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A revision of the genus Pachyson7a M'Leay with an 
evaluation of the subtri be Pachysomina Ferreira. and 

its genera (Coleoptera: Scarabaeidae) 

E. HOL f'.J and C. H . SC: HOLTZ 

D ep <Htmc:n t uf Ellluntulugy, uf Pre to ria , P1et oria 000 1 

Th e '<.tlidit ) ,,f tl.,· ih e i, ques ti o ned a nd .\hw natiuJ/1 
1\ l ' l. c..,y and '"''"I F n re ira a rc :,yuuuym iLcd \\·;th 1\ ! ' I..eay . 
F uu r u n·• synun1 <.tro.: fJl' u pu:,cU auJ tl te tell :::iu uth Afri can sptcies 
are 111appcd a ud \lurpholug ica l c lt:.traclers are illu s t r<.d cd; a key to 

an d <.L tal ;k ,,f L·haractcr r,f c.!!3 chara c te rs fur 13 species are 
pr< >'- i,Ju l. 

1 N'l 'ROl> UC:'l' lON 
T he \\ i11gkss tru e scctrahaeids c;f Sou th \V es t Africa and Na maqualand were 

last revised by h .:rreirLL ( 1 S i11 ce th en Ulle synunymy (Fareira 1966) and one n ew 
species (Zu11ino I IJ77J ltLt \ e Lce11 published . Fruill a survey uf the Central Namib d esert 
which was co nducted by mem lJ ers uf uu r department over th e past four yea rs , much 
new maL eria l (J{' th ese species k1s been Combined with th e ex tensive 
collecLi<HlS cJ i' th e !.luscum a nd the Dung Beetle Research Unit (CS IRO) as 
well as th e ia l and types from the old co ll ec ti ons in Europe, this material 
permitted us tu lltctp th e kn u,,·ll distributions of a ll species and assess th eir morphologi-
cal \'ar ia ti un . 

Tlte _-\.fri ca n '' iuglc:ss scara iJacids a re of parlicular evolutionary and zoo-
geogr<.qJ hi c,,l iut ues l. ( 196:1 ) and oth ers regard th em as primitive within the 

Ltlid clusc tu th e Neu tropica l Eucra niini . In Afri ca th ey h ave a pola rized 
nonh-suuth disn iiJllti un, that been recorded f(! r \'arious old Coleoptera-groups 
(Ba lthasa r E nd riid y-Y uunga H olm 1978; 1979). Lastly, their Cape to 
Narn ib is 1,!' imcrc:. t in \ ic \ l,r tl1c close histori ca l link between th ese two 
binmes (E11d1 i.idy- 1 H olm 1 

spec ies in dti s p:.tpn ha\ ·e Leen Ltuequatcly d escribed and 
redescri lH.:d in prt \ i< Ht:, pLtpcrs and un l) supplcnlc!llary uut es are pro,·ided here. 
Althu t1 g l1 th e le\ IJ) 1 crn.: irLL ( IIJ5jd , h ) .11-e a nd nea tl y illus tra ted th e 
propunio11s uf st;l llc uf tl1 e dra \,·illgs an.: l1 U! q tli te accurate a nd we ha\'e therdore 
redra\1 n the llllls t itnp urt<t lll s tructures ,,·ith th e a id uf a (,///loll llit·ida. Type:; whi ch 
co uld tHJ t lJe tr<lced ur \\·ere nut seen <t r e q lllJL e J i11 pLLrcllLhcses . 
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Abbrevia tions of in s titutes are expla ined in th e acknowl edgements. Localiti es 
under material exa mined a re given as on the la bels a nd grid references are add ed to 
prevent ambiguity. 

STATUS OF THE SUBTRIBE PAC HYSOMINA FERREIRA, 1953 

The lo ur charac ters on which the subtribc is based are: aptery; absence nl" 
humeral caJ!i; semi-contiguous metacoxae; short metas ternum. Geneca includ ed are 
Pachysoma lv!'Leay, Ferreira, 1\Inematiurn M 'Leay a nd Neomnernat ium 
Janssens. The type genus is Padrysoma t\II'Lcay (by ta uto nom y) . O f the s ubtriba l 
charac ters, the 11rs t two a re obvio us ly related and ap tery is the onl y character the four 
genera share whi ch Scarabaeus L. does not. S in ce apte ry invo lves a redu ctio n ra th er 
than a unique acq uisition, a nd the sam e redu ction is known from q uite unrelated (e.g. 
Circellium La treille) a nd closely rela ted Sca rabaeinae (e.g. Eucra niini ), a nd is quite 
widespread a mong la mellico rns in ge nera l (e .g. T rogidae, Lu ca nidae and Acan-
thoceridae), there is li tt le reason to s uppose 'hat it constitutes a sy napomorph lor the 
Pachysomina. T he aptery is also developed to wid ely varying deg rees am ong the 
Pachysomina (Ta ble r ) . 

T he semi-co ntigu ous mesocoxae a re not consistent within the subtribe. Arrow 
( r9 rg) pointed out that .\1. si/emu G ray has the mesocoxae well apart, and so has .H. 
rotundipenne (Holdhaus) . fn the southern s pec ies, there a re cases of co mpl ete ly contig u-
ous mesocoxae. Furthermore, th e relative width between m esocoxae d iffers more 
between e.g. s pecies of Pac/!ylomera Kirby a nd Kheper Janssens (both Scarabaein a 
Ferreira ) tha n be tween Pachy/omera a nd Pad1y.romrl. 

The leng th of the -metasternum is . equally va riab le among the Scarabaeini . 
There a re Kheper species which have it as s hort as most Pachysomina a nd shorter tha n 
Jl. rotundijmme. ft s hou ld a lso be borne in mind tha t apte ry mostly results in a ge nera l 
s hortening of the abdomen , a nd that the shortening of the metastern um in most 
Pachysomina may jus t be one more conseq uence of aptery, ,·at her tha n a n ind epend ent 
cbaracte r. 

We therclore ro nclud e tha t, lo r lack o l· a ny demons trab ly syna pomo rphi c 
cha racter. the su btribe Pachysomina has no phylogenet ic justi fication. 

PACf!YSO!V!A M ' L eay 
Pachysoma M' Lcay, Ill> 1: 507. Type-species f'adtv.wma hi/JiioaateJ .\ll'Lcay. 
Mnematium M' Leay, 182 " so6 syn. nov. Type-species ritchit:i :Vl'Leay. 
Irrorhotides Shipp, 1896: 11 6. Type-s pecies lrrorlwtidi!s)iyi Ship p. 
Neopachysoma Ferrcira , 1953a: 37 syn. nov. Type-species dtmticolle Pcringuey. 

Arrow ( 19 19) pointed out tha t the d istinction betwee n .11/nematium .Yl ' Leay 
a nd Pachysoma 'V!'Leay was untenab le. Ferreira ( 1969) sepa rated the two genera on the 
shape of th e genae a nd the, leng th of th e third segm ent or the maxillary pa lp . 

The shape or the genae is ex tremely va ri a bl e in PacllvJoma a nd Nenpackvsoma 
a nd it is apparent that the s pecies of .liill:matiwn a re closer to N. deuticolie ( 
P. bemzigsmi Felsche a nd P. schin;;:i Fa irm aire, then these three a re to P. aesculaj;ius 
Olivier or P. hzj;pocrates M 'L eay (figs T he rela tive lengt h o f' the th ird segmen t or 
the maxillary palp va ri es ind epend ently of the genus between the species of Pachvsoma 
and Neopachysorna (ll,gs 8-29) a nd there is no meaningful d i11erence be tween this ra nge 
on the one hand a nd that of Mnematiwn on the other. Alth ough in .1-'fnematium the mean 
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length of the third segment is shorte r a nd the fourth longer than in Paclrysoma, there is 
little difference between e.g. P. striatum (fig. r8) a nd P. ritchiei (fig. 6). 

Altho ugh Balthasa r ( rg63) recognized ,'vfnematium as a va lid genus he did no't 
distinguish it from Padrysoma , a nd separated it from the o ther Sca ra bae ini on primary 
a nd secondary charac ters or ap tery. He commented that the ge nus is untenabl e in 
rela tion to St:arabaeus L. 

T he behavi our of Mnematium is unlo rtunatcly no t, to our knowledge, recorded . 
lt wou ld be interesting to know whether they d rag dung pellets forward like Pac!IJ!soma 
species, or roll them ba ckwa rds like Swrnbam.s species. • 

According to Ferreira ( r 953a, r gti6 & r 969) the gen us Ferrei ra 
is di st ingui shed lrom f'ac/!l'SOIIW bv t he !all owing cha rac ters: sha pe of genae; lengths or 
third a nd lo urth segmen t of maxillary palp; groove on outside of las t segm ent of 
maxilla ry palp; su ba pica l projection on insid e of protibi a; convexity of mesole mur; 
sinuosity on outs id e of meso tibi a; he igh t of insertion or tarsus on metale mur. 

The s hape of the genae a nd the lengths of the pa l pal segments va ry 1.00 mu ch 
lrll· a . sensib le grou ping of species into two genera (fi gs 7-'19) . Th e groove on the las t 
; cgment of the maxillary pa lp is redu ced in the species, but in a gradient 
lrom N. rotundlgeua to N. Th e subapical denticulate projection on th e i!J.5id e of 
the protibia is well deve loped in the three Ncopachysoma species, but a gradien t of 
develop ment of this charac ter can be seen in the l'o.dry.wma s pecies, lr om P . .Jitt,;·imonsi 
to P. lmmigseni to P. stria tum (in the la tter in the ma le onl y). T he Curther incr ease a nd 
backwa rd shift of thi s s tru cture goes from N. rotundigena to N. rodriguesi a ocl N. denticu/le 
(f·igs 30-66) . In these three species, sexual dimorphism of thi s character is p resent but 
not as m a rked as in P. striatum. ( l t is also interes ting to note that the structure recurs 
in Drepmwpodu.r Janssens a nd to a lesser degree in certain Scarabaeus species.) The 
cha racters ol· convex ity or the meso le mur, lo rm a tion or the ou ts id e of the mesot ibia and 
insert ion of th e meta tars us (figs 7 r - 83) a ll va ry by deg rees between the species, and 
prohibit a d ear se paration. 

We mus t concl ude that .Veopru:i!Y.I"ilillfl does not see m to be warranted as a 
genus, but s hou ld ra ther be rega rded as a species group s imilar to those that include 
!tippocrrttes a nd oesutlajJiu.r or ritchiei . . 1·i/mus a nd rotuudijmwe. 

Th e ge nus lrrorhotides Shipp is a junior synonym of f>achy .wma . We have not 
seen .Veomnematium .Janssens which occurs in :vladagasca r and cannot treat it a t present. 
The Pachy.wma clytron mentioned by Ferreira ( rgti6) lrom Somalia co uld not be lo und 
in the coll ection of the Transvaal Muse um. ft wo uld he interes ting to know ho w 
f erreira d etermin ed it to be a rather tha n a .vfnmwtium. 

t"rmcer (1\rrow) (desc ribed as ,\1nmwtwm cancer) is a n <:xccptional 
species. both in it s dis tribution in so uth cast Ango la a nd in morphology. The profemu r 
has wel l-pro nounced spines, similar to Pad!vlomaa , wh il e the genera l size is double tha t 
of the o th er large Pachvsorna species . [f any species warrants a separa te ge nus 
it would be this one. 

Lastly, wit h many Swrabaeus species we exa mined we Cail ed to fi nd reliable 
morphological charac ters to sepa ra te s. /a t. from Scarabaeus, other tha n apte ry 
a nd associated characte rs. Aptery need not be (and pro bab ly is not) holo ph yle ti c in 

as pointed out a bove. Since it is beyond the scope of this s tudy and ou r 
ex perience in the Scarabae inae to define the 1-ela tionship between l'ad!yrottza and 
Scarabaeu.r ca tegorically, and sin ce the south ern species at least show a very different 
behaviour, we provisionally treat as a valid , cllthoug h possibly paraphyletic 
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Pachysoma granulatum fo'erreira, 1953b: 6; Ferreira rg66: 59; fo' erreira 1g6g: 20. 
HOLOTYPE: ALLOTYPE; 2 PARATYPES: Daberas Dunes, Gt NamaquaJand: TM; 

2 
PARATYPES: ditto: BM. 

Length r6,'s-r8,5 mm ; width ro,5- 12,5 mm. T his species agrees with P. 
dentico/Le in size a nd in having d eeply striate elytra and the p ronotum with three 
depressions. The ge nae (fig. 15) a nd ta rs i (tig. 75) are a lso similar to those of P. 
denticolte, but th eir profemurs differ, as those of P. bennigseni Jack sexual dimorp his m 
(fig. +7) . It shares the bris tles on the pos terior edge o f the las t a bdominal segm ent with 
P. denticolte , P. rotund(r:ena and P. rodrigue.ri and fo rms a transitio n from th e s pecies 
a lloca ted by Ferreira to Neopachysoma and to res pectively in :a ll characte rs 
which separate these two gro ups. Some specimens have d iscernible rudiments o f the 
transverse brushes on th e o utside of the metatibia (fig. 75) and males have the 
protuberances on the sides of the a bdominal segm ents as in P. jitz..simonsi. 

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

This s pecies occurs from just south o f' the Orange River a long the coast to 
Spencer Bar. In the south it is sympatric with P. xariej1inus, but inhabits th e looser 
sanddunes , whil e in the north it is sympatric with P. rlentico/le a nd inhabits the coastal 
sanddu nes and sand Hats whereas P. denticolte li ves in the inl a nd dunes. Near LLideritz, 
where both species occur, a few s pecimens· of P. denticolte have been co llec ted wh ich 
have some characteristics which are s imilar to those o f P. lmmil!,mzi (reductio n of red on 
elytra; tra nsverse rugosity of elytra; larger size ) . have been described as 
NeojJnc/?vsoma jmzrithae by Zunino ( ' 977 ) a nd co uld eith er be remnants of a trans itio nal 
o r intermediate fo rm , or be hybrids between the two species (see P. denticol!e belo w) . 
f oraging and tunneling is very s imilar to that IJ y P .. (see a bove) . 

,\.JATERI AL E:-\AM INED. (24 unsexed s pecimens): SO UTH WEST AFRICA : 
Spencer Bay Water, SE 25 r,l· Del, q.i.r 97-+, Endrody-Yo unga (T:'vl ); Bu chube rg 
Llideritz, SE 27 r5 Dd , 1972. C . .]. C:. (SM ): S pencer Bay, Brakvle i, SE 25 
14 Dd . 17.i. 1973 ( L' P); Aga te Beach Liide ritz. SE 26 15 C:a , rg.i. 1973, .'vl. K . .Jcns en 
( U P); Daberas Dunes, G t. .'-Jamaqualand , SE 28 16 Bh, v. rg53, C. K och (TM); 
Oranjemund , L uderitz, SE 2/:l 16 C b, 2.'j-27.x i.r 972 (S i'vl) ; 10 km N Oranjemund, SE 
28 16 .\d , vii .r 97il, E. H o lm ( U P ); Oranjernund . SE 2H r6 C l>, vii . r97il , I. l3ruwe r 
( U P ); 10 km N O ranjemund , SE 28 d:i . \ d , 1i i.1 97B, E. Ho lm ( U P). SOUTH 
.-\fRIC:\. CAPE PROVINC E. ro km S . \J exand<·r Bav, SE 2B r6 Ca. vii .r978, E. Holm ( U P). 

Pachysorna rotundigena Fe!sche, figs r; r r: r 2 ; +3-.:J.O; 72 
HOLOTYPE: DR E 
T ype locality: Sinclair, South \Ves t :\lri ca. 
Pachysoma rotundigena Felsche. 1907: 273 ; rgoil: 555; Gillet 19 11 : 6. 
Neopachysoma rotundigena: Ferreira 1953a: .J-3; Ferrci ra 1966: lio: Ferreira 1g6g: 2.') ; Zunino 197?: 15. 

L eng th 2 1, 5 - 24,.') mm; widt h 13, 5- 15 rnm. This can eas il y he 
distinguished fro m th e sympatri c P. j it::.simon.ri by the lack o r the basa l ridge o n th e 
elytra; th e p resen ce of a bifurca te spur a nd a s ubap ical projection on the inside of the 
protibia (figs +4); the presence of se tae o n the edge of' the last a bdominal s ternite. ft 
di lle rs from the much la rger P. rodriguesi in having the tibiae black, the p rotib ia l spur 
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bifurca te in the female (fig . 44) and the striatio n o n the shin y elyt ra v irtua lly obsolete. 
The genae a re witho ut po ints and a re fine ly serrated (fig. 11 ) . The legs are s tout as in 
P. aesculapius but lack the external brushes and have the insert ion of the tarsu s;, 
relatively high up (figs 71 ; 72). The basal ridge o n th e elyt ra is absent and thii 
metatarsal claws a re lo ng. 

This species occurs in the overgrown marg ina l inl a nd dunes of the southern · 
Namib dune a rea. Foraging has not been o bser ved . 

MATERIAL EXAM INED. (33 unsexed s pecimens ): SOUTH WEST AFRI CA: S. 
W . H elmeringhausen, SE 26 16 Ab3 , viii . 1978, E. Holm ( U P); Ko icha b Eas t, SE 26 t 6 
Bb, vii . rg78 , D ept. Entomology (UP); Kanaan 104, Luderitz, SE 25 16 Cc, 
(SM); Namib Pa rk, SE Corn er, SE 23 15 Da, 26.xi. 1974, Endrody-Younga (TM) ; 
Namtib 70 m 0/vV Aus, Gt. Namaqua land , SE 25 r6 Cc, K och & van So n (T.\!1 ); 
Namib Fa rm Ka naii n , SE 25 16 Cc, S . Mothlasedi (TM); Gorras is 99 Luderitz , SE 25 
15 Bd , 25 -3 1.i. l974 (SM); Sesriem ' 37 Maltahohe, SE 24 l 'j D e, s-fi .iV. I972 (S :'vl ); E. 
\wasib, SE 25 15 Bbl, 11. vii . 1976 D ept. Entomology ( U P); Ses rie m dunes, SE 15 
J b, s .v. r972, I. 0. Prozes ky (TM) . 

Paclzysoma rodriguesi (f erreira) comb. nov. figs g; 10; 3-38; 
HOLOTYPE, PARATY PE: TM 
Type locali ty , :.lamtib, near Aus , South West Africa. 
Neopachysoma rodriguesi Ferreira , 1953a: ++; Ferreira 1966: 6o; Ferreira 190<): 25 ; Zunin o 

197?: 15· 
Length 28,o-:J5 ,5 mm ; widt h 1 b ,o -·22,5 mm. P. rorlrigue.ri has severa l unique 

characte rs: the f'rons has a median tubercle (fig . 9); tibiae a nd tars i arc reddi s h and 
the pronotum has a s harp poin t on eith e r o l' the rea r ma rg in . Sexual dim o rph ism or 
·he protibiae is marked (fi gs 35; 36 ) and the p role rnur is dilated in the male. 
.\ Ie tatarsa l claws a re long a nd tra nsve rse externa l brus hes o n th r me tatibia a re a bsent 
(fig. 73 ). T he basa l ridge o n the clytra is absent a nd the o n the: pro notu m 
a re as in P. lmwigseni a nd P. dm.ticolle. 

Together with V denticulltt, P. rodri!!, uesi inhabits the w ho le ce ntral Na mih d un e 
area, and these two s pecies represent th e psammop hilous and d c:se rti co lo us n u·emes or 
the ge nus in ha bits and morp hology. P. rodri!!, llf.ri lo rages mai nly o n Ol)' t ga::.ella 
droppings and is oft en fo und crad ling a nd ciragging severa l l>a lls in the crook o f 1he 
hind legs w hil e walking lorward. Burro ws exte nd down into mo ist sa nd lo r up to 
ha lf a met re. The burrows a re characte ri s ti c, with d rag marks leadi ng lowarcis them 
and with a characteris ti c p il e of sa nd at the entrance. Sand is pus hed fo rwa rd ou t o l' th e 
burrows with the p ro tibiae, head a nd pro no tum together. Pairs or bee tles a rc o l'ten 
fo und in burrows. fn summe r they have a b imodal diurnal ac ti vity and ol'ten d ig 
temporary s helters at midday. :V[a ting was observed above g round in the ali:e rn oo n. 

W hil e th e subdesert mos tl y supports un gulat es the wingless scara ba e ids could 
pres um a bl y be ac tive a t leas t once in every season, but rainli:tll in the .'-Jamib d une a rea 
is sca ttered and lo w, and ung ulates may not move into a parti c ul a r a rea lor as long as 
two o r three yea rs . This wo uld make a s pecial adap ta ti o n fo r a prolo nged q ui escence 
necessa ry in the cases of P. rodrig!lesi and P. denticolle . 

A very curio us reco rd is the one fe ma le s pecimen co llec ted at Buffelsrivie r in 
Namaqua land by End rody-Yo unga. This specimen does no t differ s ignifi cantly rrom 
the northern ones (except in hav ing the tubercle on the frons rather red uced) and the 
loca lity wou ld need veri fi ca tion . 

':-. 

"' 
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MATERIAL IO: XAMINED. (3 7 unsexcd specimens) : SOUTH WEST AFRICA: 
N-E Tsondab Plains , SE 23 15 Cc2, 15.v ii . 1g76, D ep t. Entomology (UP); 9 km W 
Awasib , SE 25 15 Ad , 8.vi. 1969 (SM ); Nam ib Expedit io.n, SE 1.1 Aq, i. 1977, Holm , 
Kirsten, Scholtz (UP); Koichab Pan, SE 26 15 Be, 2o,i . 1966 Dunes nr H arus 
Ltidcritz, SE 25 15 Ac, 9.11 .1 969 (SM); SL. Francis Bay, SE 25 14 Bbl. 8.vii.1976, Dept. 
Enwmology (U P); Namib Expedition, SE 23 15 Cc, i.1g77 , Holm, Kirsten, Scholtz 
(UP); N-Uri Hauehab, SE 25 15 Ac2, 6.vii. 1976, Dept. Entomology (UP) ; T sondap, 
SE 24 15 Bal, 11.vii. 1975 , Dept. Entomology (UP); Namtib Dunes , 35 mE N eisib , Aus 
distr., SE 25 16 De, 1.11. 1972 , L. & 0 . Prozesky (TM); N-Tsondab plains , SE 23 15 
Cc! , 14.v ii .1976, Dept. Entomology ( UP); N-Awas ib, SE l\5 15 Bc3, 4.vi i. 1976, Dept. 
Entomology (UP); Harusberg , SE 25 15 Ac, v. 1g6g (SM); Sossusvlei Ltideritz, SE 24 

Cb, 6.iv. 1974, \V. Wendt, H. Roth (SM ): Liideritz, SE25 14 Bb, 17.ix. 197 1 (SM): 
SE-Tsondab Plains. SE 23 15 Cc4, 15.vii.1 976, Dept ' Entomology (C P) ; Namib 
Expedition , SE 25 15 Cd2 , i. 1977, Holm, Kirsten , Scholtz ( UP); E-Awasib , SE 25 ' 5 
Bbl , 1 1. vii.1976, Dept Entomo logy (U P); Home b 10 m ESE Gobabeb, SE 23 15 C b, 
2)-25. i. 1972 ( BM): SW H elmeringhausen, SE 26 16 Ab3 , vii . E. Holm (U P); W 

SE 25 15 Ad2, 6.v ii.1 976, Dept Entomology (U P); S Gobabeb, SE 23 15 
Ca3, q.vii.1976 , Dept. Entomology , (U P); .'hmib Expedition , SE 25 15 Aa4, i.1 977, 
Holm, Kirs ten, Seholtz , (UP); Koi ehab West , SE ·26 ' 5 Be, vii.1 978, E. Holm (UP); 
Kanaiin , SE 25 rti Cc. 7 v.rl)77 , Endri:idy-Younga (TM ); SOUTH AFRICA. CAPE 
PROVINCE: Bullclsrivier. SE 29 r7 Cb, .p. rg7ti, Endri:icly-Younga (TM) . 

rlenliwLle Peringuey, figs 2; 7; 8; 30-34; 74 
LECTOTYPE: U P 
T vpe lc >cality: Walvis Bay , South West Afri ca. 
Pachysoma denticolle Pcringuey, 188!l : 93; Peringuey 1900: 77 Gi llet 1911: 6. 
Neopachysoma denticolle: Ferrei ra 1953a: :37; Ferreira 1966: 6o ; Ferreira 1969: 25; Zunino 

1<)77: I!). 
Neopachysoma penrithae Zunino, 1977: 15, Syn. nov. 
1-!0L.OTYPE: LLid erit z, SE 26 15 Ca: SM (PA.RATYPE: Si.id -Nam ib: Coil. Zunino). 

Figs :lo - ll :). Tibiae ( li·om above ), ta rs i and aed cagi of species . 30- 34- P. denticollc. 30. 
l'ro1ibia male. :; 1. Protihia fe mal e. :;2. :\cdeagus latera l. 33· Aedcagus dorsal. 34· 
Accleagus lateral (/Jmrithac ). :15 - :;ll. !'- rot!rigueJi. 35· Protibia ma le. 36. Protibia 
l(·rnale. :)7. :\ cdea.e;us la teral. 3B. :\cclca.e;us do rsal. 39- 1.2. P . .Jit.: ,·inwn.l'i. 39· Protibi a 
mal<'. fO. Distal l'nd protibia fe male . . p . :\ ccka{\'us latera l. ·1·2- .\ edcagus ri01·sal. 
·1·3- l·li. !'- rntuntli!!,l'!l't. ·f3· Prn ti bia male. I+ l' rotihia li·malc. ·1-5- :\ edcagus lateral. +6 . 
. \ eclcagus do rsal. l-7-f9· /'. !!l'!llli!!, l't!li. p. l'rntihia . . J.B .. \ cdcap;us lateral. +9· 
.\ cu cagus do rsal. 'jo - :; :1· 1'- 'triall!l!l. !)O . Protibia male. 5 1. l'rotibi a !C mal e. 52. 
:\ ed ea.e;us la teral. :i 3· :\cd ea,gus dorsal. 5-f-.)6. /' . . !!."ri,•/11.1111.1'. 5+· 1'.-otibia male. 55 · 
:\ ecleag us lateral. s ti . ;\ cdeagus dorsal. 57-59· /'. srhin::_i. 57· l'rolibia male (with 
distance 'a' less in l(:mal cl. 58. :\ ccleagus la teral. :i9· :-\cclea,gccs do rsa l. 6o-l'is. 1'. 
luj!pocml''-"· Go. l'rotibia male (from Darling). o 1. Protibia lema le (from Karoovki ). 62. 
l'rotibia male (from Wallckraal = hesst!i ). 03 . .-\ eclcagus dorsa l (li·om Dal'li ng). tj4 .. 
.\cdcagus lateral ( li·om \Vall ekraal ). G5. r\ccl eag us cl01·sal ( li·om \Vallekra al ). li6-6!l. 
P. aesculnpiu.L 66. Protibia. li7. :\ecleagus latera l. till. :\ ecleagus do rsal. 6g - 7o. I' 
richiei. 69. r\ ecleagus lateral. 70. :\ eclea,gus dorsa l. 7 ' · \ l ela tibia of P. '"tundigma (from 
the outsid e). 72- B3. Proportionate lengths of metatibia. spur, ta rsa l segments and 
ta rsal cla w. 72. P. rotundigena. 73· 1'. H· P. dmt irolle. 75· !'- lmmigsmi. 76. 1'. 

.fit::_simonsi. 77· !'. gmie/Ji!lll.l'. 78. P. striatum. 79· P. srhin::_ i. Ho. 1'- il<'.l'tula;nuL ll 1. P. 
!tippoaates. ll2. P. rnlunrlipmne. 83. P. canar. 
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L ength 14,0 - I8 ,o mm ; width 8,5 -- 12,0 mm. This is th e smallest 
species a nd m os t s pecimens ha ve the o ra nge elytra o f the typical form . A 
occurs on the coas ( a nd a full ra nge of intermediates occur. E lytra a re s trongly 
without a basal ridge and with mo re or less d evelo ped sing le rows of granules 
costae. The prono tum has a rnedia n a nd a n o blique la tera l d epression on the 
These d epress io ns a re shiny ·a nd unsculptured. Genae a re m od era tely pointed 
finel y serrated on the o uts ide (fi g. 7). fn m os t o th er fea tures P. denticolle resembles 
rod rig uesi . 

The type ofP. denticol!e, whi ch Ferreira ( 1953a ) could no t trace, was 
the Peringu ey coll ect io n a t th e U nivers ity o f Pre to ria . T he s pecimen fits the 
descriptio n a nd bears th e la bel ' W a lfi sch Ba y, Nig htingale' . T his specimen 
m arked as a ty pe. The black sp ecimen fro m 'Ganab' w hich Ferreira ( 1953a) 
a nd w hi ch was m a rked 'Type' by Pering uey . is no t m e n tio ned in th e orig inal 
tio n . It is possibl e tha t the la bels of the two specimens becam e in te rcha nged . 
des ig nated the ' W a lfi sch Bay' sp ecimen as lec totype. 

W e have examined th e fem a le holo ty pe of P. pemithae (Z uni no) as well as 
m a le from th e same locali ty. Z unino ( 1977) mentioned the fo ll owing d ifl'e 
be tween P. denticolle a nd P. penritlwe: sh a pe o f medi a n clypea l tee th; elytra l scu lpture; 
colo ra tio n of e ly tra, e pi p leura a nd pse udo-e pipleura. T he fl rs t o f th ese cha racters i$ 
va ri a ble within the species a nd clypeal tee th a re susceptibl e to wear . T he elytrai 
sculp ture a nd p ro fil e a re the o nl y s ig nifi cant d ifferences be tween the two forms , witli 
the p rofil e ll a tter a nd tra nsverse ru gosity a nd g ra nul es m o re prono un ced in P. penrithae, 
Wi th onl y a Jew s pecimens of P. fien rithae known it is diffi cu lt to evalua te these 
d ifferences. O ne poss ibilit y is tha t P. fmzrilhae rr prese nts a clina l ex trem e s ince all" 
fea tures w hi c h d if1e r be tween th r m vary to som e extent li·om o ne locality to a nother.-A 
second poss ib ility is tha t a s u bs pec ies is h ut dis trib u tio na l evidence fo r this is 
in s utfi cient at p resent. Last ly, the specim ens may be h ybri ds be twee n P. rlenliroi/e a nd 
P. hewuj;seni (see a bove) . T he colo ra ti o n of the clyrra a nd cpipleura va ri es in ./) . . fmticolle 
( th e ho lo type has black cpipte u ra a nd pse ud o-e pipl e ura as in fll'nrilhae) and the ' 
geni ta li a do not d iffe r s ig ni ficantl y be tween the two lo rm s (figs :12 - 34 a nd Z unin o 1977 
fi g. 2) with va ri a tio n in P. tlmliwlle . .-.sir. ta ken into acco un t. 

P. denlicolle o nl y occurs in the dunes in th e ce n tra l Na rnib , sym pa tri c with P. 
mrlnj;uesi . Their ha bi ts s imilar but P. ta kes ma inl y ha re d ung- a nd only one 
pell et is dragged a t a t ime. O n occas io ns th is species a lso coll ec ts mi ce a nd cha m eleon 
d rop pings a nd vege tabl e ma tter (g rass b lades, .Honsonia sp. leaves e tc.). In these cases 
th e lo rage is p ic ked u p w ith th e hin d legs a nd p ressed to th e unde rs ide of the abdomen. 
This heterogenous d iet streng the ns o ur susp icio ns tha t th e P11d!v.wma species Iced on 
the lu ng i whi ch g ro w o n the to rage sto red in the m ois t sa nd. 

M ATERIAL EX AMI NED. (7 H unsexed specimens ): SOUTH W EST AFRI CA: 
N-A was ib , S E 25 I:J Bc3, 4-vii.I 9i0. De pt. Ento mo logy (U P ); N- U ri-H a uchab, SE 25 
15 Ac2 , 6.vii . 1g76 Dep t. E nto m o logy (U P ); T sondab , SE 24 15 Ba l, r1. vii . 1975, D ept. 
E nto mology (U P); T sond a b, SE 23 15 D el, 12.v ii . 1975 , Dep t. E n tomology ( U P ) ; N- E 
T sond a p Pla ins, SE 23 15 Cc2, 15 .vii.r 976, D ept. E n to m ology (U P ); W Tsonda p 
Pla ins, SE 23 14 D d2, q. vii.1 976, D ep t. Ento mo logy (U P); N-Tsond a p Pl a ins , SE 23 
15 C cl , r4 .vii. Ig76, D ep t. E nto m o logy ( U P); Nami b Expediti o n, SE 25 15 Cd2, .Jan . 
1977, H olm, K o rs ten , Scho ltz ( L' P ) ; Namib Ex pediti o n , S E 24 15 Ccl, J an . ro77, 
H o lm , Kirs ten , Schol tz (U P); N-G uinnas ib berg, SE 25 1.1 Ba3, 5 .vii . 1976, Dept. 

.. ·. 

Holm & Sclwltz : The genus Pachysoma 24 1 

(UP) ; SE-G uinasibberg, SE 25 15 Bel , 4 .vii . 1976, D ep t. E ntomo logy 
ondap Plains, SE 23 15 Cc4, 15.v ii.1 976, D ept. En to m ology (U P ); E . 

25 
15 Bbl , 1 1.vii. 19 76, D ept. En tomo logy (U P ); Sossus Ylei, SE 24 15 

9
75, Dept. Entomology (U P); E-Aw asib , S E 25 15 Bbl , 1 t. v ii . 1976, D ept . 

(UP); N a mib , Spence r Ba y , N-H ook, SE 25 15 D b, 1 1 .i. 19H, Endri:id y-
; Walvisbaai, 8 km S o f town , SE 22 14 D e, 1 9 .x i. 1974, Endri:id y- Yo unga 
S of R echenberg, 30 km N-E Li.ide ri tz, S E 26 16 Ad , ix .1 963, W. D . 

; Sandwich Harbo ur , SE 23 14 Be 28.xii.1 962, W . C ri ess (TM ); Namib 
SE 26 15 Ab4, .Ja n . 1977, H olm, Kirs ten , Scho ltz (U P); Li.ideritz, SE 26 15 
1974, D ept. Entomology ( U P); Namtib , 70 m N W of Aus, Gt. Na maq ua-

25 t6 Del, K och & van Son (T lVl ); Awas ib dunes E , L i.icle ri tz, SE 25 15 Ba , 

1
974 (SM) ; K oich a b W est, SE 26 1.5 Be, D ep t. En to m ology (U P); Sossusv lei, 

5 
Cb, 4 .vii . 1978, L. A. W essels (U P); Na m ib, K a naa n , S E 25 16 Cc, 

Endri:idy-Younga (TM); Namib, S pence r Bay W ater, SE 25 D el , 14.i. 197+· 
Younga (TM); Sesriem 137, M a lta h i:i he. SE 24 15 De, .s - 8. iv. 1972; Walflsc h , 

1893 (SA M ). 
DISCUSSION 

In T able 1 we have recorded 28 cha racters of the species w hi ch 
between species, a nd prese n ted their re lative sta tes. T his li s t co uld be ex tended to 

more cha racters (e.g. m e taste rnum , mesotibia, mesocoxae) b u t is adequa te to 
our findin gs on th e relatio nships between species. 
D ecisions on wha t the p rimitive states o l" ch a racte rs a re, were pro blemati cal. 

compa rison p roved to be o l" so m e use, b ut s ince is su p posed to be 
the Scara bae ini whi ch in turn is p rimiti w in the Scara baeidae, es tab li shi ng 
ples iom o rp hs by refe rence to more pr im itive kJr ms was imposs ib le . (;;yen 

structures w hich onl y occur in species could not be rega rd ed as <lpomor phi c. 
'Atrophy those s tr uc tures associa ted wiLh a troph y were eas ier to in te r p re t. In some 
eases we could no t class ify cha racters a t a ll :tnd Lhese wn e nut co ns ide red lor the tota ls 

the end o f the tabl e. Table 1 illust ra tes th a t: ( 1) Cew cha racters show a s ignili cant gap in ,·ar ia ti o n 
species; (2) cha racters w hi ch un ite the species o f o ne gro u p either show 

·gradation o r recur in the rem a inde r of the species g ro u ps, no ma tter how the specit:s 
'are grouped ; (3) t here a re al so no co n vincing separa tions between any g ro u p ings o l" 
species wh en to tal apo morphis m is co ns idered ; and (,+) a ltho ug h acq uired cha raCLe rs 

. and reduced cha racters co rrela te, reductions seem to ouLwe ig h acq u is itio ns in Lhc mo re 
primitive ( leas t a pomorphic) species ( P. ritchiei. P. mlw11lijmwe a nd P. ue.\ml11jJill.\·) w hile 
the oppos ite is tru e of the fur thes t L:V olved \ P. rndrignesi. 1'. mllnuli.t.:'' /111. 1'-

denticoLie a nd P. bennigsmi) . W e therefo re Jail LO see ph ylogenetically discree L gro u p ings o l· spec ies in 
Pachysoma but ra ther sugges t a num ber ol" tr ends w hi ch may b u t need not 
have a phylogeneti c bas is . T he bes t exp ressed is Lhat w hich s ta r ts in P. rodriguesi a nd P. 

, denticolle, while P. lti jJfJocmtes, fJ. scltin:::.i . P. ritchiei and !'- CII II.Cfl a ll co ns titute Le rm ina l 
'·, forms of different trends. All Lhe terminal to rm s (excep t P. schin:::.i) a rc also geog rap hi c-

ally termin a l or isola ted . 

ty]Jt"S: 

ACKNOWLEDGEMENTS 
W e tha n k the cura tors o f th e fo llowin g collectio ns {o r the loan of ma teri a l a nd 

Na ti ona l Coll ecti on of lnscc ts , Pre to ri a (NC I ); T ra nsvaa l Vluseum , Pre to ria 

\I 
, \ 

I 

·I I 

d \ . 



TABLE I . 

1'. 

Morphological characters of Degree of deve lop ment or reduction is ranked by numbers be tween o and +, with th e total range 
ofvariation within the genu s as the scale. Pmbable n ew ly-developed s tructures are indicated with an asterisk, wh ile probab le reductions 
are indicated by numbers in parentheses . T he rest of the numbers relate to characters wh ich cOLdd not be dchned a s <·ither. 1 reduction of 
pointed genae, '.2 increase in genae, :-1 relative length of thircl / lourth segment <)f rriaxilla rv palp , l· reduction or sctatio n un 
second segment of maxillarv palp , reduction o f gr oove on last segm ent o f maxil la ry palp. f) a utapomorphs: f'rontal protuberance ( P. 
rodriguesi); clvpeal horns (P . . \clt in.:i) : no ventra l spi ne ( P. t"lmcn ; . 7 g ran ulation o n d isc, :3 posterior margin fro m convex to concave, 
9 development uf lateral serration. 1 o devdopm cr1l o f depress ions n n disc, 1 1 decrease in recess lor head, 1 s triation from absent to deep, 
13 w idth between tw <> lateral r ims Ji-om bmad to narrow , rear p rofil e fiat w round. I') kngth relative 10 pronoturn Crom long to -; hort , 
d) basal ridge wr.ll-devdop<·clto red uced, 17 develop m ent a nd p roximal shift of p rojec tion <ll1 rhe inside. 18 red uction oCdenticularion un 
the insidt>. !C) reductio n ut' derr tic rdati on t)rl the p rox imal ha lf o f the OUts ide , :20 s pur ["ro m s imple to lCn kecl . :.! I devdo pm ent <Jf 'i C:XUal 
d imorph is m. increase in le ngth of iarsai claws relati ,·e to las t ta rsa l '.:!:3 rTdunion tJ t' the two cu mbs of bri st les <) 11 dw 
rmd r.rs idc t>t" rlw tibia . ·.q position •>f tarsus •>11 tibia low to hir; h. 2 .') reduction in leng th ut· h indw in!.{ r. o t:l yr ra. point s 
flat ro po intcd to hooked. '27 paranwrTs dcpn:ss t'd ·21l seta<: tJ il posteri<>r tnaru;in abse nt lO dense . 
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