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ABSTRACT. About 2 km west of the Rossingberge in the Namib d e sert at 
about 340 m above sea level, a small cave system with stalactites, 
stalagmites, flowstone, popcorn and other sinter formations was inves-
tigated in 197 8 and 1981. Speleothems have been formed since the Ter-
tiary. As the cave is within a small catchment area, the speleothems 
reflect changing palaeohydrological and palaeoclimatological conditions 
in the Namib desert in the vici n L ty of the cave rather than those of 
the escarpment in the east. 

According to the Cl4 dates, the climate after 41 500 BP can be divid-
ed into five phases. Until about 25 500 BP rather humid conditions 
prevailed as cave sinter was formed. Afterwards the climate remained 
dry in the study area. As from 19 000 BP, the interior of South h'es t 
Africa also became arid. 

INTRODUCTION 

Some questions of the Late Quaternary climatic evolution in the Namib 
desert will be discussed briefly. During recent years many scientists 
have tried to find evidence for or against the penetration of hypother-
mal (Glacial Haximum) winter rainfall in the Namib. According to Rust 
and Schmidt (1981), for example, winter rain£ all penetrated as far 
north as 20 ° S during the last pleniglacial. Van Zinderen Bakker 
(l983a, b), on the other hand, argued that winter . rainfall never 
extended so far north during the Late Quaternary. H-Ls pollen study 
indicates that the climatic conditions at Sossus vlei had not changed 
since at least 18 000 BP. Vogel (1982) concluded from dates obtained 
by him on silt, calcretes, and one wood sample taken at Homeb on the 
Kuiseb River, that · the last humid period in the Hamib desert ended 
about 28 000 BP. 

About 2 km west of the Rossingberge (14 ° 48' E, 22 ° 31,5' S) at 338 m 
above sea level, a small cave with a variety of speleothems reflects 
the climatic evolution in the vicinity of the Rossingberge in the 
central Namib desert. Two Th230/U234 dates of speleothems exceeding 
300 000 yr support the geomorphic evidence that the cave and the oldest 
sinter formation might be of Tertiary origin. In this paper attention 
is focused on the Late Quaternary only. 

Speleothems from arid zones can be considered as "closed systems" 
with respect to carbon isotopes. Therefore, such samples are most 
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suitatle for C14 ela ting . 'Lhe calibration uncertainty of the datf:' Ls 
abou t ± 1000 yea rs. In spite of this Cl4 ages seem to be more reliable 
than those of any other samples from the NamL h desert, such as cal-
cretes or fluviatlle sedimen ts which are often changed diagenetically. 

'Ll!E CAVE AND PERIODS OF SPELEOTHEH FORHATIOil 

'.!:'he cave is situated in a narrow belt of ea lea reous rocks that emerges 
2 few me t res above the old Namib deser t surface within a natura l catch-
r.:en t area of a few km2 (Fi g . 1). Thus, the growth of speleothems was 
determined by the l ocal precipi t ai: i.c.l n Ln the vicin i t y of the cave on 
1·. he vles tern slopes of the Rossingbe r ge rather than by that from the 
esca r pment i_n t·lle east . 

The ea ve consists of three chambers situated parallel to th1:>. NNH /SS E 
d irect ion of the folded rocks in t he Namib . The chambers a re about 
l 0 - 20 m be ne a t h the surf ace. Their \.J i.dths range from a few met res to 
abou t 15 m, their from about 10-25 m. The height of the cham-,. 
bers changes from seve r a l decime tres to c. 3 m. 
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Figure 1. Map of the study area. 
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According to the geomorphologic situation the cave was formed ty lir.;e 
solution or erosion during pre-Pleistocene times. Only a feu points in 
the cave display cave deposits as stalactites, stalagmil.es, F.loustone, 
and popcorn. At present, the cave appears to h!-!. completely dry though 
drops of seeping water have heen observed during extremely wet years. 

In the northern part of the cave, rt huge stalagmite (Fig. 2) stands 
beneath a big fissure which allowed fine aeol tan sands from the Namib 
desert to enter the cave together \--lith the dripping water. They are 
found in between the youngest floo;.,rstone layers (FiE;. 2) surrounding the 
eastern and southern flanks of the stalagmite. 
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Figure 2. Speleothem morphology and sampling points for isotope analy-
ses in the RBssing cave. 

The conventional Cl4 ages of the uppermost flowstone layers (Fig. 2) 
range from 37 000 - 26 800 BP. The speleothems, formed until about 
35 000 BP, consist oF. massive calcite deposits. Later on, sand hori-
zons are intercalated. The conventional C14 dates of speleothem 
samples fr0m other places in the cave (Table 1) also show that sinter 
formations terminated at 26 500 BP. This holds true also for the pop-
corn deposits consisting of irregularly alternating light and dark 
layers of aragonite and calcite. Their format ion began before 41 000 
BP. The outer part of a unique stalactite curtain yielded a date of 
37 000 BP. 

Only conventional C 14 dates have been discussed up to now. It has 
been known, however, since the method for C14 dating of speleothems was 
introduced by Franke (1951) and proved to be applicable (Franke et al. 
1958), that a "reservoir correction" of at least -1000 years is neces-
sary to obtain actual ages. Labeyrie et al. ( 1967) even found a cor-
rection value of up to -3500 years for uncovered areas. However, as we 
do not know the geoecologic, pedologic and sedimentologic situation in 
the Namib desert around 30 000 BP, we accept Vogel' s (1982) correct Lon 
value of -1000 years for our geochronological evaluation. This does 
not exclude that the resulting time scale may have to be shifted fur-
ther on by up to -2500 years. In this case, the end of speleothem 
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;: or r.ta t ion mit;ht have coi..nciued with the date of 23 000 BP obtained from 
'WOOG founrl i.n s i_l t:s at Homeb (Vogel 1982). 

.,_.<l.hle l. Conventional C14 ages, Cl4 cnnr-,--!_nt: (pmc) and oC 13 values 
( %0 ) from speleothems of the I<.ossing CrlVe L tl-:e 1-.Jar.iib desert . 
-------- -- -----

LOG substance RC age RC content 8 C13 
(years BP) (pmc) ( %o) 

l l634 610 s talagr.li te :26 6 ·3o ± soo 3.6 ± 0 . 2 -5.4 
llG35 613 flows tone 26 780 ± 360 3. G ± 0.2 -7.9 
11636 G12 flows tone 29 830 ± 660 2 . 4 ± 0 . 2 -3.6 
116'37 616 flows tone 33 590 ± 1200 1.4 ± 0.2 -4.0 
lUl lR (ll9 flows tone 36 950 ± 1040 1.0 ± 0.1 -5.0 

621 stalactite curtain 37 000 ± 17 00 1.0 ± 0 . 2 -6.8 
116 40 622 cave popcorn 4l 500 ± 1280 0 . 6 ± 0 .1 -5.3 

990 9 162 cave popcorn 29 700 ± 1360 2 .5 ± 0.4 -4.5 
Y91 0 162a cave popcorn 26 700 ± 540 3.6 ± 0 . 2 - 5 .7 
q.:,s g 162(1) cave popcorn 26 530 ± 920 3. 7 ± 0 . 4 - 2 . 0 

I'ALAEOCLIEA7IC ll iPLIC/ ,7IOIJS 

Cur r e sGlts of radiometric datin6S together with sedimentologic obser-
vations at the sampling sites in the Rossing cave yield a rather diffe-
rentiated p Le t11 re of the Late Quaternary evolution of the climate in 
d1e Namib desert (Heine 1982). Various phases can be distinguish e d for 
the Niddle \.-Jeichselian pluvial and other phases occurc Lng up to the 
r res e nt . Once dates of the time before 4 l 000 RP becor:1e available , it 
will be possible to elongate the by counting phases back1..rards: 

Pl ;ASL 5: 40 000-34 000 BP 

1\ t the end of th Ls phase, the Last Heichselian pl uv i_al with compact 
sinter formation termLnated within the Namib desert. Hissing sand 
irwlusions indicate that a closed plant cover might have existed. In 
vLew of the popcorn forr.1ation, the raust have been higher than 
later on . Various wall coatings may date back, however, to the Early 
Cuaternary or even to the Tertiary. 

FEASE 4: 34 000-27 000 BP 

This phase is the beginning of the aridificati..on in the central Namib . 
At least three noticeable cl1matic fluctuations occurred during •..rhich 
more humid conditions were reple1cecl hy more arid ones and vice versa. 
Tlti.s i_s indicated by intercalating sand layers wh ich account for a more 
windy climate and probably not completely closed plant cover. However, 
it was s t i_l_ l humid enough for formation of compact sinter. This phase 
coincided w i_ Lh the calcre te formation on the 40 m terrace along the 
Kuiseb River (Vogel 1982) which lasted from 33 000 to 28 000 BP. 
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PHASE 3: c. 27 000-25 500 nP 

Humid conrii.t lons predominated once more and corapact sinter vithout aeo-
lian sant! . incl us lons was f ormeti. It is not known whether. th Ls was d U(; 

to decreasing wind activity or once more to a corapletely closed plant 
COVP.r Ln the Namib desert. The humidity dropped drastically at the enc 
as . popcorn formation ended. PhBse '3 and 4 may be identical. Durin(_; 
this phase the rainfall intensLty i.n the interior increased and pebble 
deposits from the 40 m terrace of the Kuiseb Ri_ver were removed 
1982) • 

PHASE 2: 2 5 000-19 000 BP 

From this time onwards the Namib desert remained dry. No further 
sinter formation occurred in the Rossing cave. However, according to 
Heine (1982) the interior of S\V Africa was more humid than it uas after 
19 000 BP. In the Kuiseb vBlley, dunes started to block the river bed 
and vlei silt was deposited. At the end of this phase the aridif ica-
tion of the Namib desert was complete (Van Zi.ncleren Bakker 1983a, b). 

PHASE 1: after 19 000 BP 

According to our own data from the Rossing cave as well as the results 
of other publications rnent·. i.oned already, major climatic fl uc tua tions no 
longer occurred. 7he Namib desert and the eastern escarpment remained 
under arid conditions contrary to the assumption by Rnst and Schraidt 
(1981) that the area between 22 and 23 ° S had been humid during the 
last Pleniglacial. 

One of the most important findings of our study is that one has to be 
careful not to transpose chronostratigraphic sequences from one area to 
another as different palaeoclimatic events might have been respons-
ible. Therefore, correlations between) For instance, different South 
African stratigraphies and their comparison with the marine oxygen iso-
tope record can only make sense if at least the palaeogeographical 
sitnal: Lons are taken into account. Hence, our chronology of the clima-
tic evolution within the Namib desert can be of regional irnportance 
only. Owing to the long history of the Rossing cave si.nc.e the Ter-
tiary, this cave with its speleothems seems to be one of the most suit-
able places for reconstructing the palaeoclimatic evolution of the 
Namib desert near 2 2 ° 30'S. 
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