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INTRODUCTION 

The Scaurini are represented in Southern Africa 
by two genera only. In the present paper a descrip- 
tion is given of one larva of each genus. 
The distribution of the genus Cwchares Pascoe 

is confined to the western coastal regions of South- 
ern Africa. Ca,rcha?-es macer Pascoe is endemic 
to the littoral plains of the Namib Desert. HmpisGiua 
sommeri Solier inhabits the Cape Province and 
Orange Free State. 

The larvae of these species have been reared in 
the insectarium of the Transvaal Museum and are 
described for the first time. 

DESCRIPTIONS 

The description is based on a larva 25 mm long, 
1.9 mm broad (pmnotum), head 1.6 mm wide. 
Cylindrical of subequal width, weakly sclerotized, 
ivory, cuticle glossy, bare, abdominal segments 
slightIy longer than broad. Mandibles with five 
strong setae on well developed soft elevation. Legs 
with long, sharply pointed claws. Ninth abdominal 
noturn elongate-pentagonal, apex prolonged into an 
upright bifid process. 

H e  a d (Text-figs. 1-5) : About twice as broad 
as long and one sixth narrower than pronoturn, 
weakly convex, sides slightly rounded; disc with 
two pointed setae at frontal margin, one seta on 
each side somewhat below antennal articulation, a 
transverse row of four distantly placed setae on 
basal third, a few small setae bordering lateral 
articulation of antenna and four to five setae along 
lateral margin ; the outer border of ventral epicran- 
ium fairly densely set with pointed setae of varying 
length, some long setae along hypostoma1 margin. 
Ocelli wanting. Clypeus strongly transverse with 
two strong discal setae and one finer, longer seta 
latero-anteriorly. Labrum transverse wifh straight 
anterior and weakly rounded lateral margin, some- 
what more than half the width of clypeus: two 
strong discal setae and eight pointed, margjnal 
setae, the two median setae somewhat distant from 
anterior margin. First two antennal segments sub- 
equal in Iength, twice as long as broad at base, 
dilated anteriorly, apical sensorium of second seg- 
ment horseshoe-shaped, apex with three small setae, 
two dorsaIly, one ventrally, third segment one 
seventh of second with one median apical sera and 
three surrounding apex. Mandibles large, strongly 
projecting beyond clypeus and labmm, upper haIf 
keeled, recessed in front of the dorsalay strongly 
developed soft, membranous elevation, which bears 
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DR. FIT7SmONS COMMEMORATIVE VOLTJME 

Cnrrllnrex wlucer Pascoe 

Fig. 1: Mandible, dorsally; 
Fig. 2:  Id., ventrally; 
Fig. 3: Epipharynx; 
Fig. 4: Maxilla and Iabium; 
Fig. 5: Antenna, latero- 

dorsalIy. 

a: apical teeth; 
c :  cardo rnaxillaris; 
g: gula; 
li: I i ~ u l a :  
Ip : 
m : 
rna : 
me: 
mp : 
S : 
se : 

srn : 
st: 
t: 
to: 

~ i l ~ u s  labialis; 
molar: 
mala; 
mentum; 
palpus mrtxillaris: 
sensoriurn; 
membranous, setose 
elemnation; 
submentum; 
stipes maxillaris; 
median teeth; 
triangular process of 
torma; 
ventral epicranium. 

four to five strong spines, the two apical teeth somewhat sclerotizd; lfgula elongate-coniform, of 
sharply pointed, the right upper one ventralIy same length as first segment of labia1 palpus; seg 
broadest; the left molar pointed, projecting, the ments elongate, of subequal length, the second one- 
right molar with three chewing plates; a few third narrower, both segments bare. Hypopharynx 
short, fine setae ventrally next to articulation. tricuspidate, 
Ephipharynx bare apart from microfilaments 
accompanying the median sensory area, which shows 
six sensory cups, four grouped in a square on upper 
half, two underneath anterior margin, medianly 
two spines, the basal scIemtizcd band (torrna) 
medianIy with two triangular processes, the left 
one usually somewhat larger, underneath two  
vertical rows of  four sensory cups each: outer 
margin set on each side with three stout, flattened 
setae and two small setae medianly. Stipes of 
maxilla rather stout, surface medianly with some 
long, pointed setac, mala slender, bare with marginaI 
spines only; first and third segment of maxiIlary 
palpus of subequal Iength, the first stout, the third 
conical and one third narrower, second segment one 
and a half times long~r  than third, apically with 

T h o r a X : Pronoturn large, more than twice as 
long as head, about oneswenth wider than long, 
mesonotum one third, metanotum about one tenth 
shorter than pronotum; mesonotum with a sinuate, 
sclerotized ridge anteriorly; all nota bare apart 
from two widely spaced setae at basal margin, one 
seta in each basaI corner. Epipleural margins with 
a few short setae; pre- and eusternum of prosternum 
bare, a few mirrosetae on pre-eusternum, lower 
half of  poatcoxal area with fine, pointed setae, their 
length increases basally: postcoxal areas and post- 
sternella of meso- and meta-sternum with medium- 
long setae, eusterna with a few singIe setae. Meso- 
thoracic spiracle large, transverse-ovate, about as 
long as middle claw, rnetatharacic spiracIe obsolete. 

one ventral seta an; one at outer &rgin. sub- L e g s  (Text-figs. 6, 7): Front legs large, mid 
mentum with numerous long, pointed setae, mentum and hind Iegs half their size and their segments 
barrel-shaped with fewer and somewhat shorter much more elongated. Front coxa stout with one 
setae than on submentum, prementum subsquare strong, pointed seta at  inner, anterior corner, one 
about one half the length of mentum with one sscta similar seta more basally, between them a few 
underneath palpal articulation and one more basal- smaIler, finer ones, the outer margin bordered by 
ly, often depressed medianIy and lateral surface strong, pointed setae; trochanter somewhat longer 
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SCIENT. PAP. NAMIB DESERT RES. STN, NO. 55 141 

than coxa with two strong setae a t  the base of a 
stronger sclerotized round projection in front of 
articulation, disc with one pointed median seta and 
one near outer margin; femur stout with somewhat 
wavy, sclerotized inner contour, along which five 
strong setae are inserted, a smaller one in front of 
them, one pointed seta at some distance from base 
and outer margin, a second one somewhat more 
anteriorly, next to outer margin; tibiotarsus 
elongate, as Iong as femur at  outer margin, four 
strong, pointed, medium-sized setae at anterior 
two-thirds of  inner margin, originating from pro- 
jecting, sclerotized bases, ventral disc with one 
fine, Iong seta underneath base of claw, a second 
seta one third from base, IateraI outer surface with 
two fine setae only; claw long, strongly pointed, 
aver three times as long as broad at  base, un- 
sclerotized base well developed with one strong 
seta at inner and one at outer margin with an 
indication of a more strongly sclerotized joint 
basally. Mid and hind legs much more slender and 
delicate than front legs, hind legs somewhat smaller, 
all segments elongated and set with relatively large, 
strong spines, the setae on ventral disc of same size 
as along margins, claws long and narrow. 

A b d o m e n Text-f igs. 8-11) : First, second 
and eighth notum subsquare, the remainder sorne- 
what longer than broad. The same arrangement of 
very fine and inconspicuous setae on these nota 

four setae in a posterjor row, two median setae 
much shorter, space between posterior setae and 
base with some microsetae. Abdominal spiracles 
small, round. Ninth abdominal notum somewhat 
shorter than the preceding one, pentagonal, rounded 
sides tapering towards two small, pointed lateral 
projections and thence going in a slightly concave 
contour towards a reflected bifid apical process; 
in front of the lateral processes one small, dark 
spine, two similar spines at medium level under- 
neath apical process1); sides not quite one and a 
half times longer than apical width (measured 
across lateral processes) ; apical process about one 
ninth of the total length ; the basal third of notum 
strongly convex, remaining disc hollowed, somewhat 
below base of excavation a transverse row of four 
distantly placed setac, one marginal seta in front of  
each angular pmcess; caudaI surface with two setae 
at each basal corner of apical process and one seta 
underneath each IateraI process, caudal declivity 
with three transverse rows of widely spaced long 
setae, some shorter setae, more densely set, along 
sterna1 border, extending up to eighth segment, 
basal IateraI surface bare. Ninth abdominal sternum 
considerabIy shorter than notum, pygopodia very 
small, straight, tubiform, on their lateral surface 
two to thmc small, stronger setae, above these and 
caudally some finer setae; basal lateral surface of 
sternum with an aggregation of small pointed 

as on the thoracic ones, but lateral setae misdng. 
Anterior margin of first sternum with short, fine 
setae, four fine setae in a basal row, the followjng 

1) In one just moulted specimen of 25 mm length the 
six sterna with one fine seta in each corner, eighth apical inner half of the process is set with numerous 
sternum with four setae in an  anterior row and small setae. 

Fig. 6: Fmnt leg; 
Fig .  7: Middle leg. 

c: coxa; 
cl: claw; 
f :  femur; 
m: ~ U S C ~ F  attachment; 
sc: scIerotized joint; 
ti: tibiotarsus: 
tr: trochanter. 
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142 DR. FITZSLNONS COMMEMORATIW VOLUME 

spines, next to pygopodia a vertical stripe of similar 
setae. Anus surrounded by small lobes and covered 
by a triangular flap. These anal structures and the 
anus itself often stmngPy projecting in lateral view. 

T h e  e g g  a n d  s e c o n d  s t a g e  l a r v a  
(Text-fig. 10): Egg elongate-oval about 1.7 mm 
long and half as wide, ivory. A first-stage larva was 
not obtained. The second stage i s  4.7 mm long, Read 
0.5 mm broad, ivory, very delicate, only tips of 
mandjbIes and claws sclerotized. Setae on head and 
body same as in oIder stages, but as usual re- 
latively much longer. Inner margin of tibiotarsus 
with two strong, pointed setae only. The angular 
pointed processes on ninth abdominal notum of 
older larvae not developed yct, the setae situated 
later in front of them, longer than in more mature 
larvae, but scarcely sclerotized, the apical process 
i s  not as long and pointed as in later stages, the 
apicaI setae are as long as the process itself; as 
they are insefled just below i ts apex, they overtop 
the same considerably. In the third stage Iarva 
these setae are still large and prominent, but now 
more strongly scIerotized; the angular small pro- 
cesses are not developed yet.. 

M a t e r i a l  : 13 larvae: Largest larva 25 mm 
long, 2.1 mm broad (pronoturn), head 1.8 mm wide. 

Cnrclrares macer Pascae 

Fig. 8: Part of eighth and the 
ninth abdominal notum; 

Fig. 9: Part of eighth and the 
ninth abdominal seg- 
ment, lateral view; 

Fig. 10: Second stage larva: 
ninth abdominal seg- 
ment: 

Fig. 11: Ninth segment, cau- 
dal VIEW. 

al: anal lobes; 
f :  flap; 
p: pygopodium. 

Parents from Swakopmund, South West Africa. X. 
and XI. 1961, C. Koch. 12 larvae: Largest larva 
same measurements as above. Parents from Wahis 
Bay, South West Africa. IX. 1962, C. Koch. 

Herpiadm sommeri Solier (Text-figs. 12, 13). 

With regard to general features this species is 
very close to Carchares mucer, but setose areas are 
furnished with less and mostly shorter setae. The 
main difference is evident in thc formation of the 
ninth abdominal notum which is more primitive, 
bluntIy triangular with four strong, short apicaI 
spines and four djscal fine, pointed setae in  a 
transverse row, the two lateraI setae somewhat 
more basally; disc convex, somewhat sloping 
towards apex, not excavated, caudal surface with 
fewer setae than in C. mrrcer. The same applies 
to  the ninth sternum and the pygopodia. 

Distribution of setae on body, head, clypeus and 
labrum the same as in C, rnacw. Along hyposrornal 
margin, on ventral surface of menturn and stipes 
maxillaris four to six sctae only. Distribution of 
setae on front legs identical to C. macer, but setae 
on inner margin of tibiotarsus shorter, those on 
trochanter and femur small and blunt; setae on 
mid and hind legs shorter, inner margin of femur 
with two strong and two finer setae only. 
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SCIENT. PAP. NAMIB DESERT RES. STN, NO. 53 143 

M a t e r i a l : 14 Iarvae, 1 pupa. Largest larva 
20 mm long, 2 mm broad, head 1.6 mm wide. 
Parents from Allanridge, 9 miles NW of Odendaals- 
rus, Orange Free State. Found in mole heap. 11. 
1962. 0. P. M. Prozesky. 

The two described larvae, Cu.rcJtares m c w  from 
the coastal plains of the Narnib Desert and H q d -  
cius sommeri occurring in the Cape Province and 
Orange Free State, exhibit a strong similarity in 
genera1 appearance, mouthparts and feet. The ninth 
abdominal noturn of X. sommmi appears more 
primitive in its simple, rounded outline without 
excavation or apical process, its caudal surface is 
more strongly developed than in C. macer, as a 
result the sternum is greatly reduced. The well 
separated four apical spines are homologous to the 
four small spines In front of the angular and apical 
processes of C. naacer. The fact that the desert 
form shows a modification of the basic tribal design 
in the structure of the ninth abdominal notum has 
been found formerly and this phenomenon wiZI be 
discussed later. 

To my knowledge the only description available 
of a Palaearctic Scaurin larva is that of Scauru~ 
atratus F. by Schioedte, if one disregards Mulsant's 
description of Scnu~us  tristis Olivier, which Perris 
already mentions as very doubtful. Schioedte's det- 
ailed description and seemingly accurate drawings 
show a larva which has nothing in common with 
the South African species. Features of this larva 
which are especially puzzling are the formation of 
the front leg with a strongly reduced setose tibio- 
tarsus, a large claw which is one and a half times 
longer than the tibiotarsus and numerous conical 
spines on inner margin of femur and trochanter, as 
well as the completely spinose ninth abdominal 
natum terminating into two spiny processes. Com- 
bined with the characteristics of the ninth abdominal 
sternum, the pygopodia and the head, this larva 
shows all features of an Asidin larva and most 
probably is not a Scaurin larva at all. 

The two Sauthern African species show rela- 
tionship to the North American larva of Cerenopus 
co?~color L. (Marcuzzi and Rampauo, 1960)' a 
further strenghtening of the assumption of Reitter 
(1914) and Koch (1958) from the evidence of adult 
features, that the American Scaurini belong to a 

Ninth abdominal notum: - -  1 --V 
Fig. 12: Her])i.pciprs sommeri Solier 

IScaurini), Southern Africa. 
Fig. 13: Id., lateral view. 1 
Fig. 14: 

Fig. 15: 

Fig. 16: 

Fig. 17: 

Fig. 18: 

Crypt icus  quisq?~iiitm L. ( C m -  
ticini), Palaearctic (after Ern- 
den 1947). \ 
Q~radrideres fenriweits r l e snc)  
(Platynotini), East Africa. 
Cr!lpticzts qfristlrt8lirrs L. (Cryp- 
t i c ~ n i ) ,  Pala~arctic (after Kor- 
schcfskv. 19431. -21 A 
Pedinwt femornFi8 L. (Pedinini), 
Palaearctic (after Keleinikava, 

Go?tocepJ~nlzc?n sp. topatrini) 
South Africa. 
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144 DR. FITZSIMONS COMMEMORATIVE VOLUME 

separate tribe. Likewise there is no affinity to the 
Pimeliini larvae. The latter tribe, together with the 
Scaurini, Blaptini and Platyscelini formed Reitter's 
11917) subfamily Blaptinae. 

During the past fifty years efforts have been 
made, to give a broader base to the ~Iasslfication 
of insects in order to arrange the enormous variety 
of individual forms jnto a system which would, in 
the ideal case, be a representation of the phyIo- 
genetic affinities existing between lower and higher 
categories of the respective orders. Since Linnee 
the principle applied in systematics had been almost 
entirely founded on the comparative anatomy and 
morphology of the adults. This classical approach 
yielded remarkable results, but, in some jnstances. 
it was felt that the groupfng of units according to 
their strucruraI similarities onIy would not reflect 
their natural relationship. Therefore in more recent 
times coleopterologists t r i d  to incorporate choro- 
logy, ecology, ethology and not at last post-embryo- 
logy as the main auxiliary methods. From several 
sides the urgency of the consideration of larval sy- 
stematics was proclaimed. In 1919 Verhoeff draws 
attention to the importance of larval studies for 
the detection of phylogenetic trends in the Sta- 
phylinidae. Boeving and Craighead (1931) compiled 
a synopsis of the prjncipal larva1 forms of Coleop- 
tera and scientists like Emden (1929, 1941), 
Korschefsky 119431, Skopjn (1958, 1960, 1962. 
1964) and Keleinjkova (1961, 1964) contributed 
greatly to our knowledge of tenebrionid larvae and 
the two latter tried to present a phylogenetic 
system of the larvae of the Tenebrionidae, based 
essentially on palaearctic material. This system was 
in neither case completeIy congruent with the 
adult taxonomy. Watt (5967) has recently given 
a critical review of both attempts, which must be 
considered as very valuable contributions. That 
modifications will be necessary for a wider applica- 
tion of these systems is self-evident, if one con- 
siders the divemity of forms and the complexity 
of Tcnebrionid systematics and our limited know- 
ledge of the larval forms, especially of the Southern 
African ones. which is still very scanty and holds 
an abundance of surprising evidence for modifica- 
tions undergone, not only by adults but by larvae 
as well in one of the main centres of tenebrionid 
development. These new discoveries very often will 
not fit  into the concepts of PaIaearctic larval 
systematics as is already evident in many cases. 
I n  the larval systematics of Tenebrionidae the 
structure of the ninth abdominal segment plays a 
decisive role and Kelelnikova (1964) founded her 
system of six different larval types practically 
entirely on this feature, but it can not be applied 
indiscriminately to  the tenebrionid larvae of South- 
ern Africa as we encounter strong modifications 
of the ninth abdominal tergum in some tribes. Tt 
is an interesting fact, that up to now those species 
which show a caudal segment with features strangIy 

deviating from the norm in the respective tribe, 
are almost exclusiveIy desertic, uItra-psammophilous 
species. Ca~chures macer, deserticolous occurring 
strictly in litoral sands, exhibits a transformation of 
the ninth abdominal notum, the structural features of 
which can still be traced as homologues of the more 
primitive form found in H ~ i s c i ~ i a  xomrneri. As 
we have in IS. gmnulosa a species which occurs on 
wind-blown sand and on the foot of marginal dunes, 
it would be interesting to obtain the Iarva of this 
species. In one ultra-psammophilous species of each. 
the Adesmiini (Onymacris Eaevice;as Gebien) and the 
ZophosinS (Cardioab faimairei  Pkinguey)  a con- 
vergent development of the ninth notum has taken 
pIace. In these species the notum is extremely 
prolonged, but still retains the basic features of the 
tribe, the pygopodia are reduced and the disc i s  
covered with a dense setose "fur". Another charac 
teristic, apparently connected with the ecology of 
desertic, psammophilous species, is the tendency 
to transform pointed setae to knob-like spherical 
ones as on the ninth noturn, femur and trochanter 
of Onymacrix bkolor ssp. mar.~halU Koch and 0. 
brincki Koch. Furthermore spherical setae with 
pointed apices are encountered on the ninth abdo- 
minal notum of all h o w n  Lepidochom species. h 
addition the notum is semiglobular and the pygopo- 
dja are nearly obsolete, while nine other genera of 
Eurychorini in our collection have a triangular, 
apically reflected notum with pointed setac. Ac- 
cording to Keleinikovak larval arrangement one 
would be tempted to put the Lgidochora species to 
the erodioid typz, the remaining Eurychorini into 
the opatroid group, thus transferring most of the 
Eurychorini from the Tentyriinae to the tenebrionid 
Tenebrioninae. This serves only te  show that other 
criteria have to be found, if we want to incorporate 
Southern African tribes into a natural system. A 
similar development as in the Eurychorini we find 
in the Stizopina (Opatrini) larvae. Again the ultra- 
desertic species Psammogater mutani Koch and 
Feriloma alfkmi Gebien exhibit a completely 
modified ninth noturn, again both are semi-globular, 
in Perilornu in addition with a centro-apical cavity, 
in Psanlmogaster with spherical setae, similar to 
those found in Lepidochora and jn the O n y m n c ~ a  
bicolor nmrshalli group. The remaining species of 
this subtribc have "opatroid" nota, which in this 
case reveals a true relationship. It is doubtful i f  
somebody working on the Eurychorin and Stizopin 
larvae without knowledge of  their aduIt relation- 
ship would place those modified forms in their 
respective tribes, as sometimes other features, 
mouthparts and Iegs as well do not clearIy indicate 
their affinity with the "normal" forms. 

I t  is interesting to notice that, as far as our 
limited knowledge goes, the larvae of Namib Desert 
species only show these radicaI transformations, 
but not the species from the Kalahari Desert. As 
the Namib Desert originated in and remained 
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Fig. 19: Larvae I fmm left to right) of: H e ~ : l i s r i / ~ s  .wn1i?lerl Solier (Scaurini). 
d i e  e?ninerta 4 Lesne) Platynotini b. 
Ba~ltodem rrs l$lcid?cs Koch IPlalynotini b. 
Cnrrlfr~res m c e r  Pascoe (Scaurini). 
Hete~o?wectro~)r~~ $p. IOncotjni l .  

undisturbed since Cretaceous times. while the 
Kalahari Desert was formed much later during the 
Mioccnc-Pliocene period, one may be tempted to 
ask if only those species which ventured early 
enough into the Namib dunes had time to develop 
special adaptations. The fact, that more decisive 
modifications occur in the caudal segment of  
desertic, dune-living Eurychorini and Stizopina than 
in the Adesmiini and Zophosini seems easy to 
explain, as the flat, sleek shape of the latter tribes 
appears to need little or no change for effective 
Iocomotion in loose sand, whereas the upcurved 
last segment of the Eurychorin and Stizopin larvae 
should offer a considerable resistance. Mutations 
with a more rounded hind body and reduced pygo- 
podia wjll certainly derive advantage over the 
original form. 

While checking the Scaurin larvae on their poss- 
ible relationship with other tribes I met with a 
different problem. The more prjrnitlve Iarva of 
Herpixius sommeri recalls the characteristics of 
larvae of other tribes to an astonishing extent 
(Fig. 19). Figures 14-17 demonstrate three examples 
of the ninth abdominal notum of C ~ y p t i c u s  guisqui- 

Iius L., Pedinux fmoralis L. and Quadrideres 
femineus (Lesne) (other related species could still 
be added) to be compared with that of H. 
somme?$. As can be readily seen the nota are almost 
identical in the main features, shape and chaetotaxy, 
but not only the ninth notum shows such near 
congruity, mouthparts as well as feet are of the 
same, similar pattern in all species, yet they belong 
to four different tribes, three different subfamilies 
according to Reitter (1917) ; spread from the 
TropicaI African to the Southern African Region. 
They show more affinity to each other than each 
of them shows to members of  its own genus. One 
distinct characteristic which separates Hmpiscizas 
from the three other species Is the absence of ocelli, 
which is not a positive character, otherwise a11 
species seem to follow the same pattcm. In  other 
words the morphology of the larvae does not 
correspond with that of  the adults, for the latter 
can be readily distinguished generically. 

The tribes concerned all belong to the tenebrionid 
Tcnebrioninae (Koch, 1955 1, which are not as 
sharply separated and specialised as the Tentyrjid 
tribes and would fall under Skopin's Blagimorpha 
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or Keleinikova's "opatroid" Iarvae. I shouId like South African Pedinini and PlatysceIini, of the 
to point out, that there is a definite difference Litoborini (Ant~ine) ,  in which Pedinini, Opatrini 
between the structure of the ninth abdominal notum and HeIopinini (sensu Gebien) are incorporated and 
of the Opatrini-Blaptini group and that of the of the Loensini (Koch), formerly part of the Pedi- 
Scaurini. Platyscelini ?). Platynotina of Platynotini, nini. 
Pedinini, ~haieri ini  and ~ r ~ p t i c i n i ,  which was not 
distinguished by former authors. h the larvae of 
the Opatrini and BIaptini the ninth abdominal 
notum is wider than long, subcordiform, the strong 
apical reflection originates from the mjdd1e of 
dorsum, the caudal declivity is strongly convex and 
steep until it meets the sternum, thence it recedes 
abruptly angularly towards base. Seen from the 
side its appearance is extremely compact with a 
strong latero-discal convexity. The armature consists 
mostly of numerous short spines along apicaI margin, 
which may extend further unto disc (Fig. 18). In 
sharp contrast to these features the ninth abdominal 
noturn of the above mentioned tribes is of oval 
shape, longer than wide; there may be a shallow 
concavity on disc, but the apical portion of notum 
is never reflected as a whole, but rather slanting 
towards apex (in C, macer a small apical process 
only is bent backwards). In lateral view the caudal 
contour i s  weakly convex and curves gradually 
towards base. Them is not the cubical compactness 
of the Opatrjn-Blaptin notum, but an elongated, 
dorsally somewhat flattened, shape instead with a 
weak latero-discal convexity. There are only four 
to (seIdom) twelve apical spines and in most cases 
only single discaI setae, spines nwer go beyond the 
apical margin. ProbabIy the two groups present 
sister groups. If we turn back now to the problem 
of the discussed larvae and their relationship to 
each other, we find that recently in the adult 
systematics any affinity between Oriental-Southern 
African and Palaearctic tribes of the Opatrinae are 
rejected. Koch (1956) undertook the difficult task 
of a preliminary revision of the African Opatrinae. 
He conceived a completely new grouping and 
stated "The supposed connections between the 
Opatrinae of the Palaearctic Region and those of 
the Tropical and Southern African Regions are 
clearly refuted." The greater part of the Pedinini 
Gebien was included in the Platynotini. 'Worn 
this change it follows that the supposed Pedinini 
from South of Sahara do not belong to a North- 
West African - Mediterranean - Palaearctic - Asiatic 
group, but represent an independent Tropical- and 
Sou them -African, Madagascar, American and In- 
dian tribe." And yet some Iarvae of just this 
Palaearctic tribe, as well as those from Palaearctic 
Crypticini, Phaleriini, PIatyscelini are morphoIo- 
gicaIEy extremely close to East- and Southern African 
PIatynotini (Platynotina) and Southern African 
Scaurini." ) We admit that the possibilities for 
comparisons of this kind are quite inadequate at 
this time owing to the lack of larval material. With 
this respect it wouId be interesting to obtain larvae 
from the Oncotini (Koch) .l), which comprise former 

Nevertheless the astonishing fact af morphological 
conformity of larvae of different tribes and remote 
distribution remains, and the question arising is: 
How is it possible that from larvae of extreme 
similarity structurally completely differentiated 
adults emerge? Is the uniformity of larval character- 
istics an indication of dose affinity or only of a 
parallel development? In other words is this appa- 
rentIy primitive ninth notum a feature of a 
common ancestor, which is retained in a number 
of species of different tribes, whose adult stages 
have long ago developed along different lines or is 
it a case of homoioIogy, where in species of related 
groups similar characters are developed indepen- 
dently without descent from a common predecessor 
or i s  it a convergent development on parallel lines 
caused in adaption to similar external factors? 

We can concIude from the criterion of the fre- 
quency of the occurrence of characteristics (Rrite- 
rium der Haufigkeit des Vorkommens der Merkmale, 
Hennig, 19501, that features which are primitive 
C"p1esiomorph") and common to a large range of  
specics indicate a more distant relationship than 
those, which are common to a smaller number only. 
And in our case this criterion certainly stands, the 
widespread occurrence of morphologically similar 
larvae does not constitute an evidence of closer 
relationship between any of the tribes. We have to 
conclude that the similarities observed rest on 
symplesiomorphy and the groups discussed are 
paraphyletic not monophyletic. As Iarvae and 
adults represent two completeIy different systems 
which can adapt themselves each in its awn way 
to environmental factors which may vary tremen- 
dously, the rate and the quality of the transforma- 
tions of the two stages may diverge considerably. It 

L )  According to Emdenk key (1947). I have no possibi1- 
itg to compare Kolobova's description of P?oty+xelis 
g<cge.s Fjsch. 

7 )  I should like to mention a peculiar convergence in 
the Scaurini and Akidini. Koch (1958) compared the 
aedaegus of AkSs oprrcn von Heyden with that of 
certain Scaurini, as the Akidini "superlicially recall 
the Scaurini by a similar shape of head", though 
belonging to different sub-families. Amazingly enough 
t h e  n i n t h  abdominal noturn of the larva of Cn~cJtflres 
mtrcer resembles the structure of the notum of  
.~orrmll~rol~zls r l ~ p l a s m r s  Zoubk. {Slcopin, 1960), whicl? 
is  likenise pentagonal with two lateral and two 
apicaF spinose processes and a discal depression, 
otherwise there i s  no likencss between the larvae. 

S )  Just before tNs  paper went to press we obtained 
larvae of an Oncotin species, the characters of which 
conform with those of the above-mentioned tribes 
in all discussed respects. (Cf. Fig. 19) 
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is feasible, that in soil-living larvae, like mast of the 
apterous Tenebrionidae, the ecological conditions 
for the early stages remain rektively constant even 
if a dispersal over wide geographical areas takes 
place accompanied eventually by a multiplication 
of the species. The adult stage is forced to undergo 
more or less radical changes to adjust t o  varying 
ecological conditions. But only where the larvae too 
meet with extreme conditions like for example 
those in the Namib Desert, the conservative pattern 
is broken and the species is compelled to adjust its 
early stages as well. Though we are here mainly 
concerned with the morphologica1 evidence, physio- 
IogicaI and ethologica1 adaptations will play their 
role in a very complex reaction. Though the discussed 
larvae are phenotypically very dose their genetic 
make-up responsible for the realisation of the 
adult characters must differ considerably. I f  Droso- 
phila species are only to be distinguished by their 
chromosomes or if it is jmpossible to forecast which 
adnIt species will emerge from a certain Chironornid 
larva or pupa, we encounter a similar problem. 

Shall we be abIe to satisfy the high hopes enter- 
tained by coleopteroEogists the world over for a 
phylogenetic hierarchical system supplied by the 
study of larval and pupal affinities? Would such 
a system solve all problems encountered in the 
attempt to build up a natural. classification reflect- 
ing the results of a complex evolution? This hope 
takes for granted that the evolutionary stage of  a 
species will be evident morphologically in adult 
and postembryonic stages to the same degree and 
will manifest itself accordingly. 

The assumption is further, that we should be 
able to evaluate morphological characters corres- 
pondingly as evidentIy some features will indicate 
affinities more clearly than others. But where is 
the objective standard to be applied? In  the ideal 
case the scientist should be able to alter his con- 
ception of the decisive characters of either larva or 
adult or both until a complete agreement is reached. 
The difficulty lies in the fact that evolution is based 
on genetic constellations which may not manifest 
themselves in morphological characters, the pheno- 
type may obscure the genotype. 

There will be and are many cases, perhaps 
even the majority, where a congruity between 
postembryonic and adult systematics can be obtain- 
ed. On the other hand we wlll struggle with the 
"missing links", the many species which are lost 
on the evolutionary path and with those cases 
where the development diverged and one of the two 
stages led the way and manifested itself in a new 
form, while the other retained its original identity. 
In this case we have to apply criteria other than 
comparative morphology and anatomy, As the 
comparison of chmrnosome structures or biochem- 
ical and serological methods cannot practically be 
applied on a large scale, ecology, ethology and 

above all chorology, the distribution of species and 
higher groups, are the most reliable sources for 
phylogenetic investigations. Larval and adult 
systematics have to be cross-checked and balanced 
against each other, in order to maintain the entity 
of the species. We have to  consider incongruity in 
larva-adult relationship with simiIar criteria as 
sexual or seasonal dimorphism, We have to agree 
with the statement of Hennig (1965, 1966), that 
monophyletic groups may be recognized only in 
the larval or pupal stages and others only in the 
imaginal stage. 

The eventual unification of adult and larval 
systematics should be our aim, though it may be 
unavoidable and even desirable in the process of 
clarification to emphasize differences where they 
occur. We should however be aware of the fact that 
in certain cases the morphological evidence may 
not be sufficient and be even misleading, if not 
interpreted in the right way. 

SUMMARY 

Two larvae of the South African Scaurini (Tene- 
bxionidae) Carchares w m  Pasme and Herpis- 
&.us sommeri Solier are described. Though the 
ninth abdominal notum of the desert species, C. 
macer, shows a remarkable transformation, the twa 
larvae are closely related. 

No afpnity was found with the North American 
larva of Cerertopus concolor L. This assists the 
assumption that the American Scaurini form 
another tribe. 

The description and drawings by Schioedte of 
Scaurzcs atratus F. are regarded as being of an 
Asidin larva. 

A short review of the attempts of coIeoptero1- 
agists to assist phylogenetic systematics through the 
study of larvae and the compilation of larval 
systems is given. 

Reference is made to some difficuIties in the 
application of the larval systems of Skopin and 
Keleinikova to the Southern African Tenebrionidae, 
because of marked transformations, particularIy 
In desert species, which are especially pronounced 
in the structure of the ninth abdominal notum. 

Examples of special desert adaptations are given, 
one of which is also evident in the described larva 
of Carclzares macer" It is pointed out that Namib 
Desert species only show these modifications and 
not the KaIahari Desert species. This fact can 
probabIy be attributed to the longer adaptation 
period available in the Namib Desert. 

Inferences drawn from the fact that the "prim- 
itive" ninth abdominal notum of Herpbcius sommeri 
recalIs almost in every detail the Iast segment of 
representatives of different PaIaearctic tribes as 
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we11 as of one member of the East African and of Hennig, W. (1948). Die I~n)enfo?me?l  der  Diptmeit. 
some South African PIatynotina are discussed and Introduction: l-23.Akademie Verlag, Berlin. 

the consequences of the incongruity of larval and Hennig, W. 11950). Grjcndxiige einer Theoris der phvto- 
adult systematics are referred to. It is assumed that ge*teti.qclren Systenmtik. 370 pp. Deutscher Zentral- 

\-erIag. Berlin. h some cases the deveIoprnent of  post-embryonic 
and adult characteristics of a species does not take Hennig, W. 11953). Kritische Bemerkungen Turn phylo- 

genetischen System der Insekten. Beitr. Ent.. 
place simultaneously. A possible explanation for (Sonderhcftj 3:  1-61. 
this phenomenon is tentatively given. Furthermore 
the genetic factors of evolution are referred to 
pointing out that a phenotypical appearance may 
obscure the genotype. In some cases it may be 
possible to trace a close phylogeneric relationship 
by means of the characters of a single stage only. 

Stress is laid on the cross-checking of post-embryo- 
nic and adult systematics and their eventual uni- 
fication. The limitations of a merely morphological 
approach have to be avoided and should, where 
necessary, be supplemented by ecology, ethology 
and, most important, biogeography in the attempt 
to construct a sound phylogenetlc system which 
reflects the contemporary state of evolution in the 
Tenebrionidae. 
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