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1 INTRODUCTION 

The Narnib Desert of SWklNamibia supports a rich 
tenebrionid fauna (Gebien, 1939; Koch, 196 1, 1962; 
Holm and Edney, 1973; Holm and Scholtz, 1980). 
Endrody-Y ounga (1 978) discusses the distribution pat- 
terns of southern African groups, including those of the 
Namib Desert. Penrith (1977, 1979) tabulates habitat 
preferences for Zbphosini and Adesmiini. 

The central portion of this coastal desert is sharply 
divided into three major habitat types: dune field, river- 
bed, and gravel plain (Koch, 1961; Holm and Edney, 
1973) (Fig. 1, Plate I). Much emphasis has been placed 
on the biology of dune tenebrionids, with special regard 
to their adaptations (e.g. Hamilton, 197 1; Louw, 1972; 
Louw and Hamilton, 1972; Hamilton, 1973,1975; Hen- 
wood, 1975a, 197%; Hamilton and Seely, 1976; Seely 
and Hamilton, 1976; Seely, 1979; and references listed 
above). However, comparative1y little has been 
published on the tenebrionids of the river-bed habitat 
(e.g. Hamilton et at., 1976; Hamilton and Penrith, 1977; 
Roer, 1977); and almost nothing on those of the gravel 
plain. The present work is intended to fa this gap by 
compIementing the work of Holm and Scholtz (1980) on 
the dune fauna, and by providing base line information 
For detailed autecological studies. In addition, our data 
were collected in the vicinity of Gobabeb (24"34'S, 
15°03'E) following the unusually heavy rains of 1976 
and 1978 (Fig. 2). During 1976 and 1978 over 100 mm 
of rain fell, while during the ten-year perid 1962-1972 
the mean annual rainfall was less than 20 mm (Seely 
and Stuart, 1976). It is hoped, therefore, that our results 
might be used for comparison with data collected during 
drier periods. 

The river-bed habitat represents a mesic refuge more or 
less continuous with inland regions of higher rainfall and 
greater ground cover. A variety of microhabitats not 
found in the adjacent dunes and gravel plains (e.g. in lit- 

ABSTRACT ter and beneath logs) is associated with the Acacia- 
dominated woodland. In the central Namib Desert, both 

Sixty-two species of Tenebrionidae in fourteen tribes were captured the Kuiseb and Swakop river-beds provide such sites. 
during one ;ear in piM1 traps on the gravel plain and in the KKuiseb Both rivers arise in the central highlands, carve canyons 
river-bed of the cenaaI Namib Desert, South West Africa/Namibia. through the escarpment and eastern portion of the 
These data, augmented by extensive observations in the field, were 

to outline h e  Imal distribution, habitat, pheno]ogy and grave1 plain, and a broad* flood-~lain as 
behaviour OF these beetles. they near the coast (Stengel, 1964). Flooding is 



seasonal, usually reaching the lower portions of the 
rivers during the late summer months, but rarely flowing 
into the Atlantic (Stengel, 1964). Holm and Edney 
(1973), Hamilton and Penrith (1977), and Theron, van 
Rooyen and van Rooyen (1980) give a detailed picture 
of the microhabitats in the Kuiseb River near Gobabeb, 
while Giess (1962) provides an earlier description of the 
vegetational component. 

TABLE 1: Mean annual rainfall across the central Namib Desert. 
Thm values include the unusually high sainfaIl years bf 1976 and 
1978, therefore probably ovw-estirnating the lonp;-term mean. 

Rai$all No. of 
Location (mm) Y W ~ S  

Walvis Bay coastal 15 19 
Gobakb 56 km inland 32 13 
Ganab 100 km inland 94 11 

The gravel plain extends more or less continuously from 
the Kuiseb River to the Kaokoveld, and from the coast 
inland to the escarpment (see also Koch, 1961 For a 
more detailed description). Vegetation patterns are 
closely correlated with the substrate (Robinson, 1976) 
and the patchy and sporadic nature of the rainfall (See- 
ly, 1978). In general, however, there is a gradual in- 
crease in both vegetation cover (particularly grasses) 
(Willoughby, 197 1 ; Robinson, 1976) and rainfall (Table 
1) from the coast inland. To some degree, the gravel 
plain resembles the broad interdune valleys of the east- 
ern portion of the dune field. On the gravel plain, how- 
ever, there are more boulder-strewn areas for petro* 
philous species, as well as a greater variety of vegeta- 
tion. Of special interest are the small (3-5 m2) granite 
and quartz outcrops and the larger inselbergs. Beslw 
(1972) gives a detailed picture of the geomorpholagy d 
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FIGURE 1: Map of the central Nrunib Desert indicating major geographic features and trap Iocal~ties. 
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PLATE 1: The pla~ns (foreground), Kuiseb Rlvcr and Linear dunes of the central Namib Desert at Gobabeb. (Photo: J. D. Ward) 

1976 197711978 19781 1979 
1 

1979 

FIGURE 2: Half-monthly rainfall data for Gobabeb, presented in annual periods From July-June (1 L8 mm total from 1976 is the greatest ever 
recorded for Gobabeb). 
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PLATE 2: A detail of pitFall trap set I wtth trap group C in the lower left of the photograph and the quart? koppic where [rap group D is loca~cd 
in the middle distance. Group E is situated behind the koppie out of view. (Photo: V. Gray) 

PLATE 3: The dry wash passing through the gravel plain where pillall trap set [I was l ~ c a l d  lor one year. (Pliolu. V. Gray l 
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the central Namib gravel plain; and Robinson (1977) 
lists the vegetation for the inselberg Mirabib. 

2 M A T E R I A L S  A N D  METHODS 

Three sets of unbaited pitfall traps were used as the 
primary survey method. All beetles were live-trapped 
and released two to three metres from Ule trap after each 
census. Traps were examined every two to seven days. 
Meteorological data for the trapping period were ob- 
tained from the First Order Weather Station at Goba- 
beb. 
Pitfall traps, Set I. Traps were set out in February, 1976 
to record seasonal and yearly changes in populations of 
four species: Zophosfs (Calosis) amabilis Deyrolle, 
Metriopus (Metriopus) depressus (Haag), Physosterna 
crib rip@ (Haag), and Zophosis {Gyrosis) rnoralesi 
(Koch). This set consisted of five groups of three traps 
each, located on the gravel plain 5 km north of the 
Namib Research Institute, Gobabeb (Fig. 1). The three 
traps in each group were set about I m from each other, 
with the distance between groups ranging from 66 to 
4Ml m (Plate 11). Traps were set in the following 
habitats: broken granite boulders (groups A and C), 
grassy, gypsum-gravel flats (group E), the interface of 
these two arcas (group B), and a small quartz outcrop 
(group D). Plant density near each group of traps was 
measured using a point-centered quarter method 
(Mueller-Dombis and Ellenberg, 1974) to provide an ad- 
ditional factor for comparing possible habitat prefer- 
ences of the four species. Traps were made from tin cans 
24,O cm high and 15,5 cm in diameter buried with their 
upper rims flush with the soil surface. Records from 
Feb. 1976 - Dec. 1979 were used for this study; and 
beettcs from the three traps of each group were pooled 
for total counts, 

Pitfall traps, Sets 11 and 111, were set out in November, 
1978 to record differences in arthropod species com- 
position between the gravel plain and the Kuiseb river- 
bed, Traps were made from a variety of plastic and tin 
containers buried with their upper rims flush with the 
soil surface. Traps were maintained for one year (Nov. 
1978 - NOV. 1979). 

Pitfall traps, Set 11. This set consisted of four 
each approximately 1 km apart, located on the gravel 
plain north of Gobabeb (Fig. 1). The first two groups 
were establish4 in washes which connected to the 
Kuiseb river-bed 4-5 km to the south. The first wash 
(10 traps) was distinguished by the presence of a large 
nara bush (Acanthosicyos horridu Welw. ex Bentham & 
Hooker 61.) and several smaller shrubs (primarily Zygo- 
phyllum stapfli Schinz and Blepharis obmitrata C. B. 
Clarkej. The first wash was more or less continuous 
with the adjacent plain, lacking well-defined banks or 
channels in the trap area. The second wash (10 traps) 
was larger (50-100 m wide), with granite ledges form- 
ing a well-defined channel (Plate IlI), The vegetation 
was dominated by Zygoph-vllurn simplex L. during the 

first half of the trap period, but all plants died, and most 
were blown apart during the first east wind period in 
May, 1979. Thereafter, the trap area contained only a 
few low bushes of Psilocrsulon salicornioides (Pax) 
Schwantes. The third and fourth trap areas were on the 
open gravel plain with considerably less vegetation. The 
third group (10 traps) was located near small granite 
and quartz outcrops. The fourth group (7 traps) was in- 
itially set away from outcrops and vegetation, although 
a sparse coveting of Stipagrostis ciliafa (Desf.) De 
Winter appeared in this area in July, 1979 following 25 
mm of rain in the first week of June. 

Pitfall traps, Set 111. This set was placed in the Kuiseb 
river-bed at Gobabeb (Fig. 1). Three tin cans 16-22 cm 
in diameter were maintained in place throughout the 
year. These were placed beneath a large Amcia erio- 
loha E. Meyer, a large Ficus sycomortrs L. (both trees 
with crown diameter > 10 m), and on the open sand near 
a rock outcrop at the dune river-bed interface. Seven to 
ten additional traps were used in this area, but were fre- 
quently moved to sample n variety of microhabitats and 
to avoid flooding when the river flowed. 

Ethylene glycol pitfall traps. Eight tin cans containing 
ethylene glycol as a preservative were maintained be- 
tween Nov. 1978 and Nov. 1979 for comparison with 
live-trapping methods. Two traps were located in the 
Kuiseb river-bed at Gobabeb, and the remainder were 
on the gravel plain at distances up to 70 km north and 
east OF Gobabeb. Two OF the traps (Set IV) were main- 
tained throughout the year on the gravel plain 23 and 60 
km east of Gobalxb (Fig. 1) to provide an indication of 
east-west distribution patterns. The remaining traps 
were operated for periods of 2-6 months. 

Other survey methods. Pitfall trap sets I1 and 111 were 
operated in conjunction with detailed observations and 
foot surveys at least once a week to corroborate trap 
data on seasonality, relative abundance, and species 
composition in relation to various rnicrohabitats. 
Behavioural data and die1 activity were also recorded at 
these times. Less intensive surveys on foot were made in 
the Kuiseb River Canyon and on the gravel plain 
around Hope and Gorob Mines, Ganab, Mirabib, Zebra 
Pan and Vogelfederberg. 

The 
ally 
(196 

species below and in Table 2 are listed alphabetic- 
by tribe. Tribal names are those listed by Koch 
1) and Gebien (1937-41). Where usage differs, Ge- 

bien's terminology is included parentl?etically behind 
Koch's. The only exception to Koch's terminology is the 
inclusion of Vansorriurn Koch in the Calognathini rather 
than as a separate tribe. 

For trap sets 11, I11 and IV, species recorded less than 5 
times during the year are defined as rare, those recorded 
5-100 times are defined as uncommon, and those 
recorded more than 100 times are defined as abundant, 
Species trappsd only once during the year are not in- 
cluded. Seasons are used to conveniently divide the year, 
but are not necessarily correlated with particular 
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climatic conditions (summer: Jan.-March, autumn: 
April-June, winter: July-Sept., spring: Oct.-Dec.). 

Voucher specimens have been deposited in the Trans- 
vaal Museum (Pretoria), State Museum (Windhoek), 
and the Namib Research Institute reference collection 
(Goba beb). 

3 RESULTS 

The Tenebrionidae far exceeded all other arthropod 
families both in numbers of individuals and numbers of 
species t rappd  during the study period. Ninctyeight 
per cent of the tenebrionids in the central Namib are 
apterous (Koch, 1461); and in most cases, pitfall trap 
catches accurately reflected either relative abundance or 
vagility as verified by other survey methods. Exceptions 
(e.g. Zophusis {Gyrosis) moralesi (Koch)) are noted in 
the list below. Winged forms (Cheirodes sp., Clitobius 
sp., Derosphaerius sp., Gonocephalurn sp., Himatismus 
sp., and Neocaedius sp.), while at Ieast seasonally abun- 
dant in the trap areas, were not adequately sampled 
using pitfall traps. Koch (1961) records both Micro- 
deropsis benguelensis H aag and Caenocrypticus phale- 
roides Koch from the Kuiseb river-bed at Gobabeb, but 
neither was found during our survey. It is possible that 
the lower Kuiseb is a marginal habitat for both these 
species, and that neither has yet built up large popula- 
tions following the 1976 flooding. 

For convenience of classification several definitions are 
used here; however, as Koch (196 1)  notes, some species 
may be classified into several categories either in dif- 
ferent parts of their range or during different seasons. 
Many Narnib species are dependent on vegetation while 
foraging or during quiescent periods. Koch (1952) terms 
these species plant followers. Later, Koch (1 96 1) divides 
this category into stationary (species permanently as- 
sociated with a single plant) and errant (those which 
move from plant to plant) plant followers. In addition to 
plant folIowers, some Narnib Desert tenebrionids forage 
on the open, level plain away from vegetation, others are 
petrophilous (seeking shelter or foraging in rocky areas) 
and a few are subcavernicolaus (preferring crevices and 
small caves in rocky areas). Nearly all species dig 
beneath the surface. Medvedev (1 968) distihguishes be- 
tween psammophytic diggers and true burrowers. The 
former (called sand swimmers or sand divers by some 
authors) dig into the soil without forming a burrow - al- 
lowing the sandy substrate to close in behind them as 
they dig. The latter dig well-defined tunnets beneath the 
surface. 

These and other characteristics of the distribution and 
behaviour of the species observed are summarised in 
Table 2. Further information has been included in the 
following species list. 

ADESMLINI (see also Penrith, 1979) 

Caurieara (Cauricnra) eburnea (Pascoe); Goba beb 
forms the eastern limit of its range (Penrith, 1979). 
Greatest activity at Gobabeb i s  in late autumn and 
winter, beginning with the first east wind period. Trap 
catches do not accurately reflect abundance, since this 
species was onen observed to avoid broken ground m 
the vicinity of traps. 

Cauricarrr (Cauricara) velox albovillosa (Peringuey) 
was most active during the winter. Pitfall traps do not 
accurately reflect abundance, except possibly at the end 
of the season. Like C. (C.) eburnea, C.  (C.) wlox albo- 
villosa was active at midday, and actively avoided pit- 
fall traps early in the season. An increase in trap catches 
for September (Fig. 3) was apparently the result of a 

C a d r  icaru 
(Cauricaru) 
v e l o x  
al bov i ~ I O S G  

A 

U M J J A S O N  
0 

SAMPLE MONTHS 
FIGURE 3: Collections of Cauricara (C.) velox afbovillosa horn pit- 
FaIl trap set 11, showing dramatic increase in September 1979. 

behavioural change since other survey methods failed to 
indicate an increase in abwdance over other months. 
Observations suggest that aging individuals may be less 
capable of avoiding the traps. C. (C.) velox albovillosa is 
an ecological homologue of the closely-related, inter- 
dune valley inhabiting C. (C,) phalangium (Gebien). 

Epiphysa arenicola Penrith, although often associated 
with vegetation, also forages in open areas. Specific 
microhabitat preferences could not be discerned for this 



TABLE 2: Habitats, foraging as- FORAGING DIEL 
sociations, die1 periodicity, ,re- HABITATS ASSOCIA- PERIOD- RETREATS OCCURRENCE 
treats, occurrence and phenology TlON ICITY 
of the tenebrionid species encoun- 

PLAIN Plant tered in this study. - (Notations D U N E  
follower Open used for occurrence: A = abun- 

dant; R = rare; U = uncommon; 
X = present) 

ADESMIINI 
Cauricara (Cauricara) eburnea 

(Pascoe) 
Cauricara (Cauricara) velox 

albovillosa (Peringuey) 
Epiphysa arenicola Penrith 
Epiphysapunctatissima Penrith 
Metriopus (Metriopus) depressus 

(Haag) 

PHENOLOGY 

Onymacris rugatipennis 
albotessellata Schulze 

Onymacris rugatipennis 
rugatipennis (Haag) 

Physadesmia globosa (Haag) 
Physosterna cribripes (Haag) 
Stenocara aenescens Haag 
Stenocara gracilipes Solier 

CAENOCRYPTICINI 
(=CRYPTICINI) 
Caenoclypticus peezi Koch 
Caenocrypticus uncinatus Gebien 

CALOGNATHINI 
Vansonium bushmanicum Koch 

CRYPTOCHILINI 
Pachynotelus lineatus Haag 

DROSOCHRINI (HELOPININI) 
Diestecopus histrio Koch 
Nicandra sp. 

EPITRAGlNI 
Himatismus sp. 
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(Table 2 cont.) FORAGING DIEL 
HABITATS ASSOCIA PERIOD- RETREATS OCCURRENCE PHENOLOGY 

TlON IClTY 

PLAIN 
'lant 
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MELANIMINI (=OPATRINI) 
Cheirodes spp. 

MOLURINI 
Namibomodes zarcoi Koch 
Psammodes sp. 
Pterostichula sp. 
Somaticus aeneus (Solier) 
Somaticus bohemani (Haag) 
Synhimba melancholicum Koch 
Synhimba sp. 
Trachynotidus cf. mfozonatus 

OPATRINI (including PEDININI 
and STIZOPINI) 

Clitobius sp. 
Ennychiatus$tzsimmonsi Koch 
Gonocephalum sp. 
Leubbertia plana Koch 
Neocaedius sp. 
Parastizopus arrnaticeps 

(Peringuey) 
Planostibes dentipes Koch 
Stizopina spp. near Planostibes 
Psammogaster malani Koch 
Stenolamus sp. 

PLATYNOTINI (=GONOPINI) 
Gonopus tibialis Fabricius 
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(Table 2 con.) FORAGING DIEL 
HABITATS ASSOCIA PERIOD- RETREATS OCCURRENCE PHENOLOGY 

TION ICITY 

PLAIN 
Plant 

DUNE follower Open 

V1 X C 
0 m 

.M +- 
L +- d X 
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SCAURINI 
Carchares macer Pascoe X X X X - U  
Herpiscius sp. X X X - R 

I 

TENTYRIINI 
Asphaltesthes impressipennis 

qairmaire 
Derosphaerius sp. 
Rhammatodes aequalipennis 

Peringuey 
Rhammatodes longicornis Haag 

Deyrolle 
Zophosis (Carpiella) latisterna 

Koch 
Zophosis (Gyrosis) devexa 

Peringuey 
Zophosis (Gyrosis) moralesi 

(Koch) 
Zophosis (Gyrosis) orbicularis 

Deyrolle 
Zophosis (Occidentophosis) cerea 

Penrith 
Zophosis (Occidentophosis) 

parentalis (Peringuey) 
Zophosis (Protodactylus) giessi 

Koch 
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M (_M)  depressus 

FIGURE 4:  Mean number ofMetriopus (M-) depressus collected per day from I 5  traps of set I. Data averaged Tor halr-monthly ~ntervals rrom 
mid-February 1976 to December 1979 Incluaivc. 

species. Digging habits are unknown but it will occupy Metriopus (Metriopus) depressus (Haag): interpretation 
old, abandoned burrows. Laboratory Feeding experi- of seasonal activity was difficult because or the great in- 
ments using solifuges and geckos from Gobabeb showed crease in activity during and following rains and 
that the rounded shape and extremely hard integument precipitating fogs. Monthly catches for trap sets I and I1 
form an important defence against these powerfully 
jawed nocturnal predators. i 00 P cr~brrpes 

- -  
Epiphysa puncsatissima Penrith was not found at Goba- 
beb during the study period, but in the Kuiseb River 
Canyon area to the east. 

a 
W 0 

3 0  
Q 

20 % 50 

l 0  
A 
!- 
Id 0 0 

Eurychora 

Trap number 
S A  MPLE MOKTHS 

FIGURE 5: Collections of Eurychora sp. A and Metrioplrs (M.) FIGURE 6: Habitat preferences indicated by distribution of cap- 
depressus From pitfall trap set I1 from November 1978 to October turns. See text For substrate and plant density characteristics of each 
1979 inclusive. trap group. 
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are shown in Figs. 4 and 5. Beetles were often found 
gregariausly under rocks or as psarnmophytic diggers 
under rocks when not foraging. Habitat preferences are 
indicated in Fig. 6. M. (M) depressus feeds on newly 
sprouted plants when these are available. 

Onymacris rugatipnnis ralbotessellata Schulze is re- 
placed in the river-bed by 0. r. rugatipennis (Haag) in 
the vicinity of Homeb (with 0. r. albolessellata moving 
out into the dunes further westward). It is more active in 
slightly more exposed microhabitats than the nominate 
subspecies. Populations OF 0. r. rugaripennis and 0. r. 
albotesselIara are not separated by geographical bar- 
riers. 

Onymacris rugalipenmis mgaripennis (Haag) b r a g s  in 
the river-bed wherever food is available, but avoids 
dense vegetation and compact substrates. Hamilton er 
al. (1976) state that Eragrosris spinosa (L. fil.) Tbunb. 
was the favoured foraging plant of this species; but 
Hamilton and Penrith (1977) found it most commonly 
associated with Nimtiana glauca R. Graham. Between 
Nov. I978 and Nov. 1979, 0. r. rugatipennis foraged 
most frequently around E. spinaso, the most productive 
bush in the study site, but moved to Ficus sycomorus in 
large numbers (Fig. 7) following fig drop at the end of 
December. Hamilton er al. (1976) describe the social 
organisation; Roer (1977) describes the behaviour; and 
Holm and Edney ( I  973) and Hamilton et al. (1976) dis- 
cuss temperature-related activity rhythms. One female 
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FIGURE 7: Monthly totals for a single pitfall trap in the Kuiseb 
River beneath Fims sycomoms. The response to fig Tall ( t of the 
two species most commonly trapped at this site (Ph.i>sndesmia glo- 
bosa and Onymacris r. rugaiipnnis) was significantly different from 
un~form (cbi-square, p<0,005). 

was observed ovipositing on an open sandy surface in a 
sparsely vegetated portion of the river-&d. Eggs were 
placed singly 80k5 mm deep (N=3, t/ovip = 40-60 
sec). 

Physadesmia globosa (Haag) was most commonly en- 
countered in the river-bed on litter beneath trees. It ex- 
tends out into plains via those sandy washes with 
vegetation or shaded banks, avoiding extensive activity 
in the open. Of 1 183 individuals recovered from trap set 
11, 98,5% were from the wash habitats. The slight 
depression in trap catches for Feb. - March (7% of 
total catch, Fig. 8) was correlated with high summer 
temperatures and a consequent restriction of activity 
around more sheltered environments away from pitfall 
traps. It thus did not necessarily represent a decrease in 
population density for this period. Decrease in activity 
during midday was also most noticeable during this 
period. There were no noticeable food preferences. One 
individual ate 5 live termites (Psammorermes allocerus 
Silvestri) as they were tossed out of a burrow in the 
river-bed by an excavating solifuge. Response to fig tall 
was similar to that found in 0. r. rugalipennis (Fig. 7). 
Physadesmia globrrsa is broadiy syrnpatric with Physo- 
sterna cribripes (Haag), and both are abundant in 
washes. However, P. cribripes moves onto harder sub- 
strates from washes, whereas P. globosa moves into 
washes from sandy substrates. The two species are 

SAMPLE MONTHS 

FIGURE 8: Collections of Physoslernn cribripes and Physadesmia 
globosa From pitfall trap set I!, November 1978 to October 1979 in- 
clusive. 



closely related. Hamilton and Penrith (1977) give 
Further details on the habitat preferences of P. globosa, 

Physosterna cribripes (Haag) was the most frequently 
trapped species on the gravel plain; and was only rarely 
encountered at the edge of the river-bed. Of 1234 in- 
dividuals recovered from trap set 11, 76,5% were from 
the wash habitat. There was a noticeable depression in 
activity during the spring and summer months (Fig. 8). 

Increase in trap catches during April and May was par- 
tially due to increase in vagility, especially during east 
wind periods. Trap catches from set I are shown in Fig. 
9. More petrophilic than P. globasa, this species often 
seeks shelter in rock crevices or under rocks at midday 
or during the night. Preference for coarser substrates 
(Fig. 6) is reflected in a harder integument and more 
depressed habitus compared with P. globosa. P, crib- 
r#es is omnivorous, but was frequently encountered 

P e r ~ b r ~ p e s  - 
n = 611 

X no data 

FIGURE 9: Mean number of Physosterna cribripes collected per day from l 5  pitfall traps oFset I. Data averaged for half-monthly intervals From 
mid-February 1976 to December 1979 inclusive. 



foraging on green vegetation and developing seeds up in 
low Zygophyllurn si~nplex bushes. 

Sfenocara aenescens Haag was found on open plains 
with moderate vegetation cover, but not in the im- 
mediate vicinity of the research station. 

Stenocara gracilbes Solier is a widespread species (Pen- 
rith, 1979) confined to mesic riverine habitats in more 
arid climates. S. gracilipes usually retreats to more 
heavily shaded areas and decreases activity at midday 
(especially during hotter periods), whereas 0. r. mgali- 
permis and P. globosa dig beneath the surface to escape 
midday heat. Of the three large diurnal adesmiines 
found in the Kuiseb river-bed, P. globosa and S. graci- 
Iipes forage more commonly beneath trees or in more 
shaded habitats, but 0. r. mgaiipennis prefers more ex- 
posed habitats (see also Hamilton and Penrith, 1977). 

CAENOCRYPTICINI (=CRYPTICINI) 

Caenocrypticus peezi Koch was found in leaf and pod- 
littered substrates, especial1 y beneath acacias. Low 
numbers trapped were more indicative of low vagility, 
small size of the species, and trap placement rather than 
abundance. 

Caenocrqrpticus uncinatus Gebien, although not found in 
pitfall traps, was frequently encountered under small 
rocks in boulder-strewn areas of the gravel plain 20-30 
km east of Gobabeb. 

Vansonium bushmanicurn Koch was most active in 
November. It was not found in washes nor around 
vegetation. This species was previously recorded only 
from the dune field in the vicinity of Gobabeb (Koch, 
I96 1). Unlike CaIognathus Guerin, the only other 
member of this tribe, Vansonium did not occur in dense, 
social aggregations in the study area. A strong, rapid 
digger, Vansonium burrows in a manner identical to 
Caiognathus: sand is thrown out behind the abdomen 
with the combined action of three legs on one side alter- 
nating with the three legs of the opposite side. Sand is 
thrown up to 30 mm behind the tip of the abdomen. 
During burrow construction, the beetle repeatedly backs 
out OF the hole, then digs in again. 

Pachynolelus litzmtus Haag was collected in low 
numbers throughout the year, but rarely in pitfall traps. 
It was most frequently encountered on sandy, well- 
shaded, leaf-littered substrates. 

Four other Pachynotelus spp. were observed during the 
study period both in the dune field and on the gravel 
plain 50-60 km east of Gobabeb. Like members of the 
closeIy-related Calognathini, rapid sand-kicking with 
legs on alternate sides of the body is typical, with the 
species forming discrete burrows in more compact sands 
(e.g. P, machadoi Koch). Greatest activity was cor- 
related with appearance of reproductive structures in 

grasses (especially Sfipagrostis spp.), which in turn is 
strongly correlated with rainfall events or 20 mm or 
more (Seely, 1978). Pachynotelus spp. reguIarly climb 
vegetation to forage on developing reproductive struc- 
tures. In P. machadoi, and probably other species as 
well, the fore tarsal claws are used to pry open leaf 
sheaths to expose developing seeds or anthers. The bur- 
rowing and feeding behaviour described above are quite 
possibly applicable to most members of this genus. 

DROSOCHRINI (=HELOPININI) 

Diesteeopus histrio Koch was found to be a strictly 
seasonal species seeking shelter under small rocks dur- 
ing the day. 

Nicandra sp., although uncommon in pitfall traps, was 
Frequently found beneath logs in all portions o i  the river- 
bed. This species, or a closely related one, was also col- 
lected on the gravel plain 50-80 km east of Gobabcb in 
vegetated washes. 

Himatismus sp. is a Fully winged species not adequately 
surveyed during this study. Koch (196 1) states that it is 
arboricolous. 

EURYCHORTNI 

Acestophanus sp. and Eutichus wahlbergi Haag were 
most commonly found under rocks. While usually as- 
sociatd with ants, the exact nature of his association is 
uncertain. 

Eurychora pp. A: pitfall trap catches were greatest dur- 
ing autumn and early winter months (Fig. 5). This 
species seeks refuge in old burrows during the day. The 
dorsal surface is covered with a thick layer of waxy fla- 
rnents, which functions at  least in part as a predator 
deterrent (R. W., pers. obs.). The wax layer nccumula~es 
dirt, plant debris, etc., and thereby also functions in 
camouflage for this slow-moving species. 

Eurychara sp. B was particularly abundant in areas with 
good litter cover; and was most frequently trapped dur- 
ing the early autumn. It is similar in appearance to sp. 
A, but lacks a waxy secretion on the dorsal surface. 

Geophanus sp. forages on sandy soils with a thin layer 
of decomposing leaf litter. It was most frequently col- 
fected under logs during the day. 

Srips dohrni (Haag) was most frequently trapped during 
the autumn and winter months. 

Stips s t ~ l i  (Haag), like S. dokrni, was occasionaIly 
found in old, abandoned burrows. Wharton (ms.) 
studied the biology of S. stali at Gobabeb. 

MELANIMINI (=OPATRINI) 

Cheirodes spp. were commonly encountered in the 
spring months, but were rarely taken in pitfall traps. The 
largest of three species was found both in the river-bed 
and in washes on the gravel plain; the other two were 
collected only in the river-bed. 



Narnibomodes zarcoi Koch occurred in areas with a 
moderate cover ofAcacia leaf litter. It was the only one 
of three central Namib Namibomodes species regularly 
found in the river area. However, it i s  best classified as 
an ecotonal species since it was never found away from 
dune sand. 

Psammodes sp. is a large, sexually dimorphic species 
having a densely haired male sternum. 

Plerostichuka sp. was found only in one trap area 60 km 
east of Gobabeb, and only during the winter months. 

Somaticus aeneus (Solier) was uncommon at Ganab, 
rare at Mirabib, and not found in the vicinity of Goba- 
beb, Other all-black Somatims species may have a 
similar distribution pattern, but were not collected dur- 
ing this study. 

Somaticus bohemani (Haag) was found only in the 
Kuiseb Canyon area during the present study; and was 
collected no closer than 30 km east of Gobabeb. 

Synhimha melancholicuar Koch was an eastern species 
ranging westward only about as far as Gobabeb in 
1979. 

Synhimba sp. was collected most commonly araund 
small quartz outcrops. It is covered with a white 
pulverulent layer in life. Trap records suggested that the 
distribution of the two Sy~thimba species overlaps only 
slightly. 

Trach-v~otidus c f .  rufozonalus, collected only once at 
Gobabeb, was uncommon in the Mirabib vicinity. 

OPATRINI (including PEDININI and STIZOPINI) 

Clitobius sp. and Neocaedius sp. were particularly 
noticeable in the spring months. Although similar in 
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FIGURE 10: Collections or Gonopus ribialis From pitfall trap set I11 
(2 traps) from December 1978 to October 1979 inclusive. 
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overall appearance, differences in the shape of the fore 
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Ennychiatus fitzsimmomi Koch was not found in the 
Gobabeb vicinity, but did occur Further to the east. 

Gonocephalurn sp, is a fully winged species which was 
not adequately sampled. 

Luebbertia plana Koch was found only very rarely in 
the vicinity of Gobabeb. However, it was commonly col- 
lected rrom beneath logs and stones 40 km east of 
Gobabeb in the Kuiseb River Canyon. 

Prsrastizopus ormaticeps (Peringuey) was particularly 
active in washes. It was trapped most frequently in the 
spring (44% of catch in set 11) and infrequently in the 
autumn ( E  1% of catch in set 11). This species is capable 
of excavating deep burrows (mean length = 465 mm, N 
= 4 )  in compact, sandy soils. Those examined (N = 4) 
were occupied by one male and one female each. 
Schulze and Brown (1975) also discuss burrowing ac- 
tivities and brood-care in this species. 

Planoslibes derntipes Koch was found in the Kuiseb 
River Canyon. the Kuiseb river-bed at Gobabeb and out 
on the gravel plain 60-80 km east of Gobabeb. Collec- 
tion records suggest that it preiers sandy substrates with 
moderately heavy cover of Acacia and Euclea leaf litter. 
This species often shelters under logs during the day. 

Stizopina spp. near Planosribes: at least two spcies 
were found uncommonly on the gravel plain in the 
Gobabeb vicinity and in rockier habitats to the north 
(Vogelfederberg) and east (Hope and Gorob Mines). In- 
dividuals From Gobabeb were all trapped at the base o l  
bushes; and were not found during the summer months. 

Psamtnogaster malani Koch occurred on the south 
bank of the Kuiseb River in sandy areas. This species 
was found to shelter during the day in buried detritus 
pads at the base of rocky outcrops. It was rare in  pitfall 
traps during every month except June, when more than 
fifty were collected. 

Stenolanaus sp. occurred in the same microhabitat as 
Caenocryplicus uncinatus in the rocky areas to the east 
of Gobabeb (e.g. Hope and Gorob Mines). 

Gonopus tibialis Fabricius was the most frequently trap- 
ped tenebrionid in the river-bed, where it occurred most 
commonly in wooded areas with moderate littcr cover. 
It was confined mostly to washes on the gravel plain. In- 
dividuals often sheltered gregariousEy under logs during 
the day. The activity peak in autumn months (Fig. 10) 
was due to an increase in vagility. Tschinkel (1979) 
reports on ovoviviparity in some South African Gono- 
pini. In June, 1979, several individuals of G. ribialis 
were confined in a glass terrarium and the sand sieved at 
2-day intervals. Eggs were first produced after twenty- 
two days. They were elongate-oval, and 1,5 X 2,4 mm. 
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Brinck (1956) discusses burrowing in a Gonopus 
species; and Schulze (1978) discusses burrowing in three 
Gonopus species. 

SC AURINI 

Carehares macer Pascoe shelters gregariously under 
logs in the river-bed during the day. 

Herpiscius sp., though rarely trapped, was uncommon 
under logs at Gobabeb. Both scaurine species were 

Rhammatodes subcostatus Koch was associated with 
rocky cliffs, foraging around their bases on sandy sub- 
strates on the south side of the Kuiseb river-bed. It  was 
uncommon in traps all of which were placed outside 
their preferred habitat. Response to shade was similar to 
that of R. longicornis, but R. subcostafus was not found 
in caves or deep crevasses during the day. 

Xharnmatodes iagenesthoides Koch was only found 
around small rocky outcrops in the Gobabeb area. 

observed feeding on a variety of animal and vegetable 
matter. TABLE 3: Absolute density of all plants and absolute frequency of 

Slipagrostis ciliato. S. subocunlis and Zvgophyllum simpler near the 

TENTYRIINI five groups of pitfall traps in set I. 

Plants S. S. Z .  A spkalteslhes irnprmipennis Fairmaire occurred in Trap ,n-2 ciliara subacaulis simplex Orhers 
vegetated habitats with moderate litter cover; and was A 43 LOO% o IW 10% 
absent from the plain in the vicinity of Gobabeb. B 87 100% o IO%I o 
Derosphaerius sp. is similar to, but larger than the dune- C 2 80% 20% 70% 10% 

D 76 90% 20% 70% 10% 
dwelling D. humilis Piringuey. Both are Fully winged E 16 1 0 ~ 6  30% 50% 30%) 
species. 

Rharnmatodes aequalipnnis PCringuey was col tected 
almost exclusively in washes. Forty-nine per cent of the 
individuals from trap set 11 were trapped during the 
winter months. 

Rha~nmatodes longicornis Haag was a racultatively 
nocturnal species commencing activity around rocky 
cliffs as portions of the cliffs become well-shaded. It was 
active at midday in larger caves. Forty-eight per cent OF 
the individuals in trap set II were taken during the sum- 
mer months. This beetle was associated with large rocky 
outcrops on all soil types. I t  was observed feeding on 
seeds, owl pellets, and dead mosquito larvae on mud of 
a dried pool. 

FMAM 

ZOPHOSINI (see Penrith, 2980) 

Zophcsis {Calosis) amabilis Deyrolle, although found 
throughout the year, exhibited a marked decrease in trap 
catches for June-August (5% of total catch for trap set 
11). Other survey methods showed that the decreasc dur- 
ing winter was due to an actual change in abundance 
rather than vagility. Z .  {C.) amabi!is is primarily a 
coastal species, ranging inland to the Gobabeb area In 
the central Namib. Individuals forage on the open gravel 
plain away from vegetated patchcs (Fig. 6, Table 3; 
W harten, 1980); exhibit a weak fog response (Wharton. 
1980): and have an exceptional tolerance to head and 
low humidity (Edney, 197 1 ; Wharton, 1980). Trap 

Z (Cl amabi l is  

n = LOL 

X no data 

FIGURE 11: Mean number oCZophosis (Calosis) amabilis collected per day From 15 traps of set I. Dala averaged for half monthly intervals 
from mid-February 1976 to October 1979 inclusive. 
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catches for set I are illustrated in Fig. 11. All Zophosis 
(Calosis), Zop hosis (Occicientophosis) and Zophosis 
(Zophosis) species collected during this study were 
observed to be omnivorous. 

Zophosis (Carpiella) lraristerna Koch showed an in- 
crease in vagility during the east wind season which was 
similar to that observed for Zophosis (Daclylocalmr) 
caecus Gebien and Zophosis (Protodac~vlus) giessi 
Koch. Otherwise, 2. (C.) latislerna is restricted to detri- 
tus pads (Koch, 1962). This species was collected on the 
open gravel plain, but not in washes. Collection in the 
Gobabeb vicinity represented a not unexpected range 
extension for this species. 

Zophosis (Gyrosis) devexa Peringuey was the most 
commonly-encountered gravel plain zophosine. The 
largest numbers were trapped in September (Fig. 12). 
This species will forage in the open, but observations 
suggest it prefers detritus pads and small grass clumps 
(Wharton, 1980). 

Zophusis (Gyrosis) rnorolesi (Koch) was particular] y ac- 
tive during and immediately following light rains of 1-5 
mm in Jan., Feb. and April; and during precipitating 
fogs which remained throughout the morning (see also 
Seely, 1979; Wharton, 1980). The immediate response 
to heavier rainfall was less pronounced. Observations 
suggested that the beetles forage gregariously, leading to 
difficulty in interpretation of trap data unless cor- 
roborated by other survey methods. The activity of the 
gravel plain population is bimodal (Wharton, E980). 
Holm and Edney (1973) and Holm and Scholtz (1980) 
discuss interdune valley populations. Trap catches for 
set I are illustrated in Fig. 15. 

Zophosis (Gymsis) orbicularis Deyrolle was found to be 
an ecotonal s p i e s  which often climbs into small grass 
clumps to feed on developing seeds. It is very similar 
morphologically to 2. (G.) moralesi, but does not enter 
the grave! plain. Z .  (G.) orbicularis occurred primarily 
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FIGURE 12: Collections of Zophosis (Gyrosis) de r~xa  From pitfall 
trap set II from November 1978 to October 1979 inclusive. 

around the base of dunes, and is thus spatially separated 
from the adjacent interdune valley inhabiting Z .  {G.) 
moralesi population (see also Holm and Scholtz, 1980). 

Zuphosis (Occidenlophosis) cerea Penri th frequent l y 
seeks shelter under rocks during quiescent periods. 
Foraging activity is bimodal during hot days, unimodal 
on cooler days (Whatton, 1980). This species forages 
preferentially in slightly more vegetated portions of tbe 
gravel plain than does 2. (C.) amabilis, It lives in more 
exposed habitats than either the coastal 2. (0.) damo- 
rina (Pkringuey) or the more easterly-distributed Z.  (0.) 
parenlalis Penrith, thus retaining fewer of the petro- 
philic habits of the genus. 2. CO.) cerea is also the only 
one of the three central Narnib species covered with a 
waxy dorsal covering. This covering may be an impor- 
tant Factor in water balance for this species, as was 
found by Hadley ( 1979) for Clyproglossa verrucosa (Le 
Conte). 

Zophosis (Occidentophosis) parentalis Penrith occurred 
among and under rocks in the Gorob Mine area. It over- 
lapped the distribution of 2. (0.) cerea in this region, 
alt,hough 2. (0.) cerea was always more abundant 
where the two were collected together. 

Zophosis (Protodactylus) giessi Koch was observed 
only during the day, though Koch (1962) records it as 
being nocturnal. A very small species, it was found in 
leaf litter or crawling rapidly over open areas during the 
east wind season. 

Zophosis (Zophosis) dorsafa Piringuey has a white, 
powdery, dorsal covering. It was trapped most frequent- 
ly on the open plain in non-vegetated to sparsely 
vegetated areas, and around small quartz outcrops. 

Zophosis (Zophosis) mniszechi Deytalle was not found 
in the immediate vicinity of Gobabeb. At Mirabib, it has 
habits similar to 2. (0.) cerea, preferring small, grassy 
washes to open, non-vegetated plains. Activity was bi- 
modal on hot days, unimodal on cooler days (Fig. 13, 
Fig. 14). 

4 DISCUSSION 

Although pitfall traps have frequently been used for 
studies of ground-dwelling arthropods, Southwood 
( 1966) states that such traps are of little value for direct- 
ly estimating populations or comparing communjties. 
Ahearn (197 1) presents a summary of similar state- 
ments by other workers, but indicates that pitfall traps 
could be useful for measuring changes in behaviour, dis- 
tribution, abundance, dispersal, and density. More 
recently, Baars (1979) has shown that mean densities 
cannot be determined without additional information on 
trap efficiency, mean locomotory activity, length of in- 
dividual activity period, and mortality during the ac- 
tivity season - factors which all vary from species to 
species. In the central Namib, for example, the highly 
vagile Cauricara (C.) eburnea and C. {C.) velox alho- 
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villusa avoided pitfall traps whereas Zophosis (G.) 
moraiesi and Physadesmia globosa did not. Onyrnacris 
plana (Pkringuey) was actually attracted to pitfall traps. 
Species of relatively high mean density, but low vagility 
(e.g. Cuenocrypticus peezi) were under-represented in 
pitfall trap catches. In several cases (e.g. 2. {C.) lali- 
sterna, P. globosa) increases or decreases in trap catches 
clearly represented changes in vagility rather than pop- 
uIation density. Despite these reservations we have used 
pitfall trapping as dur primary method of data collec- 
tion. However, the results have been extensively sup- 
plemented with information gained from field observa- 
tions and foot surveys. Thus it is felt that these data pre- 
sent a fairly accurate description of the species involved. 

Temperature, wind, and precipitation are important fac- 
tors regulating activity in the central Namib. Hamilton 
(1971, 1973, 1975) and Holm and Edney (1973) show 
that periods of activity (at Ieast for diurnal species) are 
large1 y dependent on surface temperatures. Many 
species exhibited a bimodal activity curve (Fig. 13) on 
hot days and a unimodal peak (Fig. 14) on cooler days. 
This was not an obligatory seasonal phenomenon since 
changes from bimodal to unimodal patterns took place 
during the rarely-occurring cool days in mid-summer 
and vice versa in mid-winter. Temperature-activity cur- 

ves were somewhat species-specific, with relatively high 
tolerance shown by species such as 2. (C.) amabilis and 
much lower tolerance by 2. (G.) moralesi and P. glo- 
bosa. Some of the less tolerant species (e.g. P. globosa, 
Physostema cribripes) tended to be mere restricted in 
activity to well-shaded microhabitats during hot periods, 
both daily and seasonally. Temperature was less impor- 
tant for nocturnal species since fluctuations in the 
central Namib are less extreme. 

Strong east winds, occurring predominantly from May 
through July, provoked unusual activity in many Narnib 
species. 2. (C.) lalis~erna and 2. (P.) giessi were notice- 
ably more active during east wind periods. P. cribripes 
and Gonopus tibialis also tended to be more active dus- 
ing this period. Louw and Hamilton (1972) suggest that 
strong winds enhance foraging success for some species 
and activity i s  therefore more pronounced at this time. 
Strong east winds were also important in dispersal, as 
evidenced by the trapping of several gravel plain species 
in the dunes and several dune species on the plain during 
east wind periods. 

Species such as Merriopus (MJ depressus and 2. (G.) 
moralesi greatly increased their activity during or im- 
mediately Following light rains and precipitating fogs. In 

FIGURE 13: Bimodal activity pattern for Zophosis (2.1 mniszechl active on hot days on the gravel pIain east of Gobabeb. Ground surface 
temperatures represented by dashed line. 

FIGURE 14: Unimodal activity pattern for Zophosis (2.) rnniszechi active on cooler days on the gravel plain east of Gobabeb. Ground surface 
tcmperatures represented by dashed line. 



contrast, heavy rains depressed activity of most species. 
Psammophytic diggers may be unable to penetrate the 
wet sand layer formed during these heavy rains. 
The three-year trapping records for set 1 (Figs. 4,9, 11, 
15) showed an important correlation between unusually 
heavy rainfall (Fig. 2) and long-term population 
changes. Fig. 15 shows that the build-up in population 
size for 2. (G.) moralesi was more sapid than that for P. 

cribriges (Fig. 9) and M. (M.) depressus (Fig. 4). This 
suggests a shorter life cycle for 2. (G.) moralesi, 
resulting in the production of more generations per year 
than for the larger adesrniines. If the gap between heavy 
rainfall in early 1976 (Fig. 2) and increase in trap catch 
later that year was due to larval and pupal developmen- 
tal time, then the immature stages develop more rapidly 
in the smaller zophosines. 

K no data 

FIGURE 15: Mean number of Zophosis (Gyrosis) moralesi collected per day From 15 traps of set I. Data averaged for half-monthly intervals 
From midFebruary 1976 to December 1979 inclusive. 
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Strict seasonal activity was particularly evident in C. 
.(C-) velox albovillosa, Dieslecopus kistrio and many of 
the Molurini. Although monthty trap catches for other 
species showed a pattern which was significantly dif- 
ferent from uniform (chi-square, p<0,005; Figs. 8, 10, 
12), behavioural changes in response to climatic factors 
make seasonal interpretation of trap catch data difficult. 
The possibility of behavioural changes associated with 
reproductive cycles also cannot be excluded from con- 
sideration. 

What appeared to be seasonal activity at Gobabeb 
(based on a one-year trapping programme) may have 
been due to climatically induced range expansion of 
species usually confined to other areas. The penetration 
of species from the east on the gravel plain was strongly 
correlated with vegetation cover and the food it 
provides. Rainfall, which determines the amount of 
cover, is thus an important governing factor. Several 
species not found in the river-bed (e.g. 2. (2.) mnis- 
zechi, Psammodes sp., Trachynoridus cf. rufozonatus) 
moved closer to the coast (approaching Gobabeb) dur- 
ing periods of higher rainfall and more extensive grass 
cover, but retreated out past Ganab during dry periods 
with little vegetation cover. During droughts, they may 
disappear From the plains entirely as adults. The range 
of riverine species may also expand, For example, 0. r. 
rugasipmnis moved out from the river-bed onto the ad- 
jacent grass-covered dunes and plain for several months 
following the heavy rainfall of 1976. The highly vari- 
able nature of rainFall events in the Namib, and the 
ability of some species to rapidly occupy temporarily 
suitable habitats, make this an important Factor to con- 
sider when discussing distribution patterns. 

Many of the central Namib tenebrionids are wide- 
ranging (Koch, 196 1; Penrith, 1977, 1979), and no at- 
tempt will be made here to discuss overall distribution 
patterns. However, collection records revealed several 
local patterns. The river-beds form mesic corridors 
through the otherwise harsh environment of the Namib 
Desert. A few species living along the cooler, foggy 
coastal strip move up the Kuiseb river-bed as far as 
Gobabeb, but do not penetrate much further (e.g. 
Carchares macer). Several species extend their ranges 
from the higher rainfall areas of the central highlands 
down into the Namib via larger river-beds (e.g. 
S~enocara grocilipes, G .  fihialis, P.  dentipes). Species 
such as Planosiibes dentipes and Asphalr~slhes irn- 
pressipennis also penetrated the eastern border of the 
gravel plain during the study period, but nwer reached 
the longitude of Gobabeb on the plain (see also Table 2). 

A few species (e.g. P. globosa, G. ribialis) have extended 
their range out into the gravel plain from the river-bed 
by means of the larger washes. Some of these species 
(most notably P. globosa and S. gracilipes) have moved 
out of the river-bed onto the grounds or the Namib 
Research Institute because OF the shelter provided by the 
buildings and gardens. Three species (Z .  (G.) moralesi, 
Z. (X.) rnniszechi, Vansonium buskn~anicum) occurred 
both in the interdune valleys and on the gravel plain, but 

were absent from the river-bed. In 2. (G.) momlesi, 
there is apparently little gene flow across the river-hd 
between gravel plain and interdune valley populations, 
perhaps due to the presence of 2. (G.) orbicularis along 
the dune river-bed ecotone. 

Habitat preferences for the four species collected from 
the pitfall traps of set I are shown in Fig. 6, For each 
species, the distribution pattern among trap groups was 
significantly different f r o  uniform (chi-square, 
p<0,005). Traps in group D were located on a small 
quartz outcrop. M. (M*) depressus and P. cribripes were 
captured most frequently in this group of traps. Since 
plant density around traps of group D was not 
significantly different from that around groups A and B 
(Table 3), rocky substrate rather than vegetation may be 
an important habitat requirement for these two species. 
2. (C.) amabilis was captured most Frequently in traps 
of group C. Plant density was lowest for this set of traps 
(Table 3); and observations confirmed that foraging oc- 
curred primarily m the open plain away from vegeta- 
tion. 

Some of the more easterIy-distributed species may be 
absent or very rare in the Gobabeb vicinity because of 
the lack of specialised rnicrohabitats. Thus more petro- 
philic species such as Caenocrypticus uncinahrs and Z .  
(0.) parentalis might be found more readily around 
Gobabeb if there were an abundance of large, rocky out- 
crops providing angular rock fragments such as are 
found at Hope and Gorob Mines. The large inselbergs of 
the gravel plain harbour a separate fauna not readily 
sampled with pitfall traps. Of special note are the ades- 
rniines Renatiella feftil~gi (Haag) and AlogmiusJnvosus 
(Erichson). 

Holm and Scholtz (1980) state that "virtually all desert 
animals are euriphagous opportunists". W hi!e this may 
be an oversimplification, the tenebrionid species for 
which we have adequate observations are all oppor- 
tunistic omnivores. The pronounced attraction of 0. r. 
rugat@enrzis and P. globosa to figs (Fig. 7) is a typical 
response to temporarily available resources. Most of the 
adesmiines and zophosines treated here were observed 
to feed on animal remains and faeces while foraging for 
plant material. Most species foraged on the surface and 
climbing behaviour was observed For only a few species. 
Pachynotelus spp. regularly climbed vegetation to feed; 
and M. (M,) depressus, P.  cribripes and 2. (G.) orbi- 
cularis often did so, 

5 CONCLUSION 

The relatively dense populations of many Namib Desert 
tenebrionids, together with their nun-cryptic foraging 
habits, provide excellent opportunities for study. Initial 
observations on the presence and distribution of tene- 
brionids in the dune environment have been rapidly Fol- 
lowed by studies on their ecology, physiology and 



behaviour. While the dune fauna has been most inten- 
sively examined, the faunas of the river-bed and gravel 
plain are equally diverse. Their study could also yield 
valuable comparative information on many aspects of 
this desert ecosystem. 
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