.

We must conclude that Neopachysoma does not seem (o be warranted as a
genus, but should rather be regarded as a species group similar to those that include
hippocrates and aesculapius or ritchier, silenus and rotundipenne.

‘The genus [rrorhotides Shipp is a junior synonym of Pachysoma. We have not
seen Veomnematium Janssens which occurs in Madagascar and cannot treat it at present.
The Pachysoma elytron mentioned by Ferreira (1966) from Somalia could not be found
in the collection of the Transvaal Museum. [t would be interesting to know how
Ferreira determined it to be a Pachysoma rather than a Mnematium.
bed as Mnematium cancer) is an exceptional

Pachvsoma cancer (Arrow) (des
species, both in its distribution in south cast Angola and in morphology. The profemur
has well-pronounced spines, similar to Pachylomera, while the general size is double that
of the other large Pachysoma species. If any Pachvsoma species warrants a separate genus

it would be this one.

Lastly, with many
morphological characters to separate Pachysoma s. lat. from Scarabaceus, other than aptery
and associated characters. Aptery need not be (and probably is not) holophyletic in
Pachysoma, as pointed out above. Since it is beyond the scope of this study and our
experience in the Scarabacinae to define the relationship between Pachysoma and
Scarabaeus categorically, and since the southern species at least show a very different
behaviour, we provisionally treat Pachysoma as a valid, although possibly paraphyletic

carabaeus species we examined we failed to find reliable
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Pachysoma granulatum Ferreira, 1953b: 6; Ferreira |
HOLOTYPE: ALLOTYPE; , PARATYPES: Dabe
PARATYPES: ditto: BM.

966: 59; Ferreira 1969: 20.
ras Dunes, Gt Namuqualand: ™; ,

Length 16,5-18,5 mm; width 10,5=12,5 mm. This species agrees with p,
denticolle in size and in having deeply striate elytra and the pronotum with three
depressions. The genae (fig. 15) and rtars (fig. 75) are also similar to those of P
denticolle, but their profemurs differ, as those of P, bennigseni lack sexual dimorphism
(fig. 47). Tt shares the bristles on the posterior edge of the |ast abdominal segment witp
P. denticolle, P, rotundigena and P, rodriguesi and forms a transition from the species
allocated by Ferreira to Neopachysoma and to Pachysoma respectively in all characters
which separate these two groups. Some specimens have discernible rudiments of the
transverse brushes on the outside of the metatibia (fig. 75) and males have the
protuberances on the sides of the abdominal segments as in P. Jitzsimonsi.

P granulatum  was described by Ferreira (1953b) and sybsequently
synonymized by the same authoress (Ferreira 1966 and 1969).

This species occurs from Jjust south of the Orange River
Spencer Bay. In the south it is sympatric with L. gariepinus, but inhabis the looser
sanddunes, while in the north it is sympatric with L. denticolle and inhabits the coasta]
sanddunes and sand flats whereas 2. denticoll, lives in the inland dunes. Near Liideritz,
where both species oceur, a lew specimens of . denticolle have been collected which
have some characteristics which are similar to those of 2, bennigseni (reduction of red on
elytra; transverse rugosity of elytra; larger size).
Neopachysoma penrithae by Zunino (1977) and could either he remnants of a transitional
or intermediate form, or be hybrids between the (wo species (see P. denticolle below).
Foraging and tunneling is very similar (o that by 2. gariepinus (see above).

along the coast 10

These have been described as

MATERIAL EXAMINED. (24 unsexed specimens): SOUTH WEST AFRICA:
Spencer Bay Water, SE 25 14 Dd, 140197, F,n(]r(i(ly-Ynunqzl (TM); Buchuberg
Liideritz, SE 25 15 Dd, 1972. C.J.C.. (SM): Spencer Bay, Noordhoek, Brakviei, SE 25
14 Dd, 17..1973 (UP); Agate Beach Liideritz, SE 26 15 Ca, 19..1973, M. K. Jensen
(UP); Daberas Dunes, Gt Namaqualand, SE .8 16 Bb, v.1953, C. Koch (TM)
Oranjemund, Liideritz, SE 28 16 Cb, 25-27.x <1972 (SM); 10 km N Oranjemund, SE
28 16 Ad, vii.1978, E. Holm (UP); Oranjemund. SE 28 16 Cb, Vil 1978,
(UP); 10 km N Oranjemund, SE 28 4 Ad, viiirg »
AFRICA. CAPE PROVINCE.
Holm (UP),

L. Bruwer
78. E. Holm (UP). SOUTH
10 km S Alexander Bay, SE 28 16 Ca, vii.1978, E.

Pachysoma rolundigena Felsche, tigs 1;

HOLOTYPE: DRE
Type locality: Sinclair, South West Af .
Pachysoma rotundigena Felsche, 1907:

273; Péringuey 1908;
Neopachysoma rotundigena: Ferreira 1953a: 43; Ferreira 1966
1977: 15.

TED 120 43—46; 72

5; Gillet 1g11: 6,
: 6o: Ferreira 1969: 25; Zunino

) Length 21, 57245 mm; width 13, 515 mm. This species can casily he
distinguished from the sympatric . fitzsimonsi by the lack of the hasal ridge on the
elytra; the presence of a bifurcate spur and a subapical projection on the inside of the
protibia (figs 43; +4); the presence of setae on the edge of the last abdominal sternite, It
differs from the much larger P. rodriguesi in having the tibiae black, the protibial spur
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bifurcate in the female (fig. 44) and the striation on the shiny elytra virtually obsolcl:e.
ifurca . : ¢ Histmally 2
The genae are without points and are finely serrated (fig. 11). Thr: lc.gs Jr:); 5[}?“[ ,\S mv
P m:rcula/)iu.f but lack the external brushes and have the 1ns<fr%1(1nlt) the L;\rs;:&
(;hti.vcly high up (figs 71; 72). The basal ridge on the clytra is absent and the
rela b g
“tatarsal claws are long. ) ) o -

e This species occurs in the overgrown marginal inland dunes of the southern
Namib dune area. Foraging has not been observed.

MATERIAL EXAMINED. (33 unsexed specimens): SOUT’H.WEST ;\I"RVIITC;\‘: Sh
W. Helmeringhausen, SE 26 16 Abg, vii 1978, E. Holm (U.P); ‘I\olch;ll} ELIS[: S 4’2() [
Bbl vii 1(;%8 ‘DcptA Entomology (UP); Kanain 104, Lgdcx'nz, SF 25 16 (,:C, ()j,..\;rlez)f.-)
(SI.V[)' vN'lm’ib Park, SE Corner, SE 23 15 Da, 26..\'1.1?7.1', llznc}mﬂy-\(m:g; (('[‘Ayl)j
b v ‘ SE 2 6 Cc, Koch & van So M);
ib NW Aus, Gt. Namaqualand, SE 25 16 AL“ Koch it £ M
tzlj:;:ll) [:Zl(:-n:n[{;mniin, SE 25 16 Cc, S. Mothlasedi (rN[); Gorrasis 99 Lud(,nt?,:\ﬁi }5
‘r Bd, 25-31.1.1974 (SM); Sesriem 137 Maltahéhe, SE 24 15 l?c 5-0.iv.1972 1? i B
[‘J\v-xsi‘b SE 25 1‘5 Bbl, 11.vii.1976 Dept. Entomology (UP); Sesriem dunes, SE 24 15
Db, 54v.1()72“[. 0. Prozesky (TM).

; ira) > £ 10: 2—a8:
Pachysoma rodriguest (Ferreira) comb. nov. figs 4; 9; 10; 3—3

HOLOTYPE, PARATYPE: TM . b N

T cality, Namtib, near Aus, South West Afric: ) o ) —

Izliz;:zr}l':z;nad:;;:igluesi Ferreira, 1953a: 44; Ferreira 1966: 60; Ferreira 1969: 25; Zunino
1977: 15.

reral unique

i ),0—22,5 P rodriguesi has
Length 28,0-35,5 mm: width lly.u—u_.‘) mm.vl.. rodrig e e ne
characters: the [rons has a median tubercle (fig. q); tibiae ;u.nl tarsi lm] )]‘m,g e
b tum | i i i “the rear mar XUz wrphis
the pronotum has a sharp point on cither side of the rear margin. .\{fl.\u \]( in }] l
Y 1 ) e profemur is dilated in the male.
I ibiae is marke s 35, 36) and the protemur is «
he protibiae is marked (figs 35; 3 ‘ LT e R
Itt;il'u‘s'll claws are long and transverse external brushes on the me [.mh;.l are [
fig, 7). The basa i > ressions > pronotum
fig. 73). The basal ridge on the clytra is absent and the impressions on the pron
\ng. 73)- a52 Y
as i P 4 7 d [) f/{'"/[l'fl//l’. .
are as in . hennigseni and P. » ) e enteal Nami e
i 1gue s the whole central Nam
Togethe h P. denticolle, P. rodriguesi inhabits t ( 4
oo y rticolous extremes ol

area, and these two species represent the })Skllnlﬂ()[)hl]()l.ls and de: & e &
the genus in habits and morphology. 2. rodriguesi 101‘:1g’<~? Imﬁm y flm : k\{\lhr
DB is oft « cradling ragging several balls in the crook o
droppings and is often found cradling and dnthlx \’ Lot s et B
i i alki orward. Burrows extend down ir St s
hindlegs while walking forward. Vs ‘ e paled L g T
half a metre. The burrows are characteristic, with drag marks ]L.ldl}lg l()\\;u t .
: ' : A : 3 i 5 E "wWar ) «
and with a characteristic pile of sand at the entrance. Sand is pushed ‘!mw \]n ou e
p ‘ o » ap daire N S are ( >
5 wi rotibiae, head and pronotum together. Pairs of beetles ur :
burrows with the protibiae, he: ' e S e
found in burrows. In summer they have a bimodal diurnal acti y and
; s ; it e i > afternoon.
temporary shelters at midday. Mating was observed above ground in the 1lu‘|r11( B
‘ N . » v e wi 'ss scarabaeids coulc
I While the subdesert mostly supports ungulates the wingless sc ll‘ll.)l 1(11( s :
i rainfall i % N2 une area
presumably be active at least once in every season, but rainfall in the anl1-1 b ¢ 1[ °
‘ i ] ' /e 1 e articular are: r as iong as
is scattered and low, and ungulates may not move into a particular area 3 ] Lﬁ,w
W three . i i or a pr B lescence
two or three years. This would make a special adaptation for a prolonge qu
¥ P y oy - D D ' o
necessary in the cases of P. rodriguesi and P. denticolle. . R
"A very curious record is the one female specimen <:(7llcn,;u at 11 .tl h—om
: ] Thi i S iffer significantly
Endrody-Y s specimen does not differ signi )
Namaqualand by Endrédy. \munga. This sp g el e
the northern ones (except in having the tubercle on the {rons ra
locality would need verification.
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MATERIAL EXAMINED. (37 unsexed specimens): SOUTH WEST AFRICA:
N-E Tsondab Plains, SE 23 15 Cc2, 15.vii.1976, Dept. Entomology (UP); 9 km W
Awasib, SE 25 15 Ad, 8.vi.1969 (SM); Namib Expedition, SE 25 15 Acy, i.1977, Holm,
Kirsten, Scholtz (UP); Koichab Pan, SE 26 15 Bc, 20,i.1966 (SM); Dunes nr Harus
Liideritz, SE 25 15 Ac, 9.v.1969 (SM); St. Francis Bay, SE 25 14 BbL. 8.vii.1976, Dept.
Entomology (UP); Namib Expedition, SE 25 15 Cc, i.1977, Holm, Kirsten, Scholtz
(UP); N-Uri Hauchab, SE 25 15 Ac2, 6.vii.1976, Dept. Entomology (UP); Tsondap,
SE 24 15 Bal, 11.vii.1975, Dept. Entomology (UP); Namtib Dunes, 35 m E Neisib, Aus
distr., SE 25 16 Dc, 1.v.1972, L. & O. Prozesky (TM); N-Tsondab plains, SE 23 15
Cel, 14.vii.1976, Dept. Entomology (UP); N-Awasib, SE 25 15 Beg, 4.vii.1976, Dept.
Entomology (UP); Harusberg, SE 25 15 Ac, v.1969 (SM); Sossusvlei Liideritz, SE 24
13 Cb, 6.iv.1974, W. Wendt, H. Roth (SM): Liideritz, SE 25 14 Bb, 17.ix.1971 (SM);
SE-Tsondab Plains. SE 23 15 Ccg, 15.vil.1976, Dept” Entomology (UP); Namib
Expedition, SE 25 15 Cdz, i.1977, Holm, Kirsten, Scholtz (UP); E-Awasib, SE 25 15
Bbl, 11.vii.1976, Dept Entomology (UP); Homeb to m ESE Gobabeb, SE 23 15 Cb,
29-25.1.1972 (BM): SW Helmeringhausen, SE 26 16 Abs, vii.1978. E. Holm (UP); W
“suinasibberg, SE 25 15 Adz, 6.vii.1976, Dept Entomology (UP); S Gobabeb, SE 23 15
Cag, 14.vii.1976, Dept. Entomology, (UP); Namib Expedition, SE 25 15 Aag, i.1977,
Holm, Kirsten, Scholtz, (UP); Koichab West, SE 26 15 Be, vii.1978, E. Holm (UP);
Kanain, SE 25 16 Cc. 7.v.1977, Endrédy-Younga (TM); SOUTH AFRICA. CAPE
PROVINCE: Buffelsrivier. SE 29 17 Cb, }.x.1976, Endrddy-Younga (TM).

Pachysoma denticolle Péringuey, figs 25 75 8; 30-34; 74

LECTOTYPE: UP

Type locality: Walvis Bay, South West Africa.

Pachysoma denticolle Péringuey, 1888: 93; Péringuey 1900: 77 Gillet 1911: 6.

Neopachysoma denticolle: Ferreira 1953a: 37; Ferreira 1966: 60; Ferreira 1969: 25; Zunino
1977 15

Neopachysoma penrithae Zunino, 1977: 15, Syn. nov.

HOLOTYPE: Liideritz, SE 26 15 Ca: SM (PARATYPE: Siid-Namib: Coll. Zunino).

“igs 30-83. Tibiae (from above), tarsi and aedeagi of Pachvsoma species. 30-34. . denticolle. -
Protibia male. 31, Protibia female. us lateral. 33. Aedeagus dorsal.
Aedeagus lateral {penrithac 38. P. rodriguesi. 35. Protibia male. 36. Proti
female. 37. Aedeagus later: \cdeagus dorsal.
male. jo. Distal end protibia female. pr. Acdea
13—16. P rotundigena. y3. Protibia male. . Protibia

a
. P. fitzsimonsi. 39. Protibia
s lateral. y2. Aedeagus dorsal.
female. 15. Aedeagus lateral. 46.
1. . bennigseni. y7. Protibia. 48, Acdeagus lateral.
~53. P. striatum. 50. Protibia male. 51. Protibia temale

Nedeagus
Aedeagus
Aedeagus 1o
Acdeagus la

{9.

\edeagus dorsal. 54
al. 56. Acdeagus dor 7
distance ‘a’ less in female). 58. Aedeagus la . 59. Acdeagus dorsal. 60-65. 2.
lippocrates. b Protibia male (from Darling). 61. Protibia female (from Karoovlei). 62.
Protibia male (from Wallekraal = /esser). 6. Aedeagus dorsal (from Darling). 64.
Aedeagus lateral (from Wallekraal). 65. Acdeagus dorsal (from Wallek ). 66-68.
P. aesculapius. 66. Protibia. 67. Acdeagus lateral. 68. Aedeagus dorsal. 69-70. P
richiei. 69. Aedeagus lateral. 70. Aedeagus dorsal. 71. Metatibia of 2. rotundigena (from
the outside). 72-83. Proportionate lengths of metatibia, spur, tarsal segments and
tarsal claw. 72. P. rotundigena. 73. P. rodriguesi. 7.4. P. denticolle. 75. P. bennigseni. 76. P.
fitzsimonsi. 77. P. gariepinus. 78. P. striatum. 79. P. schinzi. 8o. P. aesculapius. 81. P.
hippocrates. 82. P. rotundipenne. 83. P. cancer.

6. . varicpinus. 5.4. Protibia male. 55.
P. sehinzi. 57. Protibia male (with
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1 (UP); SE-Guinasibberg, SE 25 15 Bel, 4.vii.1976, Dept. Entomology
E-Tsondap Plains, SE 23 15 Ccd, 15.vii.1976, Dept. Entomology (UP); E.
5. SE 25 15 Bbl, 11.vii.1976, Dept. Entomology (UP); Sossus Vluu, SE 24 15
\ vii.1975, Dept: Entomology (UP); E-Awasib, SE 25 15 Bbl, 11.vil.1976, Dept.
gy (UP); Namib, Spencer Bay, N-Hook, SE 25 15 Db, 11.i.1974, Endrody-
T™™); Walvisbaai, 8 km S of town, SE 22 14 Dc, 19.X1.1974, Endrody-Younga
): Dunes S of Rechenberg, 30 km N-E Liideritz, SE 26 16 Ad, ix.1963, W. D.
- ’c (TM); Sandwich Harbour, SE 23 14 Be 28.xii. 1962, W. Criess (TM); Namib
E 26 15 Aby, Jan. 1977, Holm, Kirsten, Scholtz (UP); Lideritz, SE 26 15
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TasLE 1. Morphological characters ot Puchvsoma. Degree of development or reduction is ranked by numbers between o and y, with the total range
of variation within the genus as the scale. Probable newly-developed structures are indicated with an asterisk, while probable reductions
are indicated by numbers in parentheses. The rest of the numbers relate to characters which could not be defined as either. 1 reduction of
pointed genae, 2 increase in serration of genae, 3 relative length of third/fourth segment of maxillary palp, | reduction of setation on
second segment of maxillary palp, 5 reduction ot groove on last segment of maxillary palp, 5 autapomorphs: irontal protuberance (2.
rodriguest); clypeal horns (P. schinz: o ventral clypeal spine (£. cancer). 7 granulation on disc, 3 posterior margin from convex to concave,

g development of lateral serration. 10 development of depressions on disc, 11 decrease in recess for head, 12 striation from absent to deep,

13 width between two lateral rims from broad to narrow, 14 rear profile flat to round. 15 length relative to pronotum from long to short,

16 basal ridge well-developed to reduced, 7 development and proximal shift of projection on the inside, 18 reduction of denticulation on

the inside. 19 reducton of denticulation on the proximal half of the outside, 20 spur {rom simple to forked. 21 development of sexual

dimorphism, 22 increase in length of tarsai claws relative o last tarsal segment, 23 reduction of the two combs of bristles on the
underside of the tibia, 24 position of tarsus on tibia low to high, reduction in fength o hindwing relative to clyrra, 26 paramere points

flat 10 pointed to hooked, 27 parameres depressed above, 28 setae on posterior marein absent 1o dense.
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