
f. 1 / __ ; 
. . . . . . . .. .. d . -- -. . -·-

. :it· · . -.--::-:· 

;/ ' J J .. . . 
\( !&iis\ )} 

,: ·f·:Y 
... :. _; ,; ;· . . . 

• Cimbeb as1a 
STAATSMUSEUM- WlNDHOEK - STAT E MUSEUM - WINDHOt::K STAATSMUSLUM 
Ser. A - Vol. 5 - No. 9 18 May 1982 

DISPERSION AND TRANSLOCATION OF DUNE 
SPECIALIST TENEBRIONIDS IN THE NAMIH AKLA 

S. EN DRODY- YOUNGA 
Trwzsmat Museum, Prewria 

(With 10 ligurcs) 

( tlfunuscripl receit't0 l .J D ece111ba I f)I:J I ) 

ABSTRACT 

A rich dune-specialised tenebrionid fa un a was ·discovered on two isolated dunes of the southern 
Namib a rea. All six species recorded are known from a southern duneland. and three of them also 
from the central Namib. The southern origin of thi s fauna is expl ained by the north ward shifting of the 
dunes . The genera l pattern of northw ard expansion of dune speciali st biota is shown by the fact tha t 
a ll so uth ern ge nera reach at least the K un ene in the north; there are genera. however. which start 
their north ward di spe rsion · in th e central or northern Namib and are not represented in the so uth . The 
enig matic di stribution pattern of th ese biota cou ld be solved. as well as the areas of origin of ge nera 
clarilled . The biogeographic evidence also provides evidence for palaeoclimatology and scd im cntol o-
gy in the Namib area . 
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I. INTRODWCTION AND OBSERVATIONS 

• A number of tenebrionid spec ies became hi ghly 
sed to ultra-psammophilous condition s. (t erm intr('du ccd 
by Koch ( 196 I: I 0) for th e biornc of the 'q.'.c ta t ion less 
dunes), and can onl y be found on the lunsc S<1 JHI l)r 
barren dunes. some of th em as sociated '' ith tile sca t 
tered vegetation. Most o l· th ese species ha'c de\ck1pcd 
such structur al adaptation characters and habits ,,·hich 
prr.vent them from entering any u r a dille rent 
sub strate such as consolidated sa nd. s;1 nd l)r 
gra' el llats. etc. U nfa ,·ourable su bst r<1 te C(1f1tl it i (1Jl s 
wou ld prohibit them following th eir typical be h<l\ i(1U 
ral pattern of m oiding exposure and prcd<ltiun bY 
diving in loose sc:md. Similarly th e lin e bri stl es <llld 
hype rtrophic claws promoting their mo,e ment L1 n ltH1 se 
sa nd wou ld break o n a coarse substrate. res ultin g in 
an obvious disadvantage a t re -ent ering their opti mal 
habitat. Th eir reproduction would also be se ,crely 
hampered o n a hard substratc fro m th e o ,·ipositi on 
to the emergence of the new adu lt ge nerati on. It is 
likel y that any indi vidual of these species would perish 
if accidentally carried onto such an alien substrate and 
would ha ve an even small er chance to give ri se to a new 
generation. 

As a matter of fact there is not a s in gle record of 
an indi vid ual of the hyperpsa mmophil o us species being 
found alive o utside of their natural habitat or sa nd dune s. 

The inten sive entomological studi es in the Nam ih <liT<l 
initiated by Or Koch in the ear ly ·s us resulted in ;1 

wea lth of information on th ese biota. Hi s tabul<1t cd 
fauna li st ( 1 962) could since hardl y be suppl ement ed . 
thu s the di stributi on pattern of these species ''as alnwst 
as well known at the tim e as it is toda y. 

The combination of habitat consen·e1ti sm and the reco.!! 
ni sed distribution pattern or gc nerC1 and speci es posed 
problems and intrigued researchers e\cr since. The 
scientific dilemma presented appears C1rOL IIH.I t\\l1 r(1 c;li 
points. 
a. Probl ems or speci ation or congeneric speci es '' h ich 

might occ ur at present on th e ve ry se1 me dun es 
( L epidochora , Vernm ·ella and Onynwcris spec ies). 

b. The problem of di spersion of spec ies \·vhich nm' oc · 
cur in widely sepe1rated dune -fi eld s. 

The fir st problem e1pproached by data collecting 
to probe th e consequent mi cro he1bit<1t se lec tiL1n of co 11 
ge neric spec ies on various level s and aspect or dunes. 
Indeed a definite microhabite1t preference could be 
found particularly in Lepidochoro spec ie s. Though tl1 
my knowledge a firm statement was not publi shed tt1 

thi s e!Tec t. it cla imed tll:tt such <I st.ratili cc1ti<111 
of mi r.:ro lwbit ats mi ght ha\C pro\ id cd suiTic ic11t 
ist1latit.1Jl rc1r succ ess rul speciat ion s. 

Th e set:l1nd pr (l hl em. th e ucc uJTc nce o l· cn nspec ili c 
(in o th er c 1ses populat io ns on '' id el\ 
sc p<lr<lt ed duJl C syst,: ms. ''as C\:plain cd by .. " U1l l1111 (1 n 
ami et1nt inlllllf S. <lll c ient s\ stem ol dun es . '' hi ch lat er 
beca me di sc t1nt inuc1u s . . ... ( K<1ch. l l}(1 1 :J O). 

Lat er (1l1se r' a ti t111 s ;111d studi es IH1 \\l'\ n th <l t 
neither tll . th e o ;pl <lllati uns is sati·-Jal'tt lr\. s ,)ec illti (l fl. 
support ed b\ \Crti ca l str :llili cat iun c111 <1 t)1111e . lllLJ st he 
rej ec ted li S <I pu ss ibilit \. Conspecili c popul<lt ion'i . in 
!whiting hi gher \e rtical positi (1 fl S on dun es . ;11T more 

isc1lat ed fro111 eac h ot her on diiTerent dun es . 
than diiTerent spec ies on the sa me dun e. It ,,·as also 
obsen-cd that during th e cha nge or pre \ alcnt \\ i11d 
direction s. ,,·hen the cre st and slip -laces l1 1' dun es 
rc -arra11ge. th e stratillcation n l· spec ies l" rge h breaks 
down. The con spec ilic po pulati uns take up their 
positions of prel'crence gradua lly as the dun es settle 
down in accord with the new seaso nal '' ind direc ti un. 
In such circumstances. both the eJl\'iro nment <li dille 
renc es . and th e chances of populatil1n iso lation s :1re 
mu ch too small a nd mu ch luu slwrt tu enllhlc ;lll \ 
spccia ti o n C\Cnt to occur. Thus the explanation ur 
th e Cl1!l1mo n uccur rence or l\\O o r mo re Cl) nge nenc 
spec1es (lll th e sa me dun e mu st u 1me l'rnm '"' 
entireh dille rcnt qu<1rtcr. 

In th e cc1urse l1 1' the prese nt ill\Tstiglltion s th e term 
pock et. specia l ion ' 'a s introduced ( Y Olll ll.'.<l. 
I :t\ 1 0). and su1.2. ges ted that popul :llion s u!' pslllll 
mophiluu s spec ies inhabited accumu lating s;111d 1wcke ts 
(e.g. ri ,c r nwut hs ). beca me adapted tu hyper 
psamJlH1philou s co!lllitiun s. <lnd ac hi C\'cd thereh\· isol;1 
tion rrom eac h (1th er. Some ol' th ese popul<1tiun iso lates . 
sup11l1rtcd lw em iro n ment al dillcre11ces. spcc ia ted sue 
cess l'tdh . When the duneland s or th e central Namih 
grl!dua ll \ runn cd ;\ co ntinuum. the limited c.li strihu 
til1n <li 'C tlS ol' th ese speciat ec.l populatil1n S beetlllle inter 
con nected <1 nd co lo ni sed e<1c h ot her·s territorie s '' ith o ut 
.!!.ene ti c intcrkrcncc. It is likely th <lt the c urrent!\ 
()bsencd stratili ed mi crohabitt1t selection o!' th e dilfe 
rent spec ie s 0 11 th e same dun e rellcc ts th e sand 
qualit \ l1r sand poc ket s ,,·here tho se species h<l\c 
C\ '<1hc c.l. But \\ her,,' ''ere th ose sa nd pock et s ol · specia 
t.i on '! ll(l \\ did th e mixed l'auna of the central N<1 mib 
e\OI\ e. ;111d lW\\ did th e distributi(1Jl o!' isolate 
co me alwu l '! 

N() altern ;lti \T ex planatiun for th e di s jun ct di stri hu 
li ll ll or ta xa lw s heC il ol'krcd sin ce K uch. \\ lw ill\ (1ked 



the ancient continuity of dune systems to solve the 
problem ( l Y6l :30). The alleged extreme age of the 
dune-Namib has been disputed 111 recent years 
( Endrody-Younga, 1978:809 ; 1982), and it was conclu -
ded that the mass ive sand accumulation and dune-
sea formation in the central N amib does not date 
back beyond the late Quarternary period. This new 
dating of the dune-Namib alters our concept on the 
origin of its fauna entirel y, but actually allows ample 
time for subsequent re-arrangement s of dun e sys tems. 
Of co urse one "ancient continuity .. couiJ not ca use 
the multitude of JifTerent distribution patt ern s. 
an ever changing, kaleid osco pe-like reco mbin ation or 
dune sys tem s couiJ. It will be shm'n that thi s is 
not the case either. take a mu ch more simple 
course in nature than \\'C u!'ten pustulme to them. 

DISPERSIO N AND TRANSLOCATION OF 
BIOTA BY MOVING DUNES 

The so uthern Namib. as (kilned by Koch { llJo2:7lJ) 
is the sec tion or the Jesert bet \\'Cen the and 
Koichab Ri vers. Thi s is largely a hilly gravelly and 
sa ndy area with rocky outcrops anJ \\'ith sca ttereJ 
dune-ll eld s from th e bank s of the Orange Ri\ 'C r. The 
dun y areas are widely interrupteJ betwee n no rth or 
Oranjemund and Bogenfel s. then again bet\\'een Bo-
gcnl'els anJ Pomona. From Prinzenbucht a more or 
less continuous sa nd y area with low dun es turns in -
lanJ in a N NE direction. 

I had the opportunity to visit the southern Namib 
area in the company of Or Penrith in Jul y I I. We 
were on our \vay so uthward from Llideritz. 

On th e 23rd Jul y two barchan Junes \\ere part -
ly overl ying th e road. These dunes were iso lated by a 
bout a kilometre from others to the north and to the 
wes t. From there on the road run s l·ur a lung distance 

a rock y and duneless land scape. On noting thi s 
Sl)Uthward iso lated posi ti on of the dunes \\ .C decided tu 
ex plorc them un the ruutc back from 0 ranjcm und. 0 n 
the a!'ternoon and ni ght of JUth Jul y \\ C Cl)liccted int en 
siv ely. The re sult was Almo st all dun e spe-
cies kn ow n l'rom th e Bogenfels dunes. some oO km 
S of the sit e ( Lupidoclwm pilosu, L. dismidu/is, L. 
cbulan::i , On\ 'IIW Cris lobico/lis , 0. unguicu/uris , 
0. /ae\·iceps}, were found tn large numbers. 
but not a single spec ies. hitherto only knmm !'rum the 
central Namib June -sea. e,·en as clusc as 50 km to the 
north (Map I), \vas present ( L cpidochum Cil).;entogri -
sea, L. 1\u/wni, L. pont) . 

. i 
. -- -------\ 

l:'ndr6£(1'- >"uunga - Dispersion of dune tenebrionids 

The problem then was: how and from where did these 
beetles come to inhabit these isolated dunes? Some 
change in the position or size of the dunes was clearly 
indicated by a number of subsequently built roads which 
now run into the sand walls. I approached the northern 
dune from the south and noticed that all \-voody plants 
on this side were dead and tlattened to the gravelly 
ground. However. on the north side of the large barchan 
all woody plants were erect and alive. Thus, the dunes 
seemed to be moving from south to north. The first in -
formation from an official (I do not name him, though I 
\\'arned him of the contrary) was disheartening. I was 
assured that those dunes did not exist six years ago, and 
the sa nd has probabl y accumulated around a discarded 
l)bject such as a petrol Jrum, since. 

There ,,·as alsL) a line of pegs found on the south sicle 
or the northern dune. follo.wing approximately the foot 
l)f the dune. at a di stance of about 15 m. A subse-
quent exchange letters and telegrams revealed that 
the were set by Mr Bom Coetzee in August 1971. 
moreove r not on the south side. behind the dune. but 
i n !'ru ll t l) r i t ! 

The final proof of the northward movement of the dunes 
was provicled by t\NO sets of aerial maps which were 
shown to us at the Trigonometrical Survey, Windhoek. 
The two sets of photos were taken in 196 7 and l97H 
respectively and show clearly the northward 
ul· these barchans and all other dunes shown on them . 

Thus the hyperpsammophilous fauna has evidently tra -
ve lleJ with the Junes ever since they broke off from 
the so uth dunelands, and did not colonise them in their 
iso lated position. Thus the dispersion is not due to the 
movement of the individuals, a way from their oigi nal 
habitats. but to the translocation or their substrate and 
habitat. the dunes! 

11 . DIS CU SSION 

TH!:: BIOTA 
Table I shm\s the di stribution pattern of dune specialist 
tencbrionids through the Namib area. between the limits 
l) l. th e deser t. the Orange Ri ve r in the south and th e Co-
rl)Ca Ri\ er in the the no rth (Angola). In the lirst co-
lumn species arc marked which were found on the Gril -
lctnal barchans. The Ji stribution patterns in combina-
tion with the disco vered Grillental fauna suggest the 
l'ollmvin ).!. conclu :-; ions. 
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Ur.!::.9 0 .9 .9 z 
L cpidochora pilosa Koch 1950 X X 

diaphana Koch 1950 X 
r/isco ida/is G ebien 1938 X X X 
cber/anz i Gebien 1938 -··· X X X X 
argcntogrisea Koch 1962 X 
kahani Koc h 1962 X 
porti Koc h 1962 X 
sp . indet X 
II OCIUrna Koch 1952 X 
dep/anata Tebje 197 7 X 

On_rmacris lobicollis (Fairm aire 1888) X X .1on d un e sand 
/ae l'iceps Gebien 1938 X X X 
unguicu/aris (H aag 18 75 ) - ·-- ··· X X X X X 
plana (Peringuey 1888) X X plant l"ollo\\cr 
marginipennis (Breme 1840) - . - - X ,. :\ X X coasta l hu mlnuch 
bicolor (Haag 1875) X X 
/angi risseri Koch 196 2 X 
/angi /a ng i (Gu erin 1843) X X 
candidipennis (Breme 1840) X 

Z ophosis ( Tarsosis) damarensis (Perin guey 188 6) - ·- X X X X X 
stena Penrith 1981 X 

Z . (Ca rdiosis) eremita (Koch 1950) X 
fairmairei (Peringuey 1886) X 
hamiltonuli (Koch 1969) X int crdun c 
triangulifera (Gebien 193 8) X 
carpi (K oc h 1952) X 
m oujjleti (O ey rolle 186 7) X 

Zophosis (A nisosis) caudata (Dey roll e 1867) X X X 
Vema_re//a 

ephia /t es K oc h 195 8 X 
pau/iani Koch 1962 X 
dc/a bati Koc h 1962 X 
noctiraga Koch 195 8 - -·- X X 

--------- --------- L__ 

TABLE I : Distribution ranges of dune-speciali st tenebrionid s in the Na mi b deser t. 

All genera which are represented in the so uthern Na-
mib, are a lso present in the central N amib or even 
furth er to the north (Onymacris, L epidochora , Tarsu-
sis'). There are, however. genera which start th eir 
di stribution in the central Namib (Cardiosis, Ve mayel-
lu) or further in the north (A nisosis) and do not 
occur in the southern N ami b. Ev identl y those taxa 
which evo lved in the north could not extend their 
di stribution area to th e so uth. 

1Three subgenera or th e ge nu s Zophosis are discussed (Co r· 
diosis . A nisosis and Tarsosis ). Th ey represen t dis-
tin ct evolutionary lineages \\·ithin th e ge nu s. and are rcl"crrcd 
to as _ge nera for co nveni ence in th e tex t. but th eir systematic 
positi on is shO\\ n in tab le I. 
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C o n c Iu s io n : th e r e \Vas neve r a dune continuit y 
al o n g the N amib coa s t s ince dune s peci a li sa -
tion s t a rt ed in t e ncbri o nid s . F urther the tr a n s -
loc a ti o n o r b io t a by the m e an s o r s hifting dun es 
is an imp or t a nt di s pe r s io n fac to r. 
Th e pl ace o r a d a pt a ti o n (o r o ri g in) o f th e 
s pe c ies in vo lve d c an al so b e d e te rmined . The 
adaptation to hyperpsamm ophilous conditi o ns oceurred 
in sand poc kets in the southern Namib in Onymacris, 
L cpidochura and Tarsosis . Simil ar adaptation occurred 
in th e central Namib in Cardiosis, Vemarello, and 
north o l' th e Swako p Ri ve r in A nisusis. 

The co ntin uo u s dun e -sea of th e Ce ntral N a mib 
ca n be co n s ide r ed as a hype rt ro phi c micr o ha bi -
t a t o r .. m c I t i n g p o t .. o f fa u n a I e I e m e n t s o I' 



diflerent ur1gin (Endrody-Younga. 1982: in press) . 
The barren dunes ol" the central N amib dune-sea are 
extremely homogeneous with respect to environmental 
conditions in a very large area. (" hypertrophic microha-
bitat"). Their expansion to the present de)l_ree had a 
strong homogenising effect on the fauna or the area 
(''melting pot"). Detailed fauna! studies in the centr a l 
Namib area show th at almost all species occur in all 
parts of the desert between the Koichab (luderit z ) and 
K uiseb Rivers. Differences in distribution are sho\\'n in 
dune stratification. or distance from the sea . These 
habitat prel.erences reflect conditions prevailing at the 
area and time of their speciation. 

The population s of Lepidachora pilaso and L. diuplw -
nu will reach the central Namib dune sy stem s b_y the 
shirting ol" their substrate. and \\'ill in due course 
enrich that fauna by two furth er species . As a matter 
ol" fact both species \\ere already collected on the Gras-
platz dunes. north ul" the Au s- Ll.iderit z road on the same 
expedition. but han! not yet reached the dune lieiLi s 
north ol· the Koichab Ri ve r. 

T h e n 0 rt h w a r d s h i r t i n g l) I" b l) d i e s L) r s a n d i s n 0 t 
uniform b y area or time . The Grilkntal barchan s 
carry onl y species which are identical \\ ith l3ogenkl s 
populations in the south (the morphological identitie s 
have not yet been assessed for biochemical characters ). 
These populations will reach the northern dune-sea 
preserving their specific identity. Two species ol" the 
genus. Lepidaclwra discoidalis and L. eberlwzzi, have 
already successfully colonised the central N ami b. 

There is. however, indication for earlier translocations 
and coloni sations too. These are by congeneric species 
which occur onl y in a more northerly section of the de -
sert than the origin of their genera. Such species arc 
Lepidochora urgeJllogriseo, L. kohmzi and L. port i. 
The arrival of the ancestral populations or the se spe-
cies in the central Namib cannot be the result u r the 
currently acti ve tran slocations. but mu st ha\ e predated 
them. The y can be !"rum the stud s o l" L. 
discuidulis and L. eber/(llz::.i ( im oh ed in the prese nt 
translocation) but dl) not occur in th e south . 

Dune s hifting in the no rthern N amib is not 
active at p re s c n t b ut m u s t h a\· e t a k en pI ace i 11 
t h c pa s t. Both the di stribution or dunes and di stribu 
tion pattern ol· spec ies is markedl y c.lilferent in the 
northern Namib than it was sho\\'n to be in the suuthern 
and central part or the desert. There is at present Ill) 

dune shirting in the southern pan o l· the northern 
Namib. nor is there an y sign or present di sper sion ol· 
biota either. On the e\ ic.len ce or th e Grillental dun es. 
however. the processes \\'hich !'o rmed the bi ome ul· th e 
northern Namib can be recontructed . 

Lndrudy- l ·oungu - Dispersion of dune tcnchrionids 

The f!.enera Cardios1s as well as Lepidochora 
are strictly monophyletic, so that the species in the 
south have a direct phylogenetic link to those in the 
north . The genus Cardiosis produces a different dis-
tribution pattern from that of Lepidochora. lt does not 
occur in the southern N amib indicating that it evolved 
in the central Namib. Its two central Namib species 
(C. lzunziltonuli is not a dune species) show a vica-
riant distribution. C. eremita only around Luderitz, 
and C. j(Jimwirei in the whole area. Three further 
species of the genus occupy three consecutive northern 
sections of the desert. from south to north : C. triwzKuli-
(em, C. curpi and C. lliUl!/lleti, all of them localised 
tu their respective section of the desert (see table 1). 

The tran srormation series ol· morphological characters 
or these three species rollows the same northerly gra -
dient. It seems to be likel y that population rrag-
ment s ol· the southern C. trianxulif£.:m have reached 
the 11 uab -K unenc section of the desert. colonised the 
ri\er -muuth dunes. and somewhere during this translo-
cation process speciated. forming C. carpi. At a later 
sta).!e another population fragment travelled to the 
north. coloni sed the Coroca dunes and speciated again. 
rurminf!. C. muL!/Ileti. 
There is a distinct difference between the chances or 
spcciation during translocations in the southern and 
northern Namib . One of the explanations might be that 
there are no barchans in a very long section north 
o!· the Swakop River \vhich could promote contempora-
ry translocation in the area today, similar to those in the 
southern Namib. Thus the colonisation of the northern 
dune areas by Cardiosis populations must have happen -
ed in the past, providing the time factor for possible 
speciation, and without a more or less regular supply of 
parental populations. 

In the southern N amib, however, there is evidence of 
more or less regular break -oiT of sand bodies from the 
southern (Bogen!"els) sand masses, testilied by groups or 
barchan s along the northward route of movement. 
These barchans secure a regular supply of southern pop-
ulation s to the colonising northern ones. reducing the 
chance or eiTcctive isolation of the earlier populations. 
The success rull y spcciated populations of Lcpidoclzoro 
W).;cnwxriseu, L. koluuzi and L. purti suggested that 
after the initial coloni sation by L. discoidalis and L. 
eberlanzi populations in the central N amib there was a 
break in the sand supply from the south, securing an ef-
fective isolation between populations. Lepidochora 
nocumw and L. dcp!anota, al so from the discoida/is 
lineage. might ha ve tra velled to the north from the cen-
tral N amib during the same early period or northern 
colonisation when Cardiosis species reached the same 
area. 
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It , also seems likely that at the time of the central 
Namib coiqnisation by ancestral population s of 
Lepidochora kaha1!i and L. porti, both from the 
eberlanzi lineage. the colonised area was not covered by 
a continuous dunesea. 

The twofold speciation from the same stock suggests · 
that the colonising populations have I anded in diiTcrcnt 
riverine sand pockets. and became isolated nnt onlv 
from the parental populations but also from each ot h-
er (see in Cardiosis). Thus the sand situation 
in the central Namib at that time must have been ,·cry 
similar to that in the north at prese nt. 

The study of the Grillental dunes a further 
aspect to be considered in respect of population -si?C 
and speciation. The population densit y of spec ie s on the 
Grillental dunes appeared to be extraordinary. Though 
the actual population-sizes were not sampled. they co uld 
be confidently estimated at between I 00 000 and one 
million per species on the limited area of the dunes 
at least in Lepidochora. Such population density <md 
population sizes do not fa vo ur an y speciation. neither 
during the translocation period nor at the colonisa tion 
or a new dune area reached. It seems to be more lik e-
ly that when the colonisation resulted in speci ation. 
the arriving populations were small. or went through a 
drastic reduction after they broke away from their area 
of origin. The present Grillental dunes tran sport popu -
lations northward which are conspecific both "'ith the 
Bogenfels and partl y with the central Namib popula -
tions, and are unsuitable for spcciation. Thus period s 
have to be assumed when only small er population s \\Crc 
transported northv.:ard by smaller dunes. This seems to 
be the case in the northern Namib at prese nt. and also 
in the past. If sand transportation was ever as acti\c 
in the north as it is in the south now. we should 
lind conspecilic population s regularly in the northern 
sections. From a sedimentological point of view in such 
case the Namib north from Swakopmund should be co -
vered more densel y and mo re continuously bv dune 
areas than it actually is. 

From a genetical point of view it is interestin g to 
note that the large Grillental population s ha ve not clwn -
ged since the beginning of their isolation . If conditions 
or dune movement are presumed as constant. th eir isola -
tion might be as old as 1500 years and as many 
tions. This figure is 3000 for conspecilic populati ons 
which have reached the central Namib from the so uth 
already. 
The ultimate origin of the dune s pecialist tene 
brionid fauna in the Namib. The dune specialist 
tenebrionids originate from an ancestral fauna inhabi -
ting the same area prior to the massive sand accumula-
tion. The composition of this ancestral fauna is not 
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kno\\'n. Jt is only evident that those groups survived 
aridification and psammification (whenever it s 
\\'hich a1 e preadapted to such conditions. These 
and rrimaril y the tenebrionids, are predominant 
pon ent s of all sand deserts of the world. Thus f 
original fauna of th e South West biogeographical 
( EncJr()dy-'{ounga. 1978) the aridophilous el 
SLII·,·i,Td. <md th e psammophilous elements ad!'ln11Pt1 ''M 
th e expa nding sandy conditions. In other words 
origin of the dune fauna was a process of gradual · 
<lccumulatio n and simultaneous adaptation of a 
tonou s f<1unal elements. The origin of the 
aut oc hton o us elements can be traced back to 
Na mib lineages of the groups invol ved: Such studies 
llo" e'cr. S(1f1letim es difficult due to extreme adapt 
ami h<1\C lwrdh been sta rted . 

An intriguing question has till now largely 
<l,·uidcd: ha s the adaptation happened in one or in 
clillerc nt areas of the N and whether d1·s 
ha s occurred both so uthwards and northwards from 
adaptation (spcciation) centres . 

The north\\·ard shifting of barchans in the southern · 
mib. compared with the overall distribution of dune 
nebrionid s. reveals that dune continuity did not 
bel"ure the rece nt formati on of the central Namib 
sea. Further it pro,es that dispersion has only 
cd to\\ ard s the nort h. as dunes never shift south 
in the area. 

The absence of so me of the genera in southern 
lion s or th e dese rt suggest that adaptation to hyper= 
psa mmophil ous conditions occurred in different 
ti o ns: in Onrmucris, Lepidochora, and Tarsosis 
the sout hern Namib. in Cardiosis and Vemayel/a 1 

the ce ntral N<1mib and in Anisosis in the south 
part or IWrthcrn Namib. 

Curiou sly Fursosis and Lepidochora 
Namib arc lirst known to occur from Bogenfels s 
I 70 k 111 no rth from the Orange River. Does it 
sa rily mean that these genera actually adapted and 
\Cd there. and ha ve never occurred more to the sou 
It is most likel y l hat the adaptation has happened in 
area "here mCls si\e sand accumulation resulted first in 

junction " ·ith a major ri ver . where the water transpo 
11w sses ul· s<1 nd "hich were later washed ashore by the 
se;\ <1 11d th en bl ow n inland . The only river of such ea 
cit\ i11 the area is the Orange. which presumably hes 
changed it ' course to tile sea frequently. but probably 
not a:; far to th e north as Bogenfels. In such a • 
Lepidochom might have evolved further to the 
aml might. ha ve reached Bogenfels on shifting sand bo• . 
dies l)r stretches of dune continua. When, however. · 
dunes di sa ppeared in the so uth. its populations also . 
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di sappeared . I rat a later stage formation occurred . 
anew in the void area , those southerly dunes could not 
be cnlnni sed by Lepiduchum from the north any longer. 
There no indication that Curdiosis, Vemuyel/u 
and A nisus is would represent much older adaptation s 
than Lepidoclzom. Therefore it is unlikely that they 
also have evolved in the Orange area and were translo- · 
cated to the north , as described above , prior to the 
appearance o!· dune specia li st L epiduchom species . 

CONCER N ING THE HABITAT 

According to the ev idence of two set s o r aerial · pho-
tograph s all groups of barchans in the Grillental area 
show a north\\ ard shift in g. A similar northward shifting 
is also shown by individual Jun es or the continuous 
duncliekb between PrinzcnbuciH and PumonahLigel. 

The rate of northward shifting ''as measured on the ae-
rial photograph s taken at ten year inten·al s. The mm e 
ment of ten barchan s or gro ups of barchan s (Jig. J) 
measureJ as follow s : 
dune no l: 560,5 111 

2: 303,0 m 
3: 500,0 Ill 

4 : 3Y3,Sl m 
5: 606,0 Ill 

6: 454,5 m 
7: 242,4 m 
t\: 515,1 111 

Y: 242A m 
10: m 

The calculated annual movement thus ran ges between 
24,2 m and 60. 6 111. and gi,·es an average o!· 43 
m.p.a. These fi gures compare fm o urabl y \\ ith Tmqua -
tu ·s estimate of ± 100 m.p.a. in the 
area ( llJ70:457). 

It can be obsen cd that wind condi ti un s and exposure 
inll uence certainl y the rate of dun e shi!'ti ng. but proba b-
ly also the mass of the dun e concerned. Barchans. trn · 
'elling thruu gh an cle\·ation. thus being more exposed to 
the wind mo ve fa ster (barchan s no I. and no 5 ) than 
those which are situated temporarily in the wind -shade 
or an outcrop tbarchans no 2. and no o). It seem s to be 
likel y that smaller bodies of sand ( barchan s no t5 and no 
I 0) mm e !'aster than large ones in similar 
(barchan s Ill) 7 and no lJ). It is al so e\ idcnt that bar-
chan s ol· di!Terent rate of nw\cment come into 
contact with each other. establi shing contact s bet\\·een 
populations o!' bio ta they carry (barchan no 10 joined 
the group no l) for llJ 7o ). Flanks or barchan i-!i'OUps 
might al so break away. Tile ul· small bar 
'..:han s might occur theoreti call y. but such an C\Cilt could 
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not be observed on the aerial photographs. Barchan no 
I reduced in size climbing the outcrop between 1967 
and I Y78, and gained considerably recently, as it has 
shifted into the wind-shade of the same outcrop. 

It is evident that the individual barchans do not, as 
a rule , disintegrate and reaccumulate around an object 
in the wind direction. 1 t can be clearly observed on the 
aeria l photographs, that the southern of the two Gril -
lental dunes travelled over an elevated rocky outcrop. 
During this period the barchan has reduced in size and 
has travelled at a higher rate (± 56 m.p.a.), .. where-
as the northern barchan, already on the north side 
or the outcrop, regained its size and moved at a simi-
lar rate to other barchans of the area on flat ground 
(± 30 m.p.a.). The temporary size reduction and in -
creased rate of movement in the southern barchan is evi-
dently due to the increased wind action on the elevation 
of the outcrop. 

A relati ve time sequence to s and production , 
transportation and accumulation in the Namib 
area, as suggested by the present distribution of dune 
specialist tenebrionids. 
In order to simplify the discussion the data of the genus 
Lepidochora will be taken. Species of this genus occur 
practically throughout the whole length of the Namib 
(see table I). The nine species already described in the 
genus form two major evolutionary lineages. 

The detailed revision of this genus, and the cladistic ana -
lysis of its species is yet to be completed, thus the pre-
sented derivations are tentative and simplified . The two 
lineages or Lepidochora consist of the fo ll owing species: 
Lepidochum 
I ineage I: d i scoida lis -pilosa-a rgemogrisca-noctu ma-de-
piu nu w 
lineage I!: clioplzuno -eberlcuz z i-kahani-porti 
The phases o!' psammilication and dune formation: 

a. Limited sand supp ly resulting in sand pocket and · 
dune formation north of the Orange River mouth. The 
lirst ancestral species inhabiting these dunes completes 
the formatiu11 o!' those sand-adaptive characters which 
arc common in all modern species. 
b. Limited sand transportation starts towards the north 
in cdnjunction with the translocation and speciation of a 
population fragment of the primordial species. (A simi-
lar event must have occurred somewhere in the central 
Namib area giving rise to the northward dispersion and 
speciation in Curdiosis) . 

c. A considerabl y long period of limited or no sand 
movement (wind conditions?) towards north is assumed, 
as in both Lepiduclzow and Cardiosis the first spe-
ciation s res ulted in the highest morphological diversi-
li cation. gi,·ing ri se to evolutionary lineages in both 
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FIGURE I: Aerial photograph or the northern section or the southern Namih. SL !rum Ltidnil/ (lll II_L'.. -li . I ilL' ( ;r i l 
!ental area, enlarged on figs 2 and 3a is marked . 
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0 1 2km 
FIGURE 3a : Aerial photograph of the Grillental dunes as taken in 

FlGURE 3b ('overprint): Position of the Grillental dunes traced from the ear lier ( llJh7) ania l p!Hll\l).'.r;lpil . Dunes IH 1 I 
and no 2 are the stud ied barchans. Dunes no 3 to no 10 \\'Cre used at mcasurinf!. tile rat e \lr 
north wa rd shiftin g in the Grillental area. (North -So uth lengt h 5. 1 km). 
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FIGURe -l: Map or the Na mib :; hm,·ing the main June areas anJ Uuublc hea1 y mark the huundanes or the Namib 
in the north anu in the so uth. Broken line s-anu -Jot s mark the bounuaries bct11een northern. central anu southern Namib: anu light 
broken lines th e major l'auni sti c areas \\'ithin th e northern Namib . 

genera: L. discoida !is and L. diaplwnu, and Cur-
diosis foimwirei, C. trimzRul(f'era respec tively. 
d. It is likely that the period of stagnation was followed 
by a massive sand acc umul ation north of the Orange 
River simi lar to that at present in the central Namib. It 
might also be that the very same sand masses were 
tran sported to the central Namib in a period of high 
wind and low sand production activity of the Orange 
Ri ve r. It is moreove r difficult to assume that the small 
rivers of the central N amib area with much smaller 
catchment a reas have ever produced more saml than the 
Orange River. 

Durin g the period or massive sand accumula ti on the dis -
tribution areas of the ancestra l species or the Lepi-
duclzum species became connected , and they spread all 
uver the continuous dune areas . ( L. discuidalis and 
L. diuplwnu have a com mon and disjunct distribution 
area at present in th e so uthern Namib). 

e. Northward shifting barchans reach the area or the 
central N amib importing populations from both line-
age-forming ancestral species ( L. discuidulis and 
L . diaphww), which today, are still present in both 
sectio ns of the desert. During this period the central 
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Namib was not Y.et sand covered, as population isolates 
cou!d give rise t() the endemic ' daughter species L. 
arRentogrisea and L. kahani, L. porti respectively. 
r. During or after the above period a limited and 
sporadic northward shifting must have occurred in the 
northern Namib as well. Population fragments of the 
L. discoidalis lineage have reached the Cunene area 
giving rise to L. noctuma and L. deplanata. The 
repeated translocation and speciation of population 

from Cardiosis trianf{u/i{era ( Walvis Bay) 
could have happened during this period or an earlier 
riod of similar conditions, when Lepidochora vvas not 
present as yet in the northern portions of the central 
Namib. 
g. The following phase has shaped the dune sys tem s 
and distribution pattern of inhabiting species to the pre -
sent form. A massive sand accumulation coverccJ prac 
tically the whole area of the central Namib between the 
Koichab ancJ Kuiseb Rivers. In the meantime the cJunc 
coverage of the southern N amib became drastically 
reduced (due to sand production of Orange ancJ \\·ind 
activity relation). As a result a largel y unii'orm cJi stri -
bution of dune specific tenebrionicJs cJe ve loped in the 
central Namib. Simultaneously the continuous sand 
fielcJs of the south broke up to form isolated dune 
areas. all inhabitecJ (as far as they arc kno\vn) by the 
same composition of congeneric species. 

For some reason the towering sand dunes of the ccn 
tral Namib cJo not cross the Kuiseb River for some time 
now. neither cJo they release sand bodies \vhic h could 
form barchans travelling northards. However. such ac -
tivit y took place in the past as is testifiecJ to by the 
spcciatecJ northern populations of Lepidochoru and 
Cardiosis. 

h. At present active sand shifting can be observed in 
the southern Namib combined with limitecJ sand procJuc -
tion. The shifting barchans approach the central Namib 

by approximatel y 43 m.p.a. and bring so uth · 
ern species with them. These species will enrich the 
central N amib fauna in due course (if wind conditions 
do not change in I 000- 1 500 years). 
In the central N amib the dune-sea is about to break 
through at the lower course of the K uiseb River. 
threatening the southern suburbs of Walvis Bay. 
Though drift sand certainly reaches the dune systems 
north of Walvis Bay and Rooikop. a fauna! contact has 
not yet been estab li shed by shifting dune bodies as 
testified by the still strict vicariance of Cardiosis 
fairmairei (south) and C. trianf{u/[{era (north). 

SancJ accumulation and dune formation seems to have 
been stagnant in the lower part of the northern Namib 
for a consicJerably long period of time. There are toda y 
no inland dunes between the Swakop and Huab Rivers. 

the y fir st appear again north from the latter. From the 
upper sec tion of the deser t. howeve r. high sa ncJ activity 
is reported again. From the Hoanib River nor thward s. 
accumulating sand is blocking the car-track s (Mowc 
Bay). which were still passable two or three years ago 
( M.J . Penrith. pers. comm.). The northward ex 
sion of dune-fields is reported in a rate or ± I 00 
m.p.a. from the Moc;amedes section of the desert in 
southern Angola (Torquato. 1970:457). From thi s area. 
however. no personal observations are available. 

Ill. ACKNOWLEDGEMENTS 

My sincere thank s arc due to the General Manager or 
ConsolicJated DiamoncJ Mines for permission to work in 
the diamond area in July I <)81: to Mr F.M. Hodgson . 
Director or De Beers ConsolidatecJ Mines LimitecJ for 
the generous financial support or our research program 
me . Further to my dear colleague. Or Penrith. 
\\·ho organised the present expedition and has eniovecJ in 
all steps the unfolding of the results here 
and for the swift publication or them: to the Director or 
Government Printers to permit the publication of the 
aerial photographs. A spec ial thank yo u is due to Pro! ·. 

Paterso n for fruitful di sc ussions and for the 
critical reading or thi s paper. 

IV. 

!:: N D R 0 D Y · Y 0 UN G ;\ . S. 
l \l 7t(. Culcoptera. In \Verger. M.J.A. (eel.). BiogeogruJJhr 

und ecologr o( southern .· lFica. 2 : 7<)7 
The Ha gue : Dr \V . Junk. 

!: NDROD Y YO UNGt\. S. 
(in Th e e\iJence or Coleopte ra in dating the Namih 

de sert re -examined . Puloeuecul. Aji·. & surround. 
Isles. & A nturct . I J. 

KOCII. C . 
I \)(1 I . Sllme asrect s or abundant life in th e vegetat ion less 

sand of th e Namib desert dunes. Posi ti ve psammot ro-
pi sm 111 ten ebrionid -beetles. Jl S. W . Aji"icu scien t. 
Soc. I 5: 8 - 34 and 77 92 (plates). 

KO C H. C. 
I \162 . The Tenebrionidae of so uthern Africa. 31 : Co mpre -

hen sive notes on the tenebrionid fauna or th e Namib de -
sert. A 1111 . Transr. M us. 24: 61 · I 06 and plntes 
Y I 5. 

TORQUATO. J .R. 
I <)70. Origin and e,·olution of the Moc;amedes desert. In 

DessaU\·agie. T .F.J. & Whiteman. A.J. (eds ). A_li-icun 
CeulogL lb ndan. Ni)!eria . 



.. '1 ,\,poJ :lljl _10 dnl :llp LLIOJ[ (i Oll dnoJ'R llllljJJUq :lljl _10 s::lll nQ :g ::n-JnQI:-f 
- I 

.\>J.JnJ :llJl tunJJ ·nrilu w z o u w r o u : s :1unr Jtnu:JJJUQ :llJ.l :<; :nrnQr .--I 

.......... 

SfJlliOI.IqJliJ l ,Jllllp fa l/Ol.<;.t,JdS/(7 - 1),)' /1110, { -.\;l_D.IfJU1 

- '. 



Cimbebasia 

- ,. • .Y rA ... •""" 

FIGURE 7: The barchan no I, the southern of the dunes studied. Note the road overlain by the dune at present. The same road hvpa ssed 
the dune at its eastern nank in I978 (see fig 3a). 

FIGURE 8: The barchan no 2. the northern dune studied. Note the road runnin!! today almust into the sPuthcrn tip Pi" the dune . 
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