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S INCE 1948 frequent trips have been made to the Namib Desert, 
including various diamond, game and native areas, by kind per- 

mission of the Administrations of South-West Africa and Angola, the 
South -4frican Mincs Department, as well as the Consolidated Diamond 
Mines of Sottth-IYest :2frica, the South West African Industrial Diamonds 
Ltd. and the Angolan Diamond Company. 

These trips were timed in such a way that they covered the seasonal 
changes, being undertaken during all months of the year, and touching on 
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all major bio-geographic and ecological sections of the Namib. Their 
chronological succession is as follows: 

(a) October to December 1948, to the southern part of the Southern Narnib 
(between Orangemund and Luderitz) and the Transitional Namib (coast of 
northern Little Yamaqualand, the lower Orange River area, BushmarJand and 
south-western Kalahari); sponsored by the University of California, State Alluvial 
Diggings, Consolida~ed Diamond Mines of South-{Vest Africa, General Motars 
S.A. Ltd. and Shell S.A. Ltd. (cf. Koch, rg5oa). 

(6) October to Sovember 1949, to the Transitional Namib and the southern 
part of the Southern Narnib, as in (a), but with a long stay for ecoIogical field work 
in the barchan dunes at Hottentot Bay; sponsored by the institutions and industrial 
undertakings mentioned above as in (a) (cf. Koch, 1952~). 

(c) September to December 1950, to the Transitional Nmib, the Richtersveld 
and the southern and aentral parts of the Southern Namib, between Luderitz, Aus 
and the ICoichab River; sponsored by the institutions and industrial undertakin-gs 
mentioned in (a) (cf. Koch, 1952~). 
(6) May to July 1951, to the Skeleton Coast ofthe Northern Namib and adjacent 

areas of the Kaokoveld; sponsored by fik B. Carp (cf. Tranw. ilfrrcs. R@. 1952). 
(e) August to October 1951, to the Angolan part of the Northern Namib; 

sponsored by Dr L. K. Marshall, the Peabody Museum of Harvard University and 
Smithsonian Institution (cf. Tvmsv. rllizcs. Rep. 1952). 

(f) February to March 1953, to the Transitional Namib and the Richtersveld; 
sponsored by iMr B. Carp (cf. Trmset. Mus. R@. 1953). 

(g) April to May 1953, to the southern part of the Southern Namib (between 
Orsngemund and Aus) and the lower Orange River area ofthe Transitional Namib ; 
sponsored by the State Alluvial Diggings (cf. Trunw. Mus. R*. 1954). 

{h)  May to August 1954, to the southern and AngoIan parts of the Northern 
Namib; sponsored by the late Mr A. S. Vernay and assisted by Dr L. K. Marshal1 
(cf. ICoch, 1958, and T r u m .  Mru. &p. 1955). 

(i) October to November 1955, to the Transitional Namib and the Richtets- 
veld ; sponsored by Blr B. Carp and the State .4lluvial Diggings (cf. Trrms. Mm. Rep. 
1956). 
(j j August to October 1956, to the Cunene River area of the Northern Namib 

(Kaokoveld and south-western Angola) ; sponsored by Mr G. Visser (cf. Trm.  
Mm, Rep. 1957). 

(k) May r g 5 6 ,  and February 1957, to the south-western Kalahari as parts of the 
Transitional Samib: suonsored bv the S.A. National Parks Board [cf. T r a m .  ~Wzis. . L 

R*. 1953). 
(13 September to November 1957, to the northern part of the Southern Namib 

(Tsauchsb and Kuiseb Rivers areas) and to the southern part of the Korthern 
Nmib (between Swakopmund and the Mesum Mountains); sponsored by 
Messrs A. Nonig, B. Carp and A. F. Port (cf. Transw. ~Mus. Rep. 1958). 
(m) May to June 1959, to the northern part of the Southern Narnib (Kuiseb 

River area); sponsored bp M r  D. Carp and the Export Division of the 'Volks- 
wagenwerk G.m.b.W.' (cf. Koch, 1962, and T ~ m m .  MW. Rep. 1960). 

The object of all these trips was to widen our knowledge of the fauna of 
the Namib Desert, to which, probably on account of its reputed barrenness 
and inaccessibility, very little attention had previously been paid. Although 
much has already been published on the taxonomy of the material collected 
--consisting mainly of articles on the Tenebrionid beetles, other insects, 
Apterygota, Arachnoidea and reptile-large numbers of as yet undescribed 
species are preserved in the collections of the Transvaal Museum. 

In spite of the many collecting trips undertaken, only a supetficial 
knowledge of this fauna has so far been gathered owing ta the scattered 
nature of the collecting stations which were more or Iess confined to mar- 
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ghal areas,? and the fact that it has not been possible to work out in detail 
considerable portions of the material belonging to groups that are taxonomi- 
tally very obscure. Nevertheless, a modest attempt is here being made to 
give some comprehensive notes on the fauna of Namib Tenebrionids for 
the following two reasons: 

(a) The Namib Desert is one of the Ieast known but most rernarkabIe 
faunistic areas of the African continent. There is no publication which deals 
with the Narnib as a whole from any one aspect. We are fortunate, however, 
in there being some magnificent contributions of fundamental status that 
deal with parts of the Namib, such as the geoIogy of the southern part of 
the Southern Namib by Kaiser, the plant ecology of the extra-dune Namib 
around Swakopmund by MTalter, the thesis on the Tenebrionid beetles of 
the Luderitz and Swakopmund areas by Gebien (1938), and the recent 
monograph on the 'Central Namib a by Logan. 

An examination of the scientific literature on deserts in general, discloses 

scarcely any mention of the Namib Desert, although many such publica- 
tions are of a high scientific standard. Taking into account the great im- 
portance of problems of aridi~y and deserts in the world-which is em- 
phasized by the existence of a special UNESCO Advisory Committee on 
Arid Zone Research, the 'Centre de Recherches Sahariemes du Centre 
National de la Recherche Scientifique' in France and institutional research 
on sand dune systems in the United Statesf-it is surprising that no refes- 
ences to the Namib Desert appear in the publications of such institutions. 

(b)  With the gradual progress of our field research on the Tenebrionid, 
fauna of the Narnib, in association with experimental work, observations 
and breeding of postembryonal stages in the insectarium, more and more 
insight has been gained and proof has accumuIated that the barren dune 
system or the vegetationless parts of the barchan dunes represent a most re- 
markable and hitherto unobserved biotope of optimum conditions for certain 
xerophilous Tenebrionids (and other macro-animals). In  order to establish a 
comprehensively documentated background for the correct interpretation 
of this new desertic feature, the condensation of many of our independent 
observations is considered necessary, if only for the sake of obviating the 
need to consuIt the many widely scattered and very specialized publications. 

The fact that the problems of aridity have recently received particular 
attention in South Africa,§ is due in particuIar to Acocks's eminent thesis 
on the status of aridity and the progress of desertification in South 
Africa. 

f Our collecting stations in the Nmib are marked with a A on the maps 3- to the 
present paper. 

1 Cf. Symposium on Sand Dune Systems, presented at the Annual Meeting of American 
Association for the Advancement of Science, December 1959, Chicago. 

Frommune gives an extensive bibliography on hydrological research in arid and 
semi-arid areas in South Africa and A4n,gola, of which the following references may be 
quoted as dealing critimlly with the descrtitication of these areas: 
SENATE, USION OF SOUTH AFRICA (rqrq).  Se!ecc hmmit tee  Report on Drotcghts, Rdnfd! 

and Soil Erorim~. Cape Town, S.C. z. 
DROUGI~T COMMISSION (1923). Finn! mwt of the Drought In~.estigafion CmmiSsMn. 

Pretoria: Government Printer. 
KANT.~CK, F. E. (1930). The alleged desiccation of South Africa. Ceop. g., Lond., 76. 
PAWME~R, H. J. C. (1946). Is Solrth Africa d e g  up? Windhoek. 
KOROT, I. F. (1948). An investigation into the evidence bearing on recent climatic changes 

over southern Africa. Img .  D*. S.A. :Menl. 
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64 ANNALS OF THE TRANSVAAL MUSEUM 

With regard to the Namib Desert itself, however, credit is due to Mr F. 
Eberlanz and Dr A. M. Weber for having aroused public interest by the 
creation of 1ocalNamibrnuseurns in Luderitz and Swakopmundrespectively. 
Several articles on the p e d a r  pattern of life in the Namib dunest have 
found a remarkable response in wider scientdic circles, and now, on the 
initiative of Dr V. F. FitzSimons, Director of the Transvaal Museum, the 
project of the establishment of a special Research Station in the Namib 
Desert has taken definite shape through the kind authorization of the 
South-West African Administration and the close cooperation of the 
Transvaal Museum, the State Museum at Windhoek, the Section of 
Nature Conservation of the South-West African Administration, and the 
South-West African Scientific Society. Preliminary proposals to this 
effect, dating back to 1957, have been acclaimed not only by competent 
South African institutions and scientists, such as the S-A. Council for 
Scientific and Industrial Research, the Transvaal Museua,I the S.A. 
Museums Association,$ the S.A. Association for the Advancement of 
Science,ll the ZoologicaI Society of Southern Africa,y etc., but also by 
international science. 

Acknowledgments. Our gratitude is due to the S.A. Council for Scientific 
and Industrial Research, the Director and Board of Trustees of the Trans- 
vaal Museum, and the above-mentioned generous sponsors of field trips, 
for the great assistance which made possible this co-ordinated research in 
taxonomy, ecology and ontogeny over a prolonged period. 

DWISIONS OF THF: NAMIB W CORRELATION WITH THE 

FAUNA OF ~ R I O N I D A E  

Remmks. A * in front of names refers to new genera, species and subspecies 
described in the following paper (pp. 107-159). In the present text and lists of 
species (pp. 79-85) the names of authors of systematic units have been omitted, 
but can readily be found by consulting the bibliographic index on pp. 8 6 3 3 .  

f Cf.: 
Kom, C. The fauna of the N h b  Desetr (BlrU. Tr-. Mru. z, r 955, pp. 4-5, r photo). 
RRINCK, P. The food factor in animal desert life (Zoo!. PUP. B. H a m t r h ,  Lund. 19r6, - -  . 

PP- 12*37P 8 fim.1. 
Kocn, C. Die Xamibdunen und ihre TierweIt ('Der Kreir', Windhod, May 1959, 

pp. 198-zoo. I photo, I colour plate). 
K m ,  C. The Tenebrionid beetles of South-West Africa. Read at the Annuat Meeting 

of the S.A. Museums Association, May 1959 (SA. Mm. Ass. B1tI1.7, 1960, pp. 73-85, 
r map, 3 fiffs.1. 

PROZESKY, Q. P. M. Birdlife at Sandwich Harbour (Bull. T m m .  Mrrs. 4, 1960, pp. 2 3 ,  .. - 
3 photos). 

Ha~scn, W. &er die Tierwelt irn Gebiet der siidwmtafrikanischen Wanderdunen. 
(~Vatr~r U. ValR, go, pp. 23264,  rq figs.). 

$ Cf. F m S r ~ o m ,  V. F. Report on the project of a Namib Desert Research Station 
(T7an.w. -W~rs. Rep. 1961, 6, p. 2). 

Cf. Proceedings of Twenty-third Annual Genml Meeting of the S.A. Museums 
Association (3.A. ~Irlts.  Ass. BvII., 1 9 ~ 9 ,  in particular PauIian, R. & Koch, C., cit. pp. 212). 

il Cf. LAWRENCE, R. F. The sand-dune fauna of the Xami'b Desert (S.A. r. Sci. Sept. 
1959, PP. 233-9" 3 fii3.1- 

f Cf. BRAIN, C ,  K, Proposed Xamib Desert Research Station ( Z d .  Soc. S.A. X, 1959, 
p. 32, f photo). 
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(I)  Definitim of area 

The Namib Desert may be considered a s  the only true desert in that part of 
Africa lying in the Southern Hemisphere. It is a foggy, coastal desert and in this 
respect mrnpmbk only to the South American Atacama Desert, as in both the  
development of desertic phenomena is due to cold oceanic currents. 

When compared with the 8,0o0,00o km.e occupied by the Sahara Desert 
(Drouhin, Pierre), the Namib, with a roughly estimated area of only 270,000 

is a dwarf only one-thirtieth the size of the former (cf. map I). But in spite of 
i t s  small size, it shows edaphic features of an ultra-desertic status (absence of 
macro-vegetation)? simiIar to those found in the Sahara; such are, for example, 
massifs of barren dunes, sandy and gravel plains without or with only very 
scattered, desertic vegetation, and salty pans, which correspond almost exactly 
to the Saharan terms of Erg, Reg and Sebkha respectively. 

The unfavourable biotic conditions typifying the true desert of the torrid zones, 
viz. the irregular and very low rainfall in association with intense evaporation, are 
aIso similar, It is evident, however, that they are of a less hostile quality because 
of an additional factor of precipitation in the form of mist from the sea, which, in 
one way or the other, may help to adjust the  merely episodic quality of rainfall, 
by reducing the degree of the evaporation of all precipitation and that of the 
transpiration of the fauna and flora. 

According to Meigs's homocIirnatic classification of the arid zones of the world, 
the Namib Desert is defined as an extremely arid1 but rnildtj desert without a 
distinct season of precipitation, characterized by the temperature index 22.9 
Among the extremely arid deserts of the world a similar homoclirnate is shown 
only by thelikewise mild Atacama Desert (temperature index 23) ; the remaining ex-P 
tremelyaliddesertsareeither hot deserts(temperature index24) suchas the Sahara, 
the Arabic Rub' al-Khali and the North American Mohave and Sonoran Deserts, 
or the cold winter Takla Makan Desert in Turkestan (temperature index 03). 

The Namib (cf. map 23 is a coastal desert, which attains a width of approxi- 
mately IQQ miles at some pIaces, and extends along the Atlantic Ocean roughly 
for 1300 miles from the Olifants River in Little Namaqualand (Republic of 
South Africa), through the  whole of South-West Africa to as far northwards as 
Moqamedes in the  south-western part of Angola.11 There are no sharp limits in 

+ Since all dassification terns for degrees of aridity relate to vegetation, the term 
'uFtra-desertic' is used in the present paper for such areas of the desert, in which no 
natural and active macro-flora exists (e.g. the barren sandy dunes and vegetationless 
plains of the Namib). 

1 In regard to moisture, Meigs subdivides the arid climates of the world as followg 
(cf. map I )  : 

Extremely mid, based m rainfall records which show at least one year without rain, with 
no regular seasonal rhythm of rainfall. 

Arid, (with reference to Thornth\vaitsys precipitation-poration system in relation to 
the needs of plants) those areas in which the rainfall is not adequate for crop production. 

Semi-arid, (based upon Thornthwaite's system) areas with suEcient minfalI for certain 
types of crops, and where grass is an important element of the natural vegetation. 

In regard to temperatures, Meigs's arid zones are cIassified as hot (indices 2#,33,34), 
mird (indices 22, 23), cool winter (indices 1 ~ , 1 3 , 1 4 )  and cold winter (indices 02, 03, 04 ) .  
T h e  first digit of these temperature indicm represents the coldest month and the second 
digit the warmest month based on mean monthly temperatures. The digits read as follow: 
0 = below o' C.; 1 = I-loo C.; 2 = 1 - 0 ~  C.;  3 = 20-30" C.; 4 = above 30" C.  

II This statement is well documentated from the point a€ view of the fauna in the south 
(Kmh, 1 9 5 2 ~ )  and north {Koch, 1958). It agrees fairly well with the physiographic 
extension of the Kamib as indicated by Wellington, but not with Meigs's homociirnatic 
map of the eastern hemisphere. On this map the Namib Is indicated as ending in the 
north just south of the border of South-West Africa, a t  about Rocky Point; this is incorrect 
and must be rectified, as the AngoIan Narnib not only faunistically and physiographically, 
but also clirnatologicalfy, does not differ from the South-West African part of the Northern 
Namib. 
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66 ANNALS OF m TRANSVAAL MUSEUM 

the east, however, and we may accept the zoo0 ft. contour of the South African 
maps (or the 600 m. contour of the South-West African maps) as the more or less 
arbitrary limitation of the coastal low ground, except for areas in Great Mamaqua- 
land, where the extension of the barchan dunes clearly determines the desertic 
nature of the country, &hough the dunes rise considerably above the zooo ft. 
contour, reaching inland in some places to 4000 ft. (cf. map 2). 

(2) Composition, xerophd1ous chmactm Earad m'gdn of the Nornib TmeZwimMIZdae 

In regard to both the degree and the extent of aridity, the Narnib is the 
extreme component of the arid Kalahari-KarroosrNamaqdmd phyto-geo- 
graphical system (Monod, 1957; cf. map X). In close agreement with this 
definition the fauna of the Tenebrionids is composed almost entirely of very 
xerophilous groups. 

If we exclude the indigerent, widely diffused and usual1y date groups-such as 
psammophilous representatives (e.g. Anmia of Melanimini) or the inhabitants 
of hygrophiIous strata (e.g. Gonocephlum) or those of arboreous biotopes 
(Strongyliini, Praogenini,t Epitragina of Tentyriini, etc.)--the analpis of the 
composition of this fauna establishes the fact that all Tenebrionids of the Namib, 
without exception, belong to such tribes or subtribes as are distributed over the 
rvhoIe of South-West Africa and south-western Angola. These tribes and sub- 
tribes may be regarded, for convenience sake, as the basic groups of Southern 
West Africa (viz. South-West Africa plus south-western Angola, cf. Koch, 1958). 
These basic groups are the Cryptochilini, Tentyriini, Scaurini, Caenocrypticini, 
Adesrniini, Eurycherini, Zophosini, as lvell as the subtribes Hypornelina, Oxurina 
and Phanerotomeina of Molurini, Gonopina of Platynotini, Drosochrina of 
Drosachrini, Siizopina and Stenolamina of Opatrini; the TWO endemic tribes 
Calognathini and Vansoniini may be here included, as they are linked phylo- 
geneticalIy with the Cryptochilini, 

The prevailing xerophilaus disposition of these groups is readily proved by 
their distribution pattern,l which h a  kept strictly to regions with low to moderate 
precipitation. The following are the characteristic outlines of this distribution: 

(a) &l groups are absent from the neighbouring South-East African Province 
(see Koch, rgsS), except for the two extra-Guinean tribes Zophosini and 
Eurychorini, and the Ethiopian (or Tropic Afrimn) Phanerotomeina of Molurini. 
The reason for this unusually constant pattern is simply the increased humidity 
of the South-East African Province, where the rainfall exceeds 20 in., this area 
being inhabited mainly by subtropical and mesophilous Tenebrionids.3 

t. We mnsider h a o g m  Laporte and several closely allied genera the representatives 
of a tribus proper (viz. Praogenini s m  nwo), on the basis of various h i t h e ~ o  unobserved 
characters such ss the constant occurrence of a stridulatory y l a  of the Platynotini and 
Oncotini type (cf. Koch, r956), the pleural structure of the elytra, which deviates greatly 
from that in the other Strongyliini, etc. 

1 Cf. the following maps of distribution: C r y p t d l i n i  (Koch, rgszb); Tentyriini 
(Kmh, 195s~); Caenocryptic/nI (ICoch, rgszc); Adesmiini (Koch, 1944-48, 1952~ and 
rg55 a, Reymond); Euryzhortn~ (ICoch, 19 j za  and Brown); Molurini (Koch, ~ 9 5 5  a); 
Hypomel~na, Oxurina and Phanerotomeina of Molurini (Koch, rg55a); Gonopinn of 
Plapnotini (Koch, 1956); Drosochrina of Drosochrini (lioch, 1958); Stizopina and 
Stenolamina of Opatrini (Koch, rgj6); Calagnathini and Vansoniini (Koch, rg55n).  

5 Therc is no unifarm temEinology for classifying a territon. according to degrees of 
humld~ty and aridity (Mcim). Drouhin proposes for North-\Vest Africa the folIo\ving 
definitions: humid zone, over 500 mm. of rain p.a.; semi-arid zone, between 500 and 
zoo mm.; arid zone proper, less than Too mm. Embergerk quotient representing the 
dryness of the arid regions of S-onh Africa = icoRI[(M+m) (:If-m)]  (R is the normal 
total annual rainfall; Sf is the normal maxlmum temperature of the hottest month: and 
ni is the normal minimum temperature of the coldest month). Simaika, using Emberger's 
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(b) If, however, we check the distribution of those groups which range beyond 
the borders of the Southern African Subregion, viz. Cryptochilini, Tentyriini, 
Scaurini, Adesmiini, Eurychorini, Zophosini, Drosochrina, Phanerotomeina and 
also Stizopina,t we find that they a11 occur also in the desertic to subdesertic 
Palaearctic, Mediterranean and Eremian Subregions, or at least in the north- 
easternmost part of the Tropical African Subregion, viz. Somalarabia (Crypto- 
chilini, Phanerotorneina and the Stizopina-like Clitobiw-group of Opatrina); 
four of these groups display even Saharo-Sindic tendencies (Tentyriini, Ades- 
miini, Zophosini and the Cla'tobiw-group). 

Thus the ancestral groups by which the Tenebrionid fauna of the Namib h= 
been formed can be considered strictly xerophilous, as they participate in the 
fauna of the Saharo-Sindic influenced parts of N o d  Africa (cf. Koch, ~gSoa) ,  in 
spite of their absence from the South-East African Province, which closeIy 
adjoins the arid Kalahari-Ka$r~~~-Xamaquda~d area geographically. 

Furthermore, none of the subxerophilous to mesophilous (alien Southern West 
African) groups is represented in the fauna of the Namib. These alien tribes have 
penetrated into the northern part of South-Wet Africa from the north, east and 
south-east via a Txans-Bechuana distributory bridge (cf. Koch, 195zc). In no 
case, however, have they expanded farther southwards than the approximate 
iatitude of the southern escarpment of the Damaraland highlands, or farther 
westwards than the escarpment of the Kaokoveld and Chella mountains. These 
alien groups are the Stenosini, Litobotini and I-Ieterotarsini, as well as the sub- 
tribes Sepidiina of Molurini, Anomalipina and Platynotina of Platynotini, 
Micrantereina and Onmsomina of Drosochrini, Emmallina and Sclerina of 
Opatrini, and also a great number of tropical and subtropical genera of the basic 
tribes, such as Ethmtcs, Stenethrnnrs, IloxoPtia, Mmopoda and Zambesmia of; 
Ademia, etcJ 

About 98% of all Namib Tenebrionids are apterous species. The remaining 
2% are alate species which belong, with the exception of some Cypkostethe, 
Derosphawills and Qpp&mePia (Epitragina) and Anemia (klelanimini), to 
arboreous tribes of Pan Tropical origin, and restricted in the Namib to the few 
more hygrophilous strata such as river-beds, pans, etc. 

It must be remembered that the Tenebrionids are plentifdy represented in 
ultra-deserts as well as in tropical rain-forests.$ In this exceedingly wide range 
of adaptation toevery possible terrestrial biotope, however, they do not differ from 
some other cofeopterous families such as e.g. the predatory Carabids which, 
though gratly preferring very humid to pseudo-aquatic ecological niches, prey 
on Tenebrionids in deserts also (e.g. Mantichora, Anthia, G r q h i p r m ,  etc.). 
What is remarkable in the Tenebrionids, however, is the extraordinary increase 

formula as a base, accepts for North-East Africa the following scheme: ozoomm. desert 
conditions, zoc~4w mm. arid conditions, 4c-z-&m mm, semi-erid conditions. 

In the present paper we have adopted Marcuszi's scheme of classification (1956) which 
relates the xerophility of Tenebrionlds with the amount of precipitation as follows: 

xerophilous e1ements-o-~oo mm. of prec~pitation; 
subxerophiIous elements-joo-r loo mm. of precipitation; 
mesophilous elements-more than r r o o  mm. of precipitation. 
Recently a fauna of hitherto unknownapterous gcncra of the Clitabiw-group of Opatrina 

has been discovered in the Somalarabic area of Somalia, which forms a clear link with the 
Stizopina, so far believed to represent an autochrhonous element of the Southern .4frican 
Subregion (Koch, 19600). 

f Cf. the follow in^ maps of distribution: Stenosini (Kach, ~ q j 6 ) ;  Litaborini (Koch, 
1gj3 c, 1956) ; Sepid~raa of Molurini (Koch, 2955 11); hornalipina and Plrtynotina of 
Platynotini (Koch, rgjb); Micrantereina and Oncosornina of Drosochrini (Koch, r958); 
Rozonin (Roch, ~ q q q n ) ;  .Mamopoda and Zanrbemin of Adesrnia (Koch, 1944-48). 

B We verv often find in literature the Tenebrionid beetles erroneously defined 
drought-loving insects in general. 
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in the relative number of species (and individuals) in a given fauna of animals in 
relation to the increase in the factors of aridity pertaining within the respective 
area. But, of course, in the Tenebrionids also the absolute number of species is 
higher in biotopes offering generally optimum conditions of life, such as the 
equatorial rain-for~ts, than it is in deserts. The reasons that, nevertheless, the 
number of xerophiIous world species surpassm that of the hygrophilous and 
mesophilous species are the prevalence of factors of aridity in the torrid zones of 
the world and the greater speciation of xerophilous Tenebrionids. The latter are 
very sensitive to climatological, edaphic and vegetational conditions, and also to 
geographic and ecologic isolation on account of their apterism. 

In  the apterous ground 'I'enebrionids of the Namib the xerophilous propertits 
appear to have reached the highest possible degree. This statement follows from 
a quantitative study of the entomological fauna of South-West Africa. With the 
biotic conditions ranging there from subtropical to ultra-dartic, these Tene- 
brionids have developed in a reversed ratio to the general rules of life optima, for 
it has been found that the relative number of species in the composition of the 
fauna increases progressively with the increase of the bio-hostile phenomena of 
aridiq, until, under ultra-desertic conditions, as met with in the vegetationless 
biotopes of the Namib Desert, they play a dominant and basic role of life.? 

During the ages of evolution, the Tenebrionids were thus able to turn to their 
advantage the ultra-desertic biotope of the barren sandy dunes, which, although 
hostile to macro-life in general, appears to offer them a multitude of ecological 
niches. 

From observations in the field, which were carried out at varieus sites, the 
following example of the composition of the fauna of the interior and vegetation- 
less part of the dunes near Rooibank (lower Kuiseb river area) may be given: 

(a) One species of a livmrd of which only the foot prints could be tracked; 
probably Apwos~(ra atlchietae. 

( b )  Dune termites, spiders, Muttilids and Lepisma, of each one species. 
(c) Thirteen species of Tenebrionids which are strictly indigenous to the 

wgetationless part of the dunm, viz. hpidochom discw'dalis, "kalaQne-, *porti and 
ebevhnxi Parua. Onvmam's unm'mluris and Eamiceps. Cardiosis fainnairmeE. 
Tarsosis d&ar&, c e r o s i ~  her~o'enris, Ducty!ocalcm C&&, ~ m a ~ e l ~ m c t a ' a a ~ a ~  
ephialtes and "ddubati. Moreover, the individual nurnhers of almost all these 
species happened to range in quasi-gregarious proportions, while the other 
animals, except for the termites and L+ma, occurred in solitary specimens. 

We must also emphasize the striking richness of the specific composition and 
the high degree of endemism of the Tenebrionid fauna of the Namib. Although 
exploration has so far been carried out at comparatively few collecting stations, 
we find that the number of endemic tribes, genera and species, as well as that of 
genera and species in general, apparently su-rpass by far'that of other deserts. 

Excluding the alate, arboreous and eurotopic species, the Namib fauna is 
composed of several hundred species and about ninety genera of apterous ground 
Tenebrionids, of which two tribes, approximately thirty-five genera and almost 
zoo species, are endemic to the True Namib section alone. Since no compre- 
hensive figures are available from other deserts of the world, we have to reIy for 
comparison an some available figures of non-emlogic but political territories of 
a more or less arid status. However, the comparative poorness of the respective 
faunae of Tenebrionids may be implied from the following data. ICoch (31944b) 
quotes the number of species for the following Mediterranean, North African 

-f Cf. also Marcuzzi (1960): 'It  is possible to identify the prevailing climate of a given 
region basing on the percentage with which the Tenebrjonids are represented within the 
whole of the coleopt-s fauna or the whole of the insect fauna, so that we can speak of 
a " Tenebrionid indm"-' 
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and Saharan countries: Dalmatia 73, Crete 66, Greece ~ b ,  Asia Minor zzo, 
Palestine 144, Egypt 267, Cyrenaica 140 and Tunisia 260. In Tripolitania, 
including the Fezzanese desert, 202 species and subspecies occur, of which three 
genera and sixty-three species are endemic (Koch, 1937). From the hetero- 
geneous territory of Morocco, which participates in the Mediterranean, Atlasic- 
Baetic, Atlantic and Saharan faunae, 71 r species and subspecies are recorded by 
Kocher, but only about roo forms occur in the Saharan part of this country. 

The sandy dunes of the Sahara lack also those Tenebrionids of the biotope of 
the vegetationless part of the dunes, and the process of adaptive rnorphologjcal 
change appears to have just started when compared with the excessive modifica- 
tions in the Namib species. We were unable to find any indigenous life at all, 
either on the small dunes of the semi-desertic area in south-western Madagascar, 
or on the barren barchan dunes of Somalia, though the latter are situated in an 
area of good seasonal rainfall in the Benadir Province, and are exposed to a high 
degree of sea moisture from the Indian Ocean in the Mijemin (Koch, 1960a), 

These findings may enable us  to conclude that the richness and endemism of 
the Namib fauna do not depend on a given quality of biota, but ate rather the 
result of the long and undisturbed duration of these special biota. In contrast to 
the Sahara, which has undergone various alternating pluvial and arid periods 
(Monod, 194.2; Scortecci, 1940)~ and to the decidedly recent age of the Somalian 
dunes (Azzarofi, r957), one assumes that the Namib has not experienced any 
pluvial period worth mentioning since the oceanic Benguela current drew dose 
to the coast. According to geological evidence this occurrence dates back to the 
Cretaceous Period (Iiaiser, 19261, a time in which the Pofiphaga beetles {to which 
the Tenebrionids belong) were already we11 on the way of evoIution (Jeannel, 
1946). At this time prababIy, and in close association with the origin of th  
Namib sand, the process of adaptation to life in ever-shifting sand was initiate 8 
by those species of a11 the basic Southern Ckst African tribes, which ventured 
to migrate from their indigenaus biotope to the sands. This process gradually 
progressed together with the growth and extension of dunes, continuousiy filling 
a11 ne~yly originating ecological niches until it led to the recent endemism which 
is expressed in extreme morphological differentiation in sharpest contrast t o  the 
neighbouring extra-Namib ascendents. 

The great evolution of the specialized elements of the Namib Fauna may thus 
be attributed to the millions of years of undisturbed desert conditions. In spite of 
remarkable deviations from the morphology of the ascendent type, they can all 
be traced back phylagenetically to the basic Southern West African tribes, the 
distribution pattern of which keeps strictly to arid and desertic regions in Africa 
and partially also in Asia. Many representatives of the Adesmiini, Zophosini, 
Epitragina and Tentyriina of Tentyriini today popdate identicaI formations of 
sandy dunes in the Samib, the distant Sahara and the very distant Gobi ; in some 
cases even the identity of Sahar*Sindic genera, such as Cyphostethc, rvith 
Southern African groups of species has been proved by recent research (Koch, 
1950~; Gridelli, 1953). On the ather hand, several tribes, suchas the Eurychorini, 
Molurini, Crvptochylini, Drosochrini, etc., clearly indicate a Tropic African if 
not Southern African origin. 

(3) Biogeogrophk divii im of t h  N a d  (cf. map 2 )  

Based on m adysis  of the distribution pattern of Tenebrionids, the Narnib 
can be divided rather sharply into biogeographic Iatitudinal sections. Taking into 
consideration the dominant role these insects play in the fauna of the Namib, it 
is possible that the proposed division may prove to be more generally applicable. 

Endemic genm, which occur in all sections, may be considered as basic 
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elements of the Namib and in some cases have gained access to the sands of the 
south-western Kalahari. Such basic genera are Wrinckia, Pmhynotelw, 
Onymaxk, Cmorrypticw and Carcltares. Only one species is known to occur in 
all sections, viz. the sublittoral Carckares mmer. 

Various groups of genera and tribes can be pIaced in the m e  ategory on 
account of their close inter-generic or inter-tribal phylogenetic reIationship. 
These are the group of the two endemic tribes Calagnathini-VansonEini, the 
chain of extra-Zqhsis Namib genera of Zophosini,t the Stips-group of Eury- 
chorini,l and in a slightly wider sense also the Caenoc~tic ini .  They occur all 
over the area, but their generic components are confined to various sections or to 
the south-western Kalahari (e.g. Helebphosis of Zophosini). 

A. True Namib 

In general literature, including Gebien's thesis (rg38), this is the area which is 
referred to simply a s  'Namib'. 

Whereas the southern and northern limits of the Namib as a whoIe are obscure 
because of the transitional character of the fauna in the respective peripheral 
areas, the True Namib shows sharply defined border lines b?r means of natural 
faunistical barriers, such as the Orange River in the south and the Angolan 
Coroca River in the north. These limits may have to be extended for exceptional 
cases to the Holgat River of Little Namaquahd in the south and to Moqamedes 
in the north, but in general are of considerable reliability. The faunistical barrier 
effect of the Cunene River is negligible (cf. Koch, rq58), but in previous litera- 
ture we frequently find the Cunene cited as representing either the northern 
border of the Namib (also in Gebien) or the north-western limits of the Southern 
African Region. 
Thus the True Namib comprises the main section of the Namib and is well 

distinguished by the presence of systems of ever-shifting, sandy dunes of the 
barchan type, which originate exactly at the northern bank of the Orange River 
and end as abruptly at the southern bank of the Coroca River. 

The degree of endemism of this section is extraordinary; there are more than 
thirty endemic genera and 200 endemic species of Tenebrionids. According to 
Gebien, a similarly high degree of endemism can be observed only in the fauna 
of ancient islands, and there is no other continental area known which can com- 
pete with the Xamib in this respect. 

The endemic genera Numihomodes, Calognathw, Eustolo$w, Lepi'dochora, 
Cardiosis, Tarsosis, Vmyel la  atnd Onycfiosis may be regarded as the primary 
elements of the True Namib. With the exception of the sublittoral Q n y c h o ~ ,  
they are strictly confined to the dune area, but are spread over all dune systems of 
the area, thus ignoring faunistical barriers of otFienvise considerable validity, 
such as river-beds like the Koichab, Kuiseb, Huab or Cunene, as well as inter- 
vening and isolating hard-soil spaces, of which the most extensive is the gravelly 
and sandy plain between the Ruiseb and Huab Rivers. 

R specific identity of Tenebrionids living in the Southern as well as in the 
Northern Yamib can be proved in several cases. These are *Bnnckia debilis, 
OnycRose's graceceIipes, Cmchares mmw, ,Vmibomedes serrimargo, Eustolopus octo- 
saiatus, Tarsosllr damarmj ,  Cnwonypticia plialmoidesds and Vmayella noctiz'aga. 
Of these species the three first mentioned are inhabitants of the sublittoral 
biotope, and their spreading northwards can be readily expIained by the more or 

t T+ chain is composed of the follou~ing genera: Cdosir, Heliophokr, Ccwdiosis, 
Tarsom, Anisnk,  Ophthnlmosis, Onychosis, Gyrosis, Cerosis, DoctyiocaEcm, Protodoctylus 
and *Carpie/!#. 

2 *To the Stips-gmup belong the genera WddacRora, Stipr (olim Steim), Cimin'chma, 
Cimwia and Rrthrochm. 



less wntlnuous expansion of their biotope. Onlp historic reasons, however, can 
be applied to the phenomenon of identity in the five last mentioned species. 
Being strictly bound to the biotope of the barchan dunes, they have not changed 
even subspecifically, in spite of the great discontinuity of the recent configuration 
of the dune systems. Subspecific changes can be reported only of Calognathus 
chrola t i i ,  while the remainder of dune species is endemic ta the different dune 
systems. 

Of other animals we may mention here the reptile Pal~ffatogecko r q ~ ,  Its 
distribution corresponds well to that of the above primary Tenebrionids, as it 
spreads over a11 dnnes in the True Namib and agrees with Calopathus also in the 
crossing of the Orange River. Its less stenotapic chatacter, however, is reveaIed 
by its expansion across the Coroca &er to Mopmedes, an area which lacks the 
barchan dunes proper and to which consequently none of the true dune Tene- 
brionids-has migrated. 

A secondary split of the True Namib into two markedly differentiated faunis- 
ticd subdivisions, however, appears to be due to the barrier effect of the Kuiseb 
River. Here the system of the dunes of the southern section--except for the 
system of coastal dunes between Wdvis Bay and Swakopmund-+tops suddenly 
at the southern bank of the river, with isolated dune-systems reappearing only 
north of the Huab River (cf. map 2). Schultze and also Gebien emphasized the 
profound difference between the vegetation and fauna of the Luderiu area and 
that of the Srvakopmund district. Jaeger took she Kuiseb River to represent the 
geomorphological division between the northern and the southern sections of the 
Narnib. Mertens, however, in concordance with Walter and on the basis of the 
South-West African reptiles, considered the Swakop River to be the faunistirsal 
dividing line between the two sections. Our studies on the Tenebrionids do nof. 
agree with this view, as many species just follow the continuous hard-soil surfaces 
which extend from Parte Alexandrc, or even Mopmedes, right through to the 
Kuiseb River. I t  appears that this distribution pattern is confirmed also, for 
example, by the dispersal of Welwitschia, or Pachyddcyh hoclrii in the reptiles. 

(a) Southern IVam'b. This part of the True Namib is the more sandy of 
the two sections. It is characterized by the immense continuity of the dune 
system between the Koichab and the Kuiseb Rivers; this system dissolves into 
more or less isolated dunes in the south between the Keichab and the Orange 
Rivers- -- 

The dunes of the northern part, in respect of continuous expansion and height, 
can only be compared with those of the Sahara; they stretch from south to north 
for about 300 miles and attain a maximal width of about zoo miles at various 
latitudes; they can rise as high as ~ m o  feet from the floor of a valley (e.g. at the 
Sossus Vlei), a height which competes with the maximal heights of the Saharan 
dunes (e.g. 300 m. of the dunes of the Libyan desert, muth of Murzuq in the 
Fezzan). 

Among ather characteristic features of this section are the limited areas 
occupied by the sandy plains between the dunes and the escarpment of the 
highlands, isolated mountains and rocky outcrops which arc partly or entirely 
invaded by wind-blown sand, and salty pans which have originated from the 
seeping away of rivers from the highIands. 

The Iimits of the Southern Namib are formed by the Orange River in the 
south and the Kuiseb River in the north. Attention must be drawn, however, to 
a correction of these boundaries in the north-west, where, in close proximity to 
the coast, the dunes have crossed the recent bed of the Kuiseb River and protrude 
northwards as far  as Swakopmund (cf. map 4). This north-western arm of the 
dunes-which geomorphologically is considered to belong to the Southern Namib 
(Jaegerl-harbours quite a special fauna which, on account of the occurrence of 



the sou themos t  representative of the 'white't Tenebrionids and Stenocma 
bmnipes ,  both of the Northern Narnib, appears to be the only known transi- 
tional area between the Southern and the  Northern Namib. In this area, although 
adjoining the continental part of dunes, are found also several endemic species 
such as Cardiosis thtgul$era and Lepidochora eberlam' p m a  (cf. PI. XV), 
occurring together with dune species from the Southern Namib, such as 
Onymacr+ u n g u i c u h ,  p h  and ngotipem&, V m y e l l a  ephialtes and others. 

Endemc to the Southern Narnib are the following genera: *Uaiungulum, 
FossilochiEeI Arclzimmibia, Gyrosis, Cmosis, Dacty'ylocalcar, Pythiopus, Pm'lmta, 
Nemams, Psammowter and Syntyphlus; of these Gyosis, Nematles and Perilornu 
have crossed the Orange River to a negligible extent, while, with the exception of 
ilr,mms and Pythiopus occurring on hard soil, all the species of these endemic 
genera are dune dwellers. 

The extreme specific endemism and the great and often sympatric, speciation 
are reasons tosuspect the Southern Kamib to be the probable centreof evolution of 
the Namib Tenebrionids. Gebien has already numberedthirty-fiveendemicspecies. 

There are indications that the large area of the Southern Namib is composed of 
three faunistically differentiated regions. A major faunistical subdivision seems 
to be created by the Koichab River (cf. map 3), whiIe the area south of Luderitz,$ 
which includes the  dune system around the Klinghardtsberge, shows a different 
composition of fauna connected also with the Transitional Sarnib. 

In  the Iist of the species of the Southern Namib (pp. 79-81) I have referred to 
the Koichab River as a faunistical division, while species which ate not endemic 
to the Southern Namib are marked with 

(b) Northern Namib. The Northern Namib extends from the Kuiseb River 
northwards to a few rniIes beyond Mopmedes. Its main characteristics are the 
wide expansion of more or less vegetatiodess, gravelly and sandy plains, the 
remarkable frequency of river-beds running from the highlands to the sea, the 
discontinuous configuration of the dune system,$ and biologically the endemic 
and sympatric occurrence of Welm-tschia mirabilis and the 'white' Tenebrionids. 

The 'white' Tenebrionids occur aver the whole of the Korthern Namib, 
whether on hard ground or wind-blown sand, and are placed in phylogenetically 
distant tribes and genera (viz. Onymam's and Stmcma of Adesmiini, and Calosn's 
of Zophosini). Their range of distribution starts within the faunistically critical, 
north-western part of the southern dune ,  south of Walvis Bay, and at the 
northern bank of the Kuiseb River. Here we encounter O n y m e i s  rnarginipmnis 
pafpauei on the coastal dune, and Stmcara a h m a  and Calosis a d i l k  on all 
hard-soil faces, whether in between the coastal dunes or on the plains; they have 
expanded to a variable extent towards the north and on their route have crossed 
all rivers, including the Swakop River. Onymmr+ hngi is the northernmost 
species of these 'white Tenebrionids and is endermc to the Mopmedes desert. 

WeIwzW1tschia is in accord with the 'white' CaZoris and the depigmented Proto- 
dactylus emIogically as well as zuogeographically, 21s both spread from the Kuiseb 
River to abour Mopmedes, but occur exclusively on consolidated soil faces but 
not in the dunes.11 

I t  should be emphasized that no "bite' Tenebrionids occur in the remainder 

f a  In the praent paper the tern 'white' refern to all those Tenebrionids which are 
distlnguishd by the white to yelIowish white, structural, colour pattern of the more or 
less mpigmented elytraf cutide (cf. PE. XIV). 

1: Viz, the ' Wannennamib' (cf. Kaiser). 
Losn omits to mention the occurrence of sandy dunes in the Northern Namib, 

leaving the reader under the impression that such dunes are peculiar only to the Southern 
Namib. 

11 Brinck's statement, that Welm'trchi~ grows in the sandy dun- h the southern part of 
its distribution. is incorrect. 



of the Namib [nor elsewhere) and that all the many forms of Onymah in the 
Northern Narnib are 'white' without exception. 

The generic endemism of the Sorthem Kamib scarcely shows any lesser degree 
of development than the Southern Namib, but  differs in its composition by the 
predominance of the extra-dune genera over the dune genera. The following are 
the endemic genera : Palpomodes, J~icroderopsis, hTam&ismus, Eutichus, Calosis, 
Anis&, Oplzthlmosts, Protodnctylus, "Carpielk. O E these genera only Nami- 
&ismus, Alsisoni and Ophthahosis are dune dwellers. 

With regard to the faunistical importance of rivers in this area, the following 
facts may be stressed. North of the Huab River we find the re-appearance of the 
barchan dune biotope coupled with the re-appearance of some of the dune genera 
which we know from the Southern Kamib, viz. Pachylaatelus, Cmocryptinrs, 
Namibomodes, C a l o p t h w ,  Ell~tolopw, Lepd'dOchma, Cardio&* Tarsoas and 
VenmyeIIa, as well as the typical barchan dune O~ymrr is ,  to which must be 
added the three above-mentioned endemic genera Xmibismus, Anisosis and 
Ophthlmosis. The greater influence of the Coroca River as a barrier follows from 
the many genera which do not cross it towards the north, but occur also north of 
the Cunene River; these are "Brinokia, Pachyaotelus, Cdognathus, Lepidochwa, 
Curdiostk, Onychosir, Calosis, Ophthlaosis, Anirosis, Vmayclh, Palpomodes and 
~Wimodwopsis. There are few genera which, coming from the south, have not 
extended across the Cunene h v e r ;  these are Caenocryptim, Crarckares, Nami- 
bmodes, Eustolopus, Butdcfius and * Carpl'eIIa. 

Contrary to the gradual petering out of Namib elements in the southern peri- 
pheral area south of the Orange River (Transitional Namib), the  typical Narnib 
fauna comes ta a rather abrupt end in the northem peripheral area at about 
Moqamedles. There are only three Xamib genera left which expand as far north- 
wards as -Moqamedes, viz. Xmibhtcs, OnyrnaEvis and Protodatylw. On t h  
other hand, the Moqamedes desert is invaded by a great number of eIements of 
the South-West African highland fauna (e.g. Rhammto$es, Aspkaltesthes, etc.), 
and species of subtropical or tropicaI origin (of the genera Hanstroemium, 
Efhrnus, the vialis-group of Psammdes, G~rophota, etc.). 

The complicated faunistical conditions of the Northern Namib are we11 
reflected by the great speciation and endemism which takes place within this 
area, as well as by the distribution pattern of the respective species. In  the list 
of the species of the Northern ljamib (pp. 82-85), those species marked with are 
not endemic to the area. 

The sandy Transitional Namib stretches southwards from the Orange River 
approximately as far as the Olifants River, into parts of north-western Little 
Namaqualand and Bushmanland, and merges in the north-east with the red sands 
of the south-western Kalahari. 

With the exception of some notes on a biogeographic division of the Namib 
(Koch, 1952c), there are no references in the literature avaiaable to me pointing 
to this area representing a faunistical part of the 3Iamib.t Gebien also does not 
mention a prolongation of the Namib fauna across the Orange River. In 1952 
I established roughly the same division a s  is discussed in the  present publication, 
but  proposed for this southernmost part the biogeographic term Tro-Narnib'. 
Later, however, I recalled that the term 'Vor-Kamib', in an ecogeographic sense, 
is frequently used in German literature for the inner, longitudinal portion of the 

f Physiographically this area is regarded as a component of the Samib by CVellinfiton. 
and also on lfeigs's homoclimatic map it is indicated as belonging to the extremely arid 
area of the S a m ~ b  Desert. 



Namib as opposed to the outer or coastal portion (Gebien, Mertens, etc.). In  
order to avoid any misunderstanding I have proposed the biogeographic term 
'Transitional Narnib' instead (Koch, rg6ob) for this area, which also roughly 
corresponds in extent to the physiographic unit of the same denomination as 
defined by Wellington. 

The Transitional Namib is  a typically transitional area, which is characterized 
by a very complex and mixed fauna composed of Cape, Kamaqualand, Narnib 
and Kalahari elements. 

The degree of endemism is very great, but the Cape and Namaqualand 
elements prevail by far. They belong to the Oncotini, Pythiopini, Tentyriini, 
M o l u r i ~ ,  Cryptoehilini, and Stizopina and Stenolamina of Opatrini. Their 
endemic development and speciation reach a peak in the lower Orange River 
area and the Richtersveld, where very highly specialized and localized species 
occur, such as the spectacular P s a m d e s  dikbolica (cf. PI. XII) and egregia, 
Parapachpoteh johPu', etc. Although living close to the Orange River, these 
Narnaqualand elements have not migrated into the True Namib across the river. 
In a few very exceptional cases a migration across the river has taken place, but 
thespecies inwIved have not extended farther northwards than the area adjacent to 
the Orange River. A remarkable subspecific differentiation was observed in 
Psammodes diabolica, with the typical form occurring on the southern bank of the 
river and the subspecies *tactn'In's on the opposite northern bank. 

The true Namib elements are confined to the coastal sands and to the small and 
frequentIy isolated, sandy dunes of the Orange River depression. Along this 
route they have often entered the dunes of the south-western Kalahari; they may 
also have reached this area by means of bridges of wind-blown sand in Great 
Namaqualand, at such places where the Kalahari dunes draw into ~Enpara t i~e ly  
dose proximity to the Namib dunes. 

Although none of the many highly specialized genera of the True Namib has 
been found, except for Vamotdum, the typical Namib elements are we11 repre- 
sented. A11 the basic Narnib genera are present PBrimkia, Pachynotelus, 
Onymanis, Caenocryptinrs, Carchmes) ; endemic genera, which can be readily 
traced back phylogenetically to the Namib elements, x e  Cimickhora, Cimicia 
and Heliopho&, whiIe Cimicibpsis is found also in the southern portion of the 
Southern Namib. 

The most characteristic endemic Namib species of this area are the following: 
*Bmirckia *oograbiesmsis, "serratena and vlzga (coastal sands); P b a f m e a  
eterectindarn, rorifmm and globomm (coastal sands); Pachynotelus leopardinus, 
catulu, haagi, gan*eptptllus and scaccarium (lower Orange River area) ; Onymarris 
paiva with the subspecies sckencki, c o n j u m  and cmjunch (coastal sands), 
boshimana (Bushmanland) and multistriafa (south-western Kalahari); Ciwticiopsis 
atra (coastal sands) ; Stipsostom h o k u t d ;  Stips cassidoides (lower Orange 
River area) ; CimiciEhoTagigmtea (Iower Orange River area), mmukata (Bushman- 
land) and hessei {south-western Kalahari); Cimicia *nipes (coastal sands and 
lower Orange River area); Heliqhosfs kalahmiEa (south-western IhIahari); 
C ~ p t i m  b u s h m h  (Bushrnadand) ; Cmchmes grm'lis (Namaqualand), 
etc. 

Of species which are common to both Transitional and Southern Namib the 
most remarkable is Vmsunim hhmanicrma from Bushmanland, together with 
the subspecies 'namibme so far known from the Southern Namib but only north 
of the Koichab River. Further such species are, among others, *BnT1mkia imlmis, 
0nymun-k bhicollis and hottmtora, if we do not consider those endemic species 
of the Southern Namib which, though having crossed the Orange River, remain 
confined to its southern bank (e.g. Calognatlrus chmolain'i f.t., Ppsiloma arfkmi, 
Pacfiynotelus da'morpkus, Nemmes expansimllis, etc.). 



(4) Ecological diwkim of the Namib 

According to edaphic features we can divide the Namib into three longitudinal 
sections which lie next to one another from the coast towards the highlands. 
These sections are the littora'l sands, the barchan dunes and the consolidated sand 
to rocky soil surfaces of the  plains. To these have to be added special biotopes 
such as the more hygrophilous or halophilous strata of river-beds, pans, etc. 

A special eco-fauna of Tenebrionids corresponds to each of these sections. 
A rough longitudinal division of the Namib has been accepted also from the 

point of view of ctimatology, viz. into an outer section as coastal and true fog 
Wt,  and an inner Namib which is the inland area gradually rising towards the 
slopes of the highlands. This i s  roughly based on the characteristic precipitation 
formula of the Namib, correlating the increase of rainfall with the decrease of sea 
mis t  from the coast eastwards. Although this division has been applied by 
various authors, such as Wdter to the vegetation, Gebien to the Tenebrionids, 
Mertens to the reptiles, etc., it seems to be of a lesser importance for the ecology 
of the apterous ground Tenebrionids than are edaphic features. According to 
the distribution pattern of many Namib-Tenebrionids, these beetles are some- 
what indifferent to the degree of air moisture but depend very much on the soil 
conditions. Various dune Tenebrionids such as LepiZocJama, Arfhrochora, Sfips 
stali, N a m i h o d e s ,  OnpmvG, etc., occur not only under the conditions of a high 
degree of air moisture as met with close to the coast (e.g. Luderitz, Rooibank, 
Swakopmund), but were found also in areas far out of the fog belt, e.g. at Namtib, 
a site which is situated quite 80 miles from the sea (cf. map 3). The same seems 
to apply to various reptiles; Palmtogecko raqei has been observed on the 
practicauy littoral sands of Luderitz and Mopmedes, but also in the marginal 
area of the barchan dunes opposite the farm Arib (north-wat of Abbabis), v 2  
about 80 miles inland from the coast as the crow flies (cf. map 4). Similar cases 
can be reported also of animals living on consolidated grave! grounds; Stenocmn 
ebnmea believed to be confined to the coastal area, was collected recently as far 
inland as the Mesum Mountains, while the gecko Pachydactyltis kochii has been 
noted at Cape Cross as well a s  the idand station Gobabeb. 

A. Littoral s u d s  

As opposed to the eastern (or Indian) coast, the Adantic coast of Africa is verp 
poor in Tenebrionids pertaining to the circum-African littoral sand fauna proper. 

On the eastern coast the proliferation of the littoral genera is remarkable, 
consisting of T?achysce/&, 1Macrotrachyscelis, Ples~~o$~es ,  ~ornoptaus,  Npso- 
caedius, Cmkta, Ammobim, f i q u l a ,  Diaderma, Heteroch&a, Dipkyrrtynchtrs, 
certain species of Falsammidiurn and the subgenus ApterocEitobircs of Clitobius 
(cf. Koch, 1960~). Some of these Indian elements have expanded along the 
eastern and Mediterranean coasts of the continent as far as southern Morocco in 
the north-west (viz. T ~ a ~ h y S ~ e h ,  Arnmobizis and Ntsocaediacs), and to the south- 
eastern Cape Province in the south (Cornoptm).  

The Atlantic elements, however, are very poorly represented and are confined 
to the genera Ammdium and Falsocacdinrs, to which Phalm'det~na, an endemic 
genus of the littoral sands of the Cape Province, can be added. 
In conformity with this development the Namib lacks any specialized element 

of the circum-African littoral sand fauna; there is only Ammidiurn n a m i b m  
from the tropical part of the Atlantic coast, which has expanded southwards as 
far as the Skeleton Coast. There are also species of the indifferently psammo- 
philous genera Cmdim and Cfitobitrs (s.str.), while the tidal Phaleriini of world- 
wide distribution are represented by the phyto-sarcophagaus genus PechyphaIPrPa. 
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This genus is endemic to the whole west coast of Southern Africa and, in ap- 
pearance, recalls to an amazing extent the Phaleriini-genus Pkaknkida from the 
Chilean coast. 

There are, however, quite a number of species beIonging to continental 
groups, which have become adapted to the biotope of littoral and sublittoral 
sands, They are all endemic to the Xamib, but found only on sites where the 
coast forms a littoral plain; they strictly avoid the barchan dunes, however, and 
are absent even from sites where these dunes drop directly to the sea (e.g. north 
of Hottentot Bay). Such species of strictly littoral habits are 'Brim& debilir, 
vaga, *wrrratilara and insularis, Onychosisgrm'iipes, Cmchmes m, etc. *Brinekin 
h l m d s  is one of the few species known to occur aIso on the small Namib islands; 
it was discovered on Possession Island, but was later collected again on the 
mainland. 

Another group shows less strictly littoral tendencies in representing a fnk 
between the littoral and dune habitats. To this group belong, among others, 
Carcltares grapsuh  and the stem of the 'white' Ottymaerk of the Xorthern 
Narnib, Onymacris mmgina'pennir, with its subspecies pakaua' and nigropunctrata, 
as well as Cmchmes granulosa, are found onIy in close proximity to the coast, on 
wind-blown sand or at the foot of marginal dun=, as long as there is vegetation. 
In  many cases Onymacrts mmgkipemiv was observed to agree in its habitat with 
that of the strictly littoral *Brinckia debilis, e.g. on the sands of the small and 
isolated beach of Ilenties Bay. 
The other speciea of the 'white' O n y h  (viz.  candid^^, bkolor, bn'ncki 

and h@) keep generally in proximity to the coast, but some of them (candidi- 
pmb, bicolor mrsh1I i  and brimhi) have conquered also the barchan dunes, and 
in some places have spread inland as far as there exists a c o n t i n u i ~  of wind- 
blown sand which is not separated from the coastal dunes by any kind of hard- 
ground barrier. The apparently quite abnormal occurrence of the 'white' 
Onymazris *misseri in the mountains of the Kaokoveld can be explained by the 
above reasons. This snecies lives on the blown sand of the N'Gola flats in the .-. . . . 

Marienfluss depressidn, which is flanked on either side by the I-Eartmann 
Mountains in the west and the Baynes Mountains in the east. The parts of the 
Marienfluss depression, however, where 0nyrmo-k vissmwl occurs, are situated 
still within the 600 m. contour and form 'river-pockets' of 10w ground, which 
communicate with the low ground of the coastal Namib by the way of the Cunene 
River depression in the north and penetrate southwards between the mountains 
round the northern slopes of the Hartmann Mountains (cf. map 6). A parallel case 
of dispersal can be reported of Protodactylus, the type specie of which (upitus) 
was known from the Mopnedes desert, while another species (*sanctae-mrim) 
was recently discovered also in  the N'Gola flats of the MarienRuss depression. 

This biotope is peculiar to the True Narnib and harbours the most autoch- 
thonous elements of the Namib fauna. An analysis of the strictly dune-loving 
Tenebrionids shows that they all belong to endemic species and in most cases 
also to endemic genera. It seems that these strictly dune-loving species are unable 
to migrate back to the adjacent, extra-dune soil surfaces which, even if formed by 
sand, may differ from the coarse dune-sand in composition, compactness and 
granularity. Thus the dune species are wholly mnfined to the dunes and can 
probably not exist elsewhere.? 

p Dune Tenebrionids, which were kept in the insectarium on artificial or river sand, 
soon damaged the armatures of Iegs and lost the tactile sense bristles and lateral cilia of 
body; in the Lepidoclrora the knife-sharp lateral margin of elytrrt became pierced and 
broken in places. 
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Endemic genera of the barchan dune section are the following : Nmibomodes, 
* U m k ~ l u m ,  Cialogwthus, FossiEwhile, Archinarn&th, Ewtoloprcs, Narnibimsrs, 
@dochora, Arfhrochra, Cardiosis, Tmsosis, APusosis, Ophthlmosis, Daclylo- 
c&ar, Gyrosis, Cerosis, Pm'lom, Psmogas t e r ,  Syntypkl~s and Ymwyella. 
Strictly endemic dune species have been developed also in genera which, in one 
way or the other, are diffused also outside the true barchan duns .  Such genera 
are Phnerotomea, Puchynotelw, W, Steno~ard, Stzps and C m o c y p t i m .  
Of the several hundred species of the psammophilous Pan African genus Zopkosir 
not a single one has gained access to the dunes, nor do I know of any Tenebrionid 
species which occurs on the sand of dunes and also on other soils. 

While many of the endemic genera are monotypical, the speciation in others is 
~markabIy high, with LepidotIzoru composed of nine different forms, V m y e l l a  
and A1am'bornodes each numbering four species, Cmdiosis ten forms, etc. In the 
genera mentioned, and also Onyes and Pachynotabs, a spIit into  PM to four 
syrnpatric specis has often taken place, due probably to the adaptive response of 
the respective forms to subtle differences in the conditions of ecological niches. 

The main ecologica1 niches which exist in the barchan dune area, and to which 
the respective inhabitants react in a convergent manner, are the foIlowing: 
(a) Portions of the barchan dunes which bear more as less scattered vegetation, 

such as dune grasses, rVarras (Acaathm'cyos horrida), etc.; these portions are 
usually situated in the marginal area of the dune systems, or are formed by 
smaller, undulating grassy dunes in front of the big and barren dunes. 

This niche is favoured by a great number of dune Tenebrionids. They are 
plant-followers (Koch, 1952~) 0r plant-satellites (Pierre, r958), as their life, in 
one way or the other, appears to be connected with the existence of plants. They 
are not necessarily phytophagous insects but, as opposed to the inhabitants of the 
barren portion of the dunes, may be bcst characterized by the name of lgravif 
tatem', a s  they are attracted, move or gravitate towards a plant centre. According 
to the manner in which they react to this milieu, they occur in the Namib dunes 
in the trpo following categories. 

(U) Errant p h t - fo l l owe~s  (cf. PI. XIIT). These are all those species which, 
during the active ethological state of daily rhythm, move around between or 
underneath the  plants, and retire into the sand below the plant for the interval of 
their daily dormant state. A typical example af such an errant plant-follower is 
0 n ~ ' S p E m .  It is a dayIight and considerably heliotactic sand-runner of the 
barchan dunes, living dways close to some plant and frequently taking inter- 
mittent shelter in the half-shade of this plant during the day, but digging itself 
into the sand underneath the plant at sunset for the period of its nocturnal 
dormant state. 

Many of the diurnal and also the nocturnal dune Tenebrionids can be placed 
in this category, such as Natnibomodes, Archiarmmibia, Namihimw, Arihrochma, 
O#tkalmo&, Gyrosis, Stips staS and of the genus Olaymmh the species plana, 
lobicollis, st~bchqata, xugatip~twrir (cf. PI. XIIE), margiaipmais and langi. 

(p) Stationmy plant-foIIowers. The species of this category appear to be more 
intimately connected with the pIant than those of the preceding group. They 
usually live in gregarious populations in the sand underneath the plant, generalIy 
between the roots, and surface from the sand only occasionaIly, without moving 

far  away from the plant. In this behaviour they recall the Tenebrionids of the 
~1rcum-African littoral sand fauna and are a11 also nacturnal, or permanently 
'under-sand' insects. Typical representatives are, for example, Caettocyptims 
deswhwhcus, p h h i d e s  and peezi, P m m I m  alfkeni, Psmnmagnster malmi and, so far 
as I was able to observe, also DactylocaEcar coccus and probably Syntyplrius sub- 
t e r *m.  The early stages of these species, and probably afsa of those of the 
preceding group, may belong to these stationary plant-fallowers. 
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(h) The barren dunes and vegetationlem slope and crest portions of grassy 
dunes. Until recently the barren sand of the desertic dunes in general, which is 
devoid of any macro-flora, was believed to be devoid also of all other life, except 
for bacteria, micro-fungi and micro-algae (cf. W a n  & Fehes on the micro-life 
of the Saharan sands). IVith the exception of observations which we have carried 
out in the Namib Desert, there is no mention in literature of this so-called hostile 
biotope representing in fact an optimal ecological niche for a whole group of 
Tenebrionids. 

The species which have adapted themselves to this extreme biotope may be 
defined and referred to by the tern ultra-psammophkIw (Koch, xgbr), for they 
na longer depend on active pIant life, but just dwell anywhere in the barren 
wastes of sand, without necessarily being attracted by plants, or gravitating 
towards any other central object. 

To these uItra-psamrnophilous dune-dwellers bebng the most specialized of 
ail Narnib Tenebrionids, viz. all Lepidochora (cf. P1. m), Cadasis, Tarsoh, 
Aakosis, Vernayella, and of 0 n . k  the species mguicarbrw (cf. P1. XILI) with 
its subspeciespolita, lam-cqs, b ~ m k i ,  candidipemk and h i c o b  with its subspecies 
marshaIIi. 

(c) Some greatly specialized genera cannot be assigned to any of the above- 
mentioned categories, and seem to react to various further emlogical niches. 
Calognatfw chmralatii, Vammitun hsham'cum "namibetase, Cwosis h w e r o k  
and *Uniungulum *hoeschi, for example, have been observed to Iive in barren 
sand, but under variously different conditions. CaIopthiss and Vmonium 
brrshrnanicum *nam'beme occur in close proximiq to the marginal area of the 
barchan dunes, in wind-blown sand which invades the foot of the big dunes or 
rocky outcraps and hills; they have never been observed within the barchan dune 
system, and it seems that they display somewhat petro-psamrnophilous habits. 
*Linimgulum has been discovered in  the  grassy marginal area of dunes, but does 
not seem to be attracted by vegetation. Quite a special ecologid niche is 
occupied by Ce~oni, which we observed regularly within the true, barren barchan 
dunes, but exclusively in the run-off valleys between the dun=, on a more com- 

pact sand of somewhat grit-like granularity. 

C. Sandy to gravelly plains, with isolated rocky outcrops a d  hi1.h 

The principal characteristics of this section-f are the hard consistency of the 
soil (sandy, gravelly, rocky or partially covered by blown sand), and the wide 
extension of flat, IOW ground. This low ground is almost continuous but con- 
siderably constricted by the great expansion of the barchan dunes in the Southern 
Namib ; it is divided by a great number of river-beds in the Northern Namib, 
and expands right to the coast line in the dune-less southern portion between the 
Swakop and Huab Rivers. 

Although physiographically clearly delimited in the east by the natural borders 
formed by the escarpments of the highlands (Jaeger),I this part is the least 
sharply defined of the ecological sections of the Namib. The 2000 ft. (or 600 m.) 
contours, which were accepted as eastern border lines, do not coincide in most 
cases with the natural faunistical limits. The plains often rise gradually above the 
2000 ft, contour, and various enclaves of the highlands, such as isolated hills and 
portions which have broken away from the escarpment, keep below this contour. 
Thus, on the one hand a great number of faunistical elements of the highlands 

f See parts of the 'Inner Namib' and the 'Outer Namib' of Waiter, and 'Vor-Namib' 
of Gebien, Mertens and others. 

f GeomorphologIcally Jneger includes the whole of the coastal incline in the Namib, as 
opposed to the highIands delimited by the escarpment in the west. 
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have far down and westwards on to the low ground of the Namib, 
on the other hand, several Namib elements have penetrated in the midst 

of the highlands by means of 'river-pockets'. 
Generally, however, the true and endemic Namib elements of the low ground 

are readily recognizable by the fact that they do not occur in the highlands proper, 
while many highland species descend to the IOW ground and are frequently met 
with right at the foot of the barchan dunes (e.g. species of the genera RmatieZIa 
(cf. P1. XIV), Herpisrius, Rhamm totits, Asphalf~sihes, Drosochm, Nicandra, 
Psectes, Zophosis, Stips dohmi 'namibense's, etc.). 

Of typical and endemic Namib farms Iiving on the plains, mention is made 
here only of a11 the 'white' Calosis, the 'white' Stetaocasa ehrnea (cf. PI. XI\:); 
the  genera N m n e s ,  1Wicradwopsis, "Carpielka, Palponaodes, Protodactyb~s, 
together with Stmocma phalaagium and vehx, Stipsostoma sculpta, St$s dohrni 
*ntamibmi ,  Wosis  'morahsi, as well as localized species of Xopkosis, Srmolarnrrs, 
Lornam,  Drosochrina and Stizopina. The ecological niches occupied by these 
Tenebrionids vary in indefinite ways according to geomorphelogical and vegeta- 
tion biotopes. 

Uttra-deserticoIous tendencies seem to  prevail in same species, such as 
Stemcara eburnea and phalangismm, C a E o ~  ramabilis, hndfeolmi and tricolor, 
Gyrosis *morabsi and several ZofihoStS, which are not attracted by plants, and pass 
their dormant phase in the sand or under small pebbles. Deviations from this 
behaviour may be due to various factors, such as seasonal rhythm, etc. Thus we 
found large numbers of individuals of Stetlocma ebuma under Salsola plants on 
the quartz-grit plains between the Omaruru River and the Lagoon-Mountains, 
while the same species, on the gravelly flats north-east of Rooibank, was observed 
to be typically errant, and did not take sheIter under the scattered A r t h r a m ,  
kubnitziae plants which represented the only vegetation on these etherwisc 
barren piains. 

Psammophilous plant-followers are Stenocara phakangium, the P a l p d e s  and 
Protodmtylris, the two former being errant, the latter almost stationary and also 
penetrating into the marginal area of dunes in the Porto AIexandre desert. 

Typically petrophilous insects are Microderopsis, Rhammatodes, Asphaltesthes, 
h m v s  and many Drosochrina; several species of Rharnrnatodes and AsphaZ- 
resfhes show subcavcrnicolous habits and live in eroded caves or in cracks of rock 
surfaces. Wind-blown accumulations of dry grass fragments and other detritus 
are the habitat of "CarpzelEa, Stmolamus and various Stizopina and Cryptochilini. 
Some adelostornoid Eurychorini are myrrnecophiIous, while St+s dohhmi *nami- 
b m ' s  and Stz)rostoow smlpta seem to prefer the abandoned burrows of rodents 
and reptiles. 

Between Orange and Koichab Rivers Between Koichab and Kuiseb Rivers 
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Between Orange and Kaicbb Rivers Bemm Koichab and Kuiseb Rivers 

C ~ T ~ X I L I N I  
PmapaEhymtela eberkm' 
Pa~hynoteZus grunaCicoUis 

Ieucinus 
nornib& 
longipiIis 
oddnlarphru (1) 

ntr~ico l lk  fat. 
conrma f.t. 

comma m ' w m  comma .&mm& 
adborzoiatus 
alboshattrt 

ORhrrmmnSoder aequalipemck 
Derosphaerr'm htrmilis 
OCyphosiethe tau cuwi'pectw 
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ANNms OF THE TRANSVAAL M u s m  81 

Between Orange and Koichab Rivers Between Koichab and Kukeb Rivers 
ZOPHOSINI 

Cardiosis firimdrei f.t. 
fUiWltm*~. ?lm~l%effpis 
fainnair. freyi 

OO& cM 
Hirtograbies n a w  

laR;p;Ii+ 
QStridiguia phniwmh 

STIZOP~NA (OPATIUNI) 
Parastiz@tx duhli 

~ l i t h o p s a p h i l ~  
O P a r m t k o p u s  bnlnemm 

Periloma al&held 
PI-C eacpa&U& P s a m m o g o s ~  mmalmti 

Syntyphlrrr srrbtmamw 

STWOLAMIWA (OPATRINI) 
Stenolamus mothcodetnnu 

GONOPINA (PIATPNOTINI) 
O G o t w W  M P  O G m o p u s  tibinlis 

P H A L E R I ~ I  

o P ~ h u k &  copemis OPacAyphalertn capsnnpsnns 

C A B N D C R Y P T I ~  
Caenorr~pticrrs deserticrrs 

Qphulwoides ~Cmorrypticus phakdder (6) 
peeai 

O F i t s i m m M L F l m  Eyrnbitlrn 
" VemyeIla noch.Vnga 

ephinltes 
*parrliani 
+delrrbati 

DRWCHRIYA (DROSOCHRTNI) 
Nkan$*a r p i ~ l o s a  

New recur&: ( I )  Also north of the Orange R i w r  (Dabem dunes). 
(2) 0nytmo-h laepricqx spreads northnrards ss far as Gobabeb (also at the Tsauchmb 

River and Sossus VIei). 
(3) Collected also in the dunes near Gobahb. 
(4) Very mmrnon also on the fit plains at the southern side of the Kuiseb River, near 

Gobabeb. 
( 5 )  Stips stali has been collected everywhere on the dunes of the Southern Namib, from 

about HaalenberE northwards aa far as Walvia Ray. 
(6) Recently the following species were collected alm at the Tsauchab River, SOSSM 

mei, Gobabeb and Rooibank: Arthmchora armtofa, Archhamibh peezi, Cardioair fair- 
mnirei f.t,  and frevi, Ceroris hweroensis, DactyIocalcnr cuecus and CaenoqptinrPphaMde$. 
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LIST OF TIIE SPECIES OF THE NORTHERN NAMIB 

Between Kuiseb and Huab Rivers Between Huab and Cuncne Riven Between Cunene and Coroca Rivets 

MOLUR~MI 

Phanevutomea cordhmtre 

North of Coroca River 

Pkatterotomm dubiosu~n 
arget1teafasc1hztr-m 

Psammodes sellntt~s subsp. 
rrrini 

OSynhilnba c o r d i f m  

Onylnanis murginipenttis 
subsp. pugruvd 

Onymacris marp'~ipmnis f.t. Onymam's niargzkipennis 
subsp. nipopunctatn 

hicolor f.t. be. nrarshalli 
britrcki 
*Y isseraera 

candiddpmsis 

~Ewtolop~ls octos&tus 
~Physosterum giubosa ft. 

glob. cpi$hysoides 
ghb ,  sclrerzi 
csdbripes OPhysostema m'bripe~ OPhysosdwnfl crdhrrijes OPhysostma m*br$es 

Between Kuiseb and Huab Rivers Between Huab and Cunene Rivers Between Cunene and Coma Rivem North of CO- River 

ADBMIINI (EMTZ.) 

Stenotm bnwlnipes Lt. Sdetlocma h n n .  plutiEostarcl 
d@ressu f.t. depr. dholuta 

~ E u  ychora batesi 
aa~g01emis 

Mitrodwopsir ben~e1msib Midwopsds  Lenguelensi 
Asphflltesilrcs complicans 
subsp. inmk.atus 

Rhammatodes strintriltrs 
speIuncarias Lt. 
spelric. mocnmedittus 
mrrclradoe' 
oasis 
moufleti 
cc~rinab~ls 
deser~e'cus 
Oqutrdricollis 
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Between Kuiseb and Huab Rivers Between Huab snd Cunene Rivers Between Cunene and Coroca Riven 

TarrvRr~~r (cont.) 
ORhammutodes aequnlipW 

osubcostatus 
Dtnpnesthofdes ~tagmesihrn'des 

OGnophoca anth*. colpotoides OGn@oia atnthrncinn f.t. 
~semrrrrgosa 

oRozonii inftanotntn 

Namibismw cusianeus 

North of Coroca Rlver 

Between Kuiseb and Huab Rivem Between Huab and Cunene Rivers Between Cunwe and Comca Rivere North ot C;woca m m  

zomo81rn (cmt.) I 

~ansmemitnn adelostomoide 
subsp, mocamedimtm 

oadelostomoide 
subsp. biconrut~m 

- - 

New records. (1) Recently we-have collected M i d e r @ d s  bengrielllmrir widely spread (Cape Cross, GobabL, Rooibank, WeIktschia-plain in 
also in the area between the Kutseb and the Huab Rivers, where it seems Game Resewe no. 111, etc.). 
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BIBL1OC;RAPHTC INDEX 

Adesmia Fisher, 1822 (Gebien, 1937; Koch, r 9 ~ - 4 8 )  
ADESMIINI Seidlitz, 1893 (Kuntzen, 1914-I 6 ; Gebien, 1920,1937 ; Koch, 1944-48, 

19sla, 1 9 5 2 ~  19554 
Afinus Fairmaire, I 888 (Gebien, 1937 ; Koch, r 952 c) 

adamantims Koch, 1950a (Koch, 1 9 5 ~  c) 
namibensis Koch, r g52c 

Alogenius Gebien, I 91 u (Haag, x875b ; Koch, rgg Ia ; Ferreira, 1955 a) 
cavifrons semigranulaircs Koch, rgS ra 
roba'nsoni Koch, 195 IU 

Ammiditm Erichson, 1843 (Koch, 19590) 
namrbense Koch, 1959a. 

Ammobirrs Guerin, 1846 (KO&, 195ec; Espanol, 1956; Koch, 19590) 
Anemia Laporte, r840 (Gebien, 1937, 1938; Kmh, 1956) 
Anisosis Deyrolle, 1867 (Chatanay, 1921 ; Koch, 1958) 

caudatus DeyroIle, 1867 (Koch, 1952C, 1958) 
h-OMALIPINA Koch, 1956 
Apteroclitobiris Koch, r 9600 
A r c k i m ' b b  Koch, 1952~ 

peezi Koch, rg52c (Ferreira, 1955") 
Arihrockora Gebien, 1938 (Koch, 1952~) 

mmicola Gebien, 1938 (Koch, 1952~) 
RFphaltesrhes Kraatz, 1865 (Koch, 1941, 1950o, ~ g g a c )  

afrogermatliczu Koch, x94r (Koch, 1943, ~ g s o a ,  rg5zc) 
complicans la~igaters Koch, 1952 c 
costatta Erichson, 1843 (Koch, rgsoa, 1952c) 

Caedis Mdsant & Rey, 1859 (Espanol, iw; Koch, 1950c, 19594, 19600) 
C~mom~~~rcrnr  Koch, 1958 
C~momtkclrs Gebien, 1920 (Koch, 1950c, 1952c, 1958) 

bItsIt-i~tLS K o c ~ ,  1 9 5 0 C  ( K o c ~ ,  1952~) 
desmtictrs Koch, r95oc (Koch, 1g5zc) 
peezi Koch, r 95 8 
phatmoides Koch, 1950 c (Koch, 1952 c) 

CALQGNATHIRII Lacordaire, 1859 (Gebien, 1937; Koch, 19500, 1955~)  
Caloffraathux Guerin, 1836 (Koch, ~ g s o a )  

chmolatii chmrolotii Guerin, 1836 (Koch, I950tJ, 1952~; Ferreira, r g g g b )  
chewolatii eberlanzi Koch, rgsoa {Gebien, 1938; Femeira, l9 jr  ; Koch, 1952~) 
chmolatii  a&oIor Pic, 1912 (Koch, 1952c) 

CaIosis Deyrolle, I 867 (Chatanay, 192 r ; Koch, 195 8) 
anrabiiis Deyrolle, 1867, (Koch, I ~ S ~ C ,  I 958) 
annabilk brumilineata Koch, 1952 c (Koch, r 958) 
a m b i l f s  makopensir Koch, I952C (Koch, 1958) 
I~lndliolnlr* Koch, 1952 c (Koch, 19-58) 
tricolor Deyrolle, 1867 (Koch, r952c, 1958) 
tricoior albescens Koch, 1 9 5 2 ~  (Koch, 1958) 

Carchares Paswe, 1887 (Gebien, 1920, 1937, 1938; Koch, 1958) 
padis  Pesin~ey,  r 886 
granulosa Peringuey, x 886 (Gebien, I gzo) 
tnacer Pascoe, 1887 (Gebien, 1920) 

Cardiosis Deyrolle, 1867 (Chatanay, 1921 ; Koch, rggzc, 1958) 
carpi Koch, I 952 c (Ferreira, 1953 b) 
etETL?it~ K o c ~ ,  I g S O a  (KO&, 1952~) 
f a i m i r e i  Peringuey, I 885 (Koch, 1950a; Ferreira, 1951 ; Koch, 1952~; Ferreira, 

19541 
f a i ~ m a i r e i f i ~  Kulzer, E 949 (Koch, 1952~) 
foirnm're~~ luederitzensir Koch, I 952 c (Koch, r ggoa) 
fadrmairtri narntibmsis Koch, 1952~ 
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Amms OF THE TRANSVAAL MUSEUM 87 

~ f l e t i  DeyroUe, 1867 (Koch, rgszc, 1958) 
trianpI;fera Gebien, 1938 (Koch, 1952 c) 

Cmosis Gebien, 1920 (Koch, ~958 )  
h ,~mens is  Gebien, 1920 (Gebien, 1938; Koch, I ~ ~ Z C ,  ~958)  

Cimdcia Fairmaire, r 891 (Koch, r 952a) 
einipes Fairmake, I 89 I (Koch, 1952a ; Ferreira, 195 5 a) 

CirnicicI~oru Koch, 195za 
m u I a t a  Koch, r g 5 2 a  
&antea Koch, 1952a 
Izessei Koch, 195za 

Cimiciopsis Koch, r 952a 
atru Koch, 1952a 
castleae Koch, r952a 

Clitobiw Mulsant & Rep, 1859 (Espanol, rw; Koch, 1959a~ b, r g h )  
Corinta Koch, r950c (Espanol, 1956; Koch, r g s g a ,  1g6oa) 
Cmoptmls  Koch, rgsac (Koch, r959a, 19600) 
Gryptocarpes Koch, rg5zc (Koch, 1958) 
CRYWOCHILIKE Sotier, 1840 (Haag, I 872; Gebien, 1937 ; Koch, 1952 6, 1953 a, 

1955a, 19576) 
Cyphosteths Marseul, I 867 (Koch, I gsoa, 1952~) 

gigantea Koch, r 9500 
tau cae.ipectru Koch, 1952~ 

Dactyhcdcar Gebien, 1938 (Koch, 1958) 
CaecusGebien, 1938 (Koch, ~ 9 5 2 ~ ;  Ferreira, 1g53b; Roch, r955a, 1958, 1g6ob) 

D A ~ C A L C A R I N A  Koch, r 95 8 
Dexosphamitu Westwood, r 889 (Koch, ~ g ~ o a )  
D'udmma Koch, 1g6oa 
Diestecoptrs Solier, I 848 (Koch, rg58) / 

grucilipes Koch, 1958 
Itistrio Koch, r 95 8 
maxtinsi Koch, 1958 

DiphyrrI~ynchus Fairmaire, 1849 (Gebien, I 922 ; Koch, I 935 ; Gebien, 1937 ; Koch, 
7953b, 1956, 19604 

DROSOCMIINA Koch, 1958 
DRO~~CHRMI Koch, 1958 
Drosochm Erichson, 1Rq3 (Koch, 1958) 

menrclatu Erichson, 1843 (Koch, 1958) 
desolatus Koch, 1958 
oernayam Koch, 1958 

EMMWLINA KO&, 1956 
Epiphysa Blanchard, 1845 (Gebien, I 937 ; Koch, 1951 a ; Ferreira, 1954) 

cilinta Bates, 1872 
harbato Koch, 1951~ 
l a r i s t m  Koch, 195 EU 

lo~rrvrmsi Kach, 1951 a 
EPITRAGINA ICmh, 195 5 a 
Etlim7is E-laag, 1873 (Koch, 1 9 5 3 ~ ~  19550, 1958) 

urnayi Koch, 1958 
Eu*ycHora Thunberg, 1791 (Haag, 1 8 7 5 ~ ;  Koch, 1952a) 

ulaticallis Gebien, 193 8 
an.golensis Haag, I 875c 
batesi Haag, 1 8 7 5 ~  

E v ~ u c ~ o ~ r ~ r  Hag,  1 8 7 5 ~  (Gebien, 1937; Koch, I 9520, 1 9 5 5 ~ )  
Eratolopr~~ Gebien, r 938 

cnlcaratw Gebien, 1938 (Koch, 1951 a) 
octoseriatru Gebien, I 938 (Koch, r gg~e, 1952~; Ferreira, 1955~) 

E~triEIitis Haag, I S75c (Koch, I ggza) 
wahlbergi Ha-ag, 1875~ (Koch, 19520, 19534 
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Fal~mmdiiuff Koch, 1p6oa 
Falsucdim Espanol. 1943 (Kmh, r95ga, r g k a )  
Fitzsimnsium nom.nov. for F i t z s i d  Koch, 1955 c (Koch, r 958) 

c y d i u m  Koch, rps-jc 
Fossilochile Koch, I pgz b 

nrfa Jbch, 1952b 
Freyda Koch, r ggg b (Koch, r g6aa) 

Onopkota Erichson, 1843 (Koch, 1943, 19444 ig5on) 
anthracinn Erichson, I 843 (Koch, [g*) 
anthtan'tta mlpotoides Koch, 1944a (Koch, r950a ; Ferreim, I 955 a) 
seminigosa Kraatz, 1865 (Koch, r g w )  

Gmocephalrf-m Solier, r 834 (Espanol, I 944 ; Gridelli, 1945, t948) 
kolbei Gndelli, E 945 (Gridelli, 1948) 

EONOPINA Koch, 1956 
Gonopus Latreille, 1829 (Gebien, ~920,1937, 1958; Koch, rg53e; Femira, rg5Sa; 

Koch, 1956) 
pldciven~s Gebien, 1920 
tibiulis Fabricius, r 798 

Gymis Gebien, 1920 (Koch, 1958) 
orbiculaPis Deyrolle, r 867 (Chatanay, 1921 ; Gebien, 1920, 1938 Koch, 1958) 

Hmrstro&~m Koch, rp53d flbch, 1g~6) 
adelostomide mocmdisnnn Koch, 1956 
adelostomoz2e bicmuttrm Koch, 1953f (Koch, ~956 )  

HeliopItosds Koch, 1952 c (Koch, 1958) 
kaInhoPe'ca Koch, 1952C (Kach, 1958) 

Herpiscius Solier, 1836 (Gebien, r g20 ; Koch. 1958) 
bisbicostatrrs M i e n ,  1920 

robinsoni Koch, r 958 
Hesseo& Koch, I p58 

adnmnntina Koch, 1958 
Heteroclaeira Lacordaire, 1859 (Gebien, 1937; Koch, 1953b, 1956, rg6oa) 
HGTEROTARSWI K o c ~ ,  1956 
Hirtograbies Koch, n953e (Koch, 1956) 

cotnpi Koch, r 953 e 
lonfia'pilis Peringuey, 1 9 8  (Koch, 1953 e) 
tnatnibends Koch, r953e 

HWO,WLINA Koch, E 955 a 

LeptZochma Gebien, 1938 (Koch, rggon, 1952~) 
diaphma Koch, 1 9 5 0 ~  (Koch, 19.52~) 
dixcoi&lis Gebien, 1938 (Koch, rgsoa; Ferreira, 1951) 
ebmlanm' Gebien, 1938 (Koch, 1g5oa, r g ~ z c )  
eberlanzi parua Koch, 1958 
nocturna Kmh, 195zc (Koch, 1958) 
pflosa Koch, r950a (Koch, rggzc) 

LITOBORINK Antoine, 1941 (Espanol, 1945 ; Koch, 1g53 c, I 956) 
k a m n r s  Koch, 1952C (KOch, 1958) 

damma Koch, 1958 
diplidiopsis Koch, 1952~ 

Ma~~opodu Solier, 1835 (Kuntzen, r 9x4-16 ; Kmh, 1944-48) 
Macrotrdyscelis Pic, r925 (Koch, 19$3g, rgha) 
MELANIMIN~ Koch, 1956 
Metri'ow Solier, I 835 (Runizen, r g q - 1 6  ; Gebien. f 937, rgza) 

Knnmmi Koch, 195r (Koch, r g ~ z c )  
kunmm+s karakul Koch, 195zc 

M I C R ~ ~ ~ R E I N A  Koch, 1958 
IMa'crodw@sis Haag, 1875a (Koch, 1g5oa) 

benguelensls Haag, 1 8 7 5 ~  (Koch, 195zc) 
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Micro& Koch, I 958 
trunsbechunm Koch, r g58 
viiltmai Koch, 1958 

MOLERINI Soliw, 1843 Waag, 1871, 1873, 1875~; Koch, I ~ S I ~ ,  r g ~ z d ,  t953c, d, 

Nami&m Koch 1952c 
cnstotreus Kmh, 1952c (Femira, 1954) 

Namibomodes Koch, I g52 d (Koch, 1958) 
serrkmarfo Gebien, 1938 (Ferreira, 1953b; Koch, 1958) 

N m n e s  Fairmaire, 1888 (Gebien, 1938) 
expansicollk Fairmaire, 1888 (Gebien, 1938) 

Nmcaedius Kolbe, 1915 (Espanol, 1956; Koch, 1 9 t h ~ )  
Nicandrn Fairmaire, 1888 (Koch, 1958) 

desertica Koch, 1958 
michaelsmi Gebien, 192a (Koch, 1958) 
spinuIosa Koch, 1958 

Ogr& Peringuey, I 899 (Koch, 3953 e) 
campi Koch, 1953 e 

QNCOSOMINA Koch, 1958 
ONCOTIN KO&, 19536 (KoCh, 1956) 
0nycho.k Deyrolle, 1867 (Chatanay, rgzr ; Koch, 1958) 

gracdipes Deyrolle, 1867 (Gebien, rgzo, 1938; Koch, 195zc, 1958) 
Onynsacris Allard, 1885 (Haag, 1875b; Kuntzen, 1914-16; Gebien, 1937) 

bicolur Raag, r 875 b (Kuntzen, I q I 4-1 6 ; Gebien, I 93 8 ; Koch, r 952 C) 

biceler mars/mlli Koch, I g52 c (Koch, I 958) 
hoshintona Perinmey, 1886 (Koch, 1951 a) 
brirtcki Roch, r g ~ z c  ,' 
candidipemris Bseme, 1840 (Breme, 1 8 ~ 1 ;  Alland, 1885; Kuntzen, 1914-16; 

Gebien, 1938; Koch, rggzc) 
httentota Peringuey, 1886 (Kuntzen, 1914-16; Gebien, 1938) 
lamic+s Ge bien, r 93 8 (Koch, r g5 I a) 
lmgi Guerin, r 843 ; Allard, r 885 ; Kuntzen, 19rq-16 ; Gebien, 1938 ; Ferreira, 
195 I ; Koch, r952c, 1958) 

labdcollis Fairmaire, 1888 (Kuntzen, 1914-16; Gebien, 1938; Koch, 1951 U) 

mgim'ipenais nipopunctota Kech, r952c 
mar~wripmnis palpawed Peringuey, 1885 (Kuntzen, 1914-16; Gebien, 1938; 

Koch, 1 9 5 2 ~ )  
mltistriata Maag, I 875b (Allard, 1885 ; Kuntzen, I 914-1 6 ; Gebien, I 938, 

K o c ~ ,  1951 Q) 

paioo Iiaag, 18756 (AlIard, 1885; Peringuey, 1885, 1886; Kuntzen, W14-16; 
Koch, 1951 a) 

m{va cwaflzrar~ Haag, r 875b (Kuntzen, 1914-1 6; KO&, 195 I a) 
pazva mjuncta Haag, r875b (Peringuey, ~886; Kuntzen, 1914-16; Koch 1951a) 
Paiva dis;jrmcta Koch, E g5 r a 
paim schettcki Kuntzen, r g 14-16 (Koch, 195 r a) 
p!am Peringuey, r 886 (Kuntzen, 1914-I 6 ; Gebien, 1938; Koch, r 95 1 a; FerAm, 

1953a, :a554 
filana dehles Koch, 195 I a 
rirgatipmtinis Haag, I 875b (Allard, I 885; Peringuey, 1885, r 886; Kunuen. 
1914-16; Gebien, 1938; Koch, rggra) 

d e l m g a t a  Gebien, 1938 (Kmh. 195 r a) 
~t~gllfc~&ris Haag, 1875b {Allard, 1885; Peringuey, 1885, 1886; Kuntzen, 
1914-16; Gebien, rg38; Koch, 1951 0 )  

~ ~ i i n r l a r i s  polita Gebien, rg38 (Koch, 1951 a) 
OPATRINA Koch, 1956 [Espmol, 1958; Koch, rg6oa) 
OPATRINI Espanol, 194.4 (Koch, 1956) 
QpfiaJreimnia Koch, 1952.C 

~ ~ U R I N A  Koch, 19550 (Koch, 19524 
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90 ANNALS OF THE TRANSVAAL MUSEUM 

Pachynotelus Solier, 1840 (Haag, 1872; Gebien, 1920, 1937, 1938; Koch, 19526) 
albonotatus Haag, 1872 (Koch, rggzb )  
albostriatw Haag, 1872 (ICoch, 1952 b)  
catulw Koch, rggzb 
c a m m  Gebien, 1920 (Koch, 195zb) 
comma dnmarmsis Koch, I g52 b 
c o m m  niveus Koch, rggab  
ddmorphus Koch, 1952 b 
guri$inns Koch, 1g5zlr 
granraticollai Gebien, 1920 (Koch, 1952 b) 
h a g i  Peringuey, 1899 (Gebien, 1920; Koch, rgpb) 
Irmmin;ferus Koch, 1958 
kaszubi Koch, 1952 b 
leopardims Koch, 1952 b 
IeiiCiPIus Koch, 19526 
lilteattrs Haag, 1878 (Koch, 19;zb) 
Iongipibis Gebien, 1920 (Koch, rggzb) 
rtnachadoi Koch, 19526 (KO&, 1958) 
mciradoi laeuinanrgo Koch, r 952 G 
machadoi t i p k m  Koch, 1958 
nanail~etllris Koch, I 95 2 b 
scaccaritsrn Koch, I 952 b 
streyi Koch, 1952 b 
strigicollk Gebien, ~ g z o  (Koch, ~ g g z b )  
strzgicollis junior Koch, 1952 b 

Pachyphl& Gebien, 1920 
capensis Laporte, r 840 (Chevrolat, r 878 ; Gebien, 1920) 

Pulpornodes Koch, 1952d (Koch, 1958) 
halophila Koch, r g58 
physoptmu Gebien, 1920 (Koch, xggzd; Ferreira, 1953 b ;  Koch, 1958) 
plzyysoptera a n p o l m i  Koch, 1958 
rudebecki Koch, r g ~ z d  (Koch, 1958) 

Parapac/rynotela Koch, 1952 b (Koch, 1957b) 
ebdanxi  Gebien, 1938 (Koch, rqgab) 
johni Koch, 19576 

Parustizopus Gebien, 1938 (Gebien, 1938-42 ; Koch, r953h) 
balneorltm Peringuey, 1908 (Gebien, 1920; Gebien, 1938) 
dieltli Gebien, 1938 (Koch, rg53iz) 
lithopsofilnilus Koch, 1953h 

PmiIomn Gebien, 1938 (Koch, rg53h, 1956) 
alflteni Gebien, 1938 (ICoch, 1 9 ~ 3 h )  

P h a l e r i d m  Koch, r953 e 
PHALERIINE 1Mulsant, 1854; Gebien, 1938-42; Ferreira, 1955a) 
Phalerisdda Kulzer, 1959 
Phanwotomea Koch, 1958 (Koch, 1952d; Solier, r843) 

argmteofnsEintum Koch, m953 f 
cordirmire I-Iaag, 1871 (Gebien, 1937; Koch, sg52d, ~ 9 5 8 )  
dtihiosum Peringuey, 1899 (Gebien, 1937, 1938; Koch, 1g52d, ~ 9 5 8 )  
gibbmsulum Peringuey, 1ga8 (Gebien, 1937, 1938; Koch, r95zd) 
i~nhricatrrm Koch, rg5zd 
r o n ~ m m  Koch, 1952d 
sericicollc Koch, 1952 d 
vereacndum Peringuey, 1899 (Gebien, 1937, 1938; Koch, 195263 

P~~A,UEROTOMEINA Koch, 1958 (Koch, 1952d, 19550) 
Pkysostma Aliard, 1885 (Gebien, I 937) 

m'bripes Haag, I X75b (Allard, I 885) 
ghbosa Haag, r875b (AlIard, 1885; Koch, 1951a)  
globosa epifilrysm'des Peringuey, r 885 (Koch, 195 r a) 
globosa sclrerzi Koch, 195 1 n 

PLXTYNOTIKA Koch, 1956 
PLATYNOTINI Koch, 1956 
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platysemodes Strand, 1935 (Haag, I 875~; Roch, rqsza) 
bmgueEm& Haag, 1 8 7 5 ~  (Koch, tggza) 

Piesioderes Mulsant .8: Rey, 1860 (Gebien, 1922, 1938-42; Koch, IQSOC, I g S g a ,  
I g60a) 

Praogena Laporte, r 840 (Maklin, r 863 ; Gebien, 1 94.2-44) 
Protodactyh KO&, 1952~ (Koch, rggS) 

optinls KO&, 1 9 5 2 ~  (Ferreira, rg53b; Koch, 1958) 
Psmntnodes Kirby, 1818 (Haag, 1871 ; Gebien, 1937;  Koch, 1952d, 195sa) 

diabolica Koch. r052d (Koch, 1 ~ 5 . 5 ~ )  -. 

kber~aazd ~ o c h ;  1652d ' 
Haag, I 871 (Peringuey, 1886 ; Gebien, 193 j ; Koch, 19jgaE 

klri.vip Peringue~, 1908 (Gebien, 1920, 1937) 
lossonui Koch, rggz d 
schdtzei Peringuey, r g08 (Gebien, I 937 ; Koch, I 955a) 
s e i l a t ~  Ham, r875a (Gebien, r 937; Koch, 1953 f) 
sellntlss uriai ~ o c h ,  1953 f 
vialis Burchell, 1S22 (Haag, 1871 ; Gebien, 1937; Koch, rg55a) 

P~ammoga.~ter Koch, r 95311 (Koch, rg56) 
malmi Koch, rq53lt 

Psaryphdua Koch, 1952 a 
dotlaara Koch, 195zn 
nlacr'iadm- ICoch, 19520 

Psectes Hesse, r 935 (Gebien, 1 9 4 2 - 4 ;  Koch, 1958) 
Pygwmeodes Roch, 1g52d (Koch, 1958) 
PYTHIOI~INI Koch, 1955 b (Koch, 1956) 
Pythiopus Koch, 1 9 5 2 ~  (Koch, 1955 b, rg j6) 

camutipectri.s Koch, 1 9 5 2 ~  

RmatkEIa Koch, 1944-48 (Koch, r gg I a) 
gebieni Koch, 1944-48 (Koch, 1951 a) 

Rhantatodes Haag, 1875a (Koch, rgqr, r95ou, 1952~) 
oeqrmlipmnis Peringuey, 1899 (Gebien, 1920; Koch, rgsoa, 1 9 . 5 ~ ~ )  
caritratus Haag,  1875a (Koch, 1941, rggoa, rgsacl 
cataractrcs Koch, 1950a (Koch, 1 9 5 2 ~ )  
deserticus Koch, r952c 
holgaknsis Koch, rggoa (Koch, 1952c) 
longicornis Haag, 1875a (Koch, 1941, 1943, 1 9 5 0 ~ ~  1952~)  
Jmgicornis sceletoiiorue Koch, I 952 c 
macltudoi Koch, 1 9 5 2 ~  

moufletd Haag, 1875a (Koch, 1941, r950aj rg5zc) 
om's ICoch, iq52c 
qnradricollis Faimaire, 1902 (Koch, 1941, 1943, 19500, rg52c) 
s#ehmcarius Koch, 1952 c 
~pelrmcariris rnocatnedinus ICach, I 952 c 
striafltltis Koch, 1941 (Koch, 1950a, E ~ ~ Z C )  

mhcostatus Koch, 1941 (Koch, rg5oa, 1952~) 
tagen athoides Koch, 1941 (Koch, 195oa, 1952~)  

Rozonia Faimaire, r 888 (Gebien, 1920 ; Koch, I g ~ a ,  z g ~ z c )  
halli Koch, 1 9 5 2 ~  
infrmofatu Koch, 1g52c 

SCAURIM Solier, 1836 (Reitter, 19r4; Gebien, 1937; Kach, 1958) 
SC~ER~NA Koch, 1956 
SEPIDIINA ~ C O C ~ ,  lg55 a (Koch, 1958) 
Somatinhp Hope, 1840 (Koch, 19550) 

weleoitschi Koch, I 955 a (Koch, r 958) 
Sfmetkmus Gebien, 1937 (Koch, rgszd, 1955 a) 
Stmcara Solier, I 835 (Haag, r 8756; Reitter, I gr6a ; Gebien, 1920) 

beiharn'c~~ Koch, rgg I a 
h n n i p e s  Haag, I 877 (Peringuey, I 904; Gebien, rgzcl) 
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brtlmpes phnkosdada Koch, 1952 c 
depresra Haag, I 875b (Gebien, 1920) 
depressa dissolrsta Koch, rggac. 
deswtica Koch, rggzc 
dilatkowris Koch, 1950a (Koch, 1952~) 
eburnea Pascoe, 1866 (Haag, 1875b; Gebien, 1920; Koch, 1958) 
imffectata Gebien, r 920 (Koch, r g p a )  
maclzadoi Koch, 1950n 
m ~ s a  Haag, 1879 (Koch, 1952~) 
phelatzgium Gebien, 1 g20 (Koch, 195oa) 
phalangiurn rufofemorata Koch, xg5oa (Ferreirs, 1951, 1953a) 
aelax Peringuey, 1886 (Koch, 1g5oa) 

Stenoderia Reit~er, rgr 6a  (Gebien, 1937; Kmh, ~ g s z c )  
marshalli Koch, r95zc 

STENOLAMINA Koch, 1956 
Stmolamrrs Gebien, 1920 (Koch, 1953d, f, 1955 B) 

brincki Koch, rg53d (Koch, 1953f, 1955b) 
deserticus Koch, x953f (Koch, 1955 b) 
$[urn KO&, 19535 1Koch, r95sb) 
machadui KO&, r953f (Koch, rg55b) 
wsaIacodemnrs KO&, 1955 6 

S ~ O S I N I  Lacordaire, 1859 (Koch, rw, 1943) 
Ste'ps Koch, rgsob (Koch, rgjza; Westwood, 1837; Hang, 1875~; Gebien, 1920) 

cmsidoides Gebien, 1920 (Koch, 19520) 
dorsocostata Faimaire, 1902 (Gebien, 1920; Koch, rg5aa) 
gebieni Hesse, 1935 (Koch, rgsza) 
stali Haag, r875c (Koch, 1952a) 

Stipso~toma Koch, 1 9 5 2 ~  (Brown, r958) 
sciclpta Gebien, 1920 (Koch, rg5za;  B-, 1958) 

STIZOPINA Koch, x956 (Gebien, 1938) 
Stizopus Erichson, 1843 (Mutsant & Reg, 1859; Gebien, 1938; Koch, 1956) 

latkcollk Erichson, 1843 (Mulsant & Rey, 1859) 
Stouthometnis Karsch, r 881 (Gridelli, 1933 ; Koch, 1937) 
STRONGYLIINI Lacordaire, r859 (Gebien, 1 9 ~ - 4 4 )  
Synsphochwu Koch. rggza. 
Synhimbe Koch, I 952 d 

c o r d ; f m  Haag, I 871 (Koch, rggzd) 
Sytatyphhu Koch, rg53h (Koch, 1956) 

su l r tmnms  Koch, 1g53h 

Tursomdex Gebien, I g20 (Koch, I 952d) 
Tarmsis Gebien, 1920 (Koch, ngg8) 

dammensir Peringuey, 1886 (Gebien, 1920, 1938; Koch, 1952~~ 1958) 
TENTYRIYNR Koch, r955a (Solier, 1835; Gebien, I 937) 
T ~ ~ ~ T I Y I  Koch, r955a (Koch, 1g5oa) 
TlaoriEtophsis Koch, I ggac 
Trachyscelis Latreille, 1809 (Gebien, 1938-43; K&, 1g53g, rg6oa) 

Vmsom~m Koch, 1955~ 
Vamdum Koch, r g p a  

bmhltaanicum Koch, 1950~ (Koch, 1955 a) 
Vmayella Koch, 1958 

ephialtes Koch, 1958 
noctivaga Koch, I 958 

ZambePmia Koch. 1944-48 - . .  . 
ZQPHOSINA ~ o c h ,  1958 
ZOPHOSINI Solier, 5834 (Deyrolle, 1867 ; Chatanay, r grb, 1921 ; Gebien, 1920; 

Koch, 1958) 
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zopho& Latreille, l go2 (Solier, r 834; DeyroUe, I 867 ; Reitter, 19 16 b ; Chatanay, 
1916; Gebien, 1920; Chatanay, 1921; Gebim, 1937; KO&, 1958) 

mg~Lensis Erichson, 1843 (Deymlle, 1867; Chatanay, 1921 ; Koch, 1958) 
bebeono Koch, rgs8 
braini Koch, 1958 
domarinn Peringuey, 1908 (Gebien, 1920; Chatanay, 1921; Koch, 1958) 
drrrsata Peringuey, r $92 (Chatmay, t 921) 

donfiata Deymlle, 1867 (Chatanay, 1921 ; Koch, 1958) 
gremi Koch, r958 
Iaimb~ Koch, 1958 
Ktmentrensis Koch, 1958 
mniszechi Deyrolle, I 867 (Chatmy, 192 I) 
mocmedina Koch, I 9.58 
~mmihmsis Perinbwey, 1908 (Chatanay, 1921) 
pi~bescms Chatanay, 1914 (Chatanay, Igzr ; Koch, 1958) 
salfans Icoch, 1958 
sexcostata Deymlle, 1867 (Chatanay, 1921 ; Koch, 1958) 
soliroga Koch, 1958 
striniimarao Koch. r 0 ~ 8  
trigoi ~ & h ,  1958' - -  
viridilimbata Chobaut, 1899 (Reitter, I 9r6b; Koch, 1937) 

is, J -  H. { 
Q .nr. ,, 
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M a p  I .  Distribution of arid homochates in Africa. (After Meigs; Monod, rg57.) 

Semiarid 

Arid 

Extremely arid (in the South African arid zone: Namib Desert; in the North 
African arid zone: Sahara Desert; in the Arabian arid zone: Rub Al Khali 
Desert) 

+ - - -. - - Limits af Guinean forest regions (Congo-Indic forest) 
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Barchan dunes 

- 2000 feet contout - ApproKimate eastern 
rimits of the True  Narnib, viz. 
2000 feet contour, except for 
areas where the barchan dunes 
expand inland beyond it 

.HD%P= Northern and southern 
lirnin of the Namib Desert 

--m1- Divisions between the 
Transitional ( I )  and the South- 
em K m i h  [+and the Southern 
(z)and the Northern Namib (3) ; 
z + 3  = True Namib 

..-.-.-- 4- feet contour 

Highlands ( s b o v e  
4000 feet) 

e ........ ..... Below S inches rainhll 

D.R.S. Planned site for the 
Namib Desert Research Station 

ZOA .?h - 

Map 2. Limits and divisions of the Kamib Desert. 
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Maps 3-7. Topographynf the Namib Desert and hinterland. (Maps 4-6, aftcr the South- 
West African L : &OO,DOO map, r 9 5 5  edition [Surveyor General, Windhoek]. Map 3,  
after the same and the South African r : ~oo,ooo m a p  ~l'sigonometrical Survey OAlce. 
Pretoria]. Slap 7, after the Follov.~~ng maps: Beetz, W. (1q38), Klimaschwankunrrun 
und Krustenhewccungen in hfrica sudlich des Aquators von der Iireidezeit bis sltm 
Diluv~um (Geogr. GP$. IIRN~oz'PT, So~1dere*m6ffm~tlicht1n~, 3) ; Gossweilet, J . 
Mendonca, F. -1. (rgfq), Carta Fitoaeografica I :zoo,ooo [Cm?. Gm1 dp Angola]; 
3Tinisterio das Coloni~s ( 1 9 3 5 ) ~  Carta de !Xn~ola I : I.~oo,oW~) 

1 0 0 -  Contours. In South-West Africa: 3m, 600 and qoo m contoun (maps 
3 4 ) ;  in the Union of South Africa: zooo-feer contour (map 3); In 
Ancola: zooo-feet contour (map 3) north of the Cunenc River; 400 
and I 0c-o m contours (map 7). 

Hi~hlands. Delimited by the  zoo m contour in South-West Africa and 
the Ynion of South Afr ica  (maps 3 6 1 ,  by the rooo m contaur in 
hnrola (map 7). 

-.- - FnunisticaI border lines of  the Namib 

A Collecting stations for Tenebrionidae 

S!*stems of Garchan dunes in the True  Namib 

Blors,n sund and small dunes nf the Transitional Narnih 
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d - ? P q l l a E  

Map 3. North-western part of the Trmairional Namib and southern part of the 
Southem Namib. 
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IA.rrte~ 

Map 4. Northern part of the Southern Nsmib and southern part of the Northern Namib. 
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Map 5. Central part I (south) of the Northern Namib. 
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I' MI1.C 

Map 6. Central part 2 (north) ofthe Northern Namib. 
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1 0  Z P U ~ I . ~  

Map 7. Northern part of the Northern Narnib, 
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Biotope nJtf t r  w ~ e t ~ l f i o n l e s s  u'ttnes. Marginal dunes nf the Sni~thurn Snmib systcm, at the southern bank of 

the l<iliseh River, ctose to Gohshel,. In the I~nckaround the densely wnnded Kuisch-becl which sharply 
separates the dunes from the vccctnttonlrss grarcl pluins (hackemundj. At rirht the sharp 11nd 

'smoking' crest of  ;l diinc. (I'hotn C. l i .  t5ra1n.l 
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B i o t o p ~  of the z~e~etrrrioalexs grae'el plnins. Perfectly flnt plnin of the st~uthernmost portion of the \-orthem 
Yarnih, north-west of Cohabeh. On the horizon 1s the margin of the dune system of the Southern 
Samib, above a layer of sea mist. The Ruiscb-bed, which runs along the margin o f  the di~nus, is nnt 
shorrn. s s  i t  ie situated in a deprcssinn. (Phtjtn C. K. Ilrain.) 
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R i o i n p ~  qf nn emtic, ~ferrreIy moorlcrl .Y~lmEh rf~rr-htd.  Forest of ilmt.in airr!ff(t :and irlhicirr in the KLI isrh-bed, 
close tu C;ol>aZlel). This Cnrrst-)rnllery separates very sharpl!. thr X-t.aetntir>nlcss tluncs in thc st~uth from 
thc practicnlly vc~ctarionlrss griivcl plains In the north. (I'hotrl C. I<. ]<rain.) 
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Prn~trr:rrdes dfj~hc~lirtr Icoch, f.t. .-\ r e n .  pcculiar, cndcmic species of thc northernn~ost part of thc Tr~mritiotrrrl 
.V(rrnih (lrnver Orancc River arm): nocturnal and psamrno-pctmphilous. ('Transv. Mus. Tnscctar~unl. 
Photrl C. I < .  Itrain.) X z. 
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Atlnals Tra?/s. M t i s .  Vol. XXIV, P P .  II and TIT  Plate XI11 

h ~ ~ o v r .  Ilm.rrrtlcris rr~r ,~rr ic ic lc~r is  l l a w ,  I.t., A n  uItrn-psnnirnnph~lous and h~ghly h c I ~ o t : ~ c t ~ c  
rr~nncr of thc vc~ctat ionless  dunes nf the -Sir~rfl~errr .Y(~rlrih. Fenlalc spcclmcn tlcrr- 
mwing. [Trnnsv. 31~1s. Inscctarir8m. Photu I.. Schulze.) X t 4. 

th-~.ow. Onyntncris u r r y ~ ~ i p e ) m i ~  Hana, a n  errant plant-follolver nT the duncs oSthc Snuthcrn 
S a m ~ h ;  hcliophilous. XhEe specimrn in purcu~r n l  rhe fcmalr. (Tr.~nsx-. 11t15 .  

Inscctnrium. I'horo I,. Schulrc.) X [.X. 
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.II~OVI.. ! < P I J ~ I / I P / / ~ I  { , S ~ , I , , ~ P S ~ J I ~ ~ I )  ~ i . r o h l p r ~ r ~ ~ i s  ( l  I:I:IC), a <low-lnnving+ ci111rn~I I ~ L I ~  i l ~ n I > r ~ -  

p h i h ~ ~ s  RPCCICS ~ l f  rhc. I<nldhari and l h ~  1 I~rrhl;~nria r r f  S~~utll-\S'csr .\lrica, cutcnri~nc 

\\cst~vnrdq int.rl thc S ; ~ m i l ~  c m  811 herd .;rr!ln. ('l'ratls~. ~ T L I S .  Inscct.lr~llfn. I'llnto 
I ,. Schul~e.)  X 2-6. 

Hr:r.ow. Stpt tr ,r~tr tr  P ~ I , ~ , , P C I  P:i~cor, nnc nf tht  chnrnct~ri~.fic 'whitr* Sanlilr Tenchrionids 
;l l>rllotact~c, Fr~st runncr nl thc pravt-l plait>< anti rnrlunt:~ins of thc snuthcrn port or 

the .l'rrrrltertr . \ . ( I IN~~ .  ('!?filnsv. X T L I ~ .  I nsect:~rulnl. r'hntn 1,. Schulxe.) x 2.6. 
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.~HOYE.  PI~?:cr~s!~rrt.~n,Nob(rs~~ ( I - I ~ i l f i ) ,  i . t .  {on richtj ancl suhsp. ~piphi~snrtles (I'cr~nguev) f r o m  
the southern portion of the .Yor!hern S(rmih. 1:xtrernely con\-cu, diurnal hut umbri- 
philous runntrs pupr~latiny! the sand of the Kuisch-bctl formt. ('t'r~nsv. \lus. 
tnsectarium. Photo l,. Schulzc.) X I + .  

REI.OW. I-epid~I~orn rberfunzi suhsp. pama Koch, an ultra-psammophilous and strictly 
nocturnal Eurychorin from the vegctationless dunes betrveen Il'alvia 13ay and 
Swakopmund. HYgrr>phaneous. depimiented end of cr,mpIanate body shape. Centre 
spccinlcn burrowing (Transv. Mus. Insectanurn. Photo L. Schulzc.) X 2-2. 
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