MINISTRY OF MINES AND ENERGY

GEOLOGICAL SURVEY OF NAMIBIA

Director : Dr G I C Schneider

MEMOIR 20

GEOLOGY AND PALAEOBIOLOGY OF THE
NORTHERN SPERRGEBIET, NAMIBIA

by

Dr Martin Pickford'? and Dr Brigitte Senut®

1Collége de France, and 2Dépar‘[ement Histoire de la Terre, UMR 5143 du CNRS,
Case postale 38, 57, rue Cuvier, 75005, Paris

Obtainable from the Geological Survey of Namibia
Private Bag 13297, Windhoek, Namibia

ISBN 978-99945-68-76-5

Copyright reserved
2008



Memoir Geol. Surv. Namibia, 20 (2008), 5-9

History of study of the fluvio-paludal deposits of the
northern Sperrgebiet, Namibia

Martin Pickford
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Case postale 38, 57, rue Cuvier, 75005, Paris
e-mail : pickford@mnhn.fi

The palaeontological history of the northern Sperrgebiet spans over 80 years, with three main periods of activity. In the
1920's nearly 500 fossils were collected and sent to Germany for detailed study. At the same time a small collection of mam-
mals was sent to America. The period from 1930 to 1975 saw little field activity, but some reinterpretation of previous work
was undertaken, mainly on the basis of comparisons with fossils from East Africa (Cooke, 1955; Heissig, 1971; Lavocat,
1973; MaclInnes, 1953; Patterson, 1965; Savage, 1965; Whitworth, 1954). Palacontological activity increased in the mid 70's
(Hamilton and Van Couvering, 1977) and since 1993 has been carried out on an annual basis (Pickford and Senut, 2000). This
paper reports the main points concerning the palacontological history of the Early Miocene deposits in the region.

Introduction

The fluvio-paludal deposits of the northern
Sperrgebiet were first described by geologist Werner
Beetz (1926) who collected vertebrate fossils from
three localities (Elisabethfeld, Bohrloch Betrieb 1V
and Langental). The sediments in the Langental and
neighbouring valleys were attributed by Beetz to
"Posteocdne Revierablangerungen". Subsequent re-
search was generally sporadic but a small number of
detailed  geological studies was undertaken
(Greenman, 1970; Stocken, 1978; Corbett, 1989) but
overall the deposits and their palacontological poten-
tial remained poorly understood. In 1993 the Namibia
Palaeontology Expedition started detailed prospecting
and mapping and has visited the region each year .

Fossils collected by E. Kaiser and later by W.
Beetz were sent to E. Stromer (Miinich) who descri-
bed many new species of vertebrates (Stromer, 1922,
1923, 1926) (Table 1) and who correlated the faunas
to the Early Miocene. The fossil invertebrates from
the Sperrgebiet were described by W. Wenz (1926)
who created two new species (Table 1). Few if any of
the gastropods came from the fluvio-paludal deposits,
but from aeolianites which are considerably younger
than the Early Miocene. Other palaeontological col-
lections were made at Langental by F. Lang (now
housed in the American Museum of Natural History,
New York), where they were studied by A.T. Hop-
wood (1929) (Table 1). From 1929 until 1966 very
little was published about these deposits. In that year
L. Greenman studied the sediments in the Grillental
and neighbouring valleys as part of his Masters The-
sis (Greenman, 1966, 1970) and he mentioned in par-
ticular the dolomitisation of fluvial deposits. C.G.
Stocken (1978) compiled an unpublished report for
CDM (Pty) Ltd on the Mesozoic and Cenozoic depo-
sits of the Sperrgebiet which provides a useful over-
view of what was known at that time, but which is
erroneous on a number of counts. For instance, the
travertine and aeolianite terrace that at present blocks

off the Grillental at its downstream end was thought
to have acted as a dam, upstream of which the Early
Miocene Grillental clays and grits accumulated. But
it is now clear that the travertine terrace and aeoliani-
tes lie unconformably on the clays and grits, and in
fact most likely correlate to the 30 metre littoral ma-
rine package of subsequent workers (Corbett, 1989)
which is of Pleistocene age. 1. Corbett's PhD Thesis
(1989) concentrated on the deflation deposits of the
Sperrgebiet, but references are made to the Early
Miocene deposits and fossils, in particular to fossil
termite hives, bird egg shells and gastropods that oc-
cur in Grillental and Strauchpfiitz.

Lavocat (1973) erected the new genus and spe-
cies Paracryptomys mackennae on the basis of a frag-
mentary maxilla from Langental stored in the Ameri-
can Museum of Natural History. In 1975, Hamilton
and Van Couvering (1977) visited the Sperrgebiet
and published an overview of the faunas. The suid
fossils in their collection cleared up doubts about the
affinities of Propalaeochoerus mentioned by Stromer
(1922, 1923, 1926) as a result of which Pickford
(1986a) published the new species Nguruwe nami-
bensis (Table 1). Since 1995, two new genera and
species of ruminants, a bird and a creodont have been
erected for material from Elisabethfeld (Morales et
al., 1995, 1998, 1999, Mourer-Chauviré et al., 1996)
collected by the Namibia Palacontology Expedition.

The preliminary geological results of the Nami-
bia Palacontology Expedition were published by
Pickford and Senut (2000) who mapped the fossilife-
rous localities, measured stratigraphic sections and
carried out palaeontological collections. The most
northerly Early Miocene fluvio-paludal sites occur at
Fiskus and E-Bay Mine. The fossil site at Bohrloch
Betrieb IV (Beetz, 1926; Stromer, 1926) is overlain
by an undetermined thickness of well indurated Fis-
kus Sandstone, and until appropriate excavation
equipment is brought in, the fossiliferous deposits
will remain inaccessible. Eight fossiliferous localities
were discovered in the Grillental. The neighbouring
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Table 1. Taxa with types (*) from the Early Miocene and
subsequent deposits of the northern Sperrgebiet

Year Taxon in order of naming Author
1922 Diamantohyus* africanus* Stromer
Protypotheroides* beetzi* Stromer
Neosciuromys* africanus* Stromer
Diamantomys* luederitzi* Stromer
Pomonomys* dubius* Stromer
1923 Metapterodon* kaiseri* Stromer
Propalaeoryx* austroafiicanus* Stromer
Prohyrax* tertiarius* Stromer
Myohyrax doederleini* Stromer
Austrolagomys* inexpectatus* Stromer
Parapedetes* namaquensis* Stromer
Bathyergoides* neotertiarius* Stromer
Phiomyoides* humilis* Stromer
Testudo namaquensis* Stromer
Xenopus stromeri* Ahl (in Stromer)
1926 Dorcasia kaiseri* Wenz
Dorcasia antiqua* Wenz
1929 Myohyrax osborni* Hopwood
Phthynilla* fracta* Hopwood
Apodecter* stromeri* Hopwood
Austrolagomys simpsoni* Hopwood
1973 Paracryptomys* mackennae* Lavocat
1986 Nguruwe namibensis* Pickford
1995 Namibiomeryx* senuti* Morales, Soria
and Pickford
1996 Struthio coppensi* Mourer-
Chauviré, Senut,
Pickford and
Mein
1998 Metapterodon stromeri* Morales, Pick-
ford and Soria
1999 Sperrgebietomeryx*® wardi* Morales, Soria
and Pickford

Elisabethfeld deposits are extensive and richly fossili-
ferous. Further south many fossils were recovered
from Langental and a few from Glastal and Strauch-
pfiitz. Chalcedon Tafelberg yielded many freshwater
gastropods and plants.

In general terms the Early Miocene fluvio-
paludal deposits of the Sperrgebiet, with the excep-
tion of Chalcedon Tafelberg which is a crater infil-
ling, accumulated in valleys draining into the Atlantic
that were cut during the Oligocene low sea stand.
With the rise of sea level in the Early Miocene, these

valleys became clogged with sediment, some with
clays and others with sands and gravels. In places,
such as Langental, there is evidence of pedogenesis,
with the production of mottled textures and colours,
as well as carbonate nodules, suggesting a semi-arid,
but well vegetated environment. At Grillental 6, flu-
vio-paludal deposits are rich in frogs and other aqua-
tic animals and plants (small fish, ostracods and cha-
rophytes). In other localities, such as Strauchpfiitz,
there are extensive carbonate horizons, at least some
of which accumulated in swamps or pans, with abun-
dant littoral vegetation and freshwater gastropods.
However, here also there is much evidence of pedo-
genesis with many horizons containing carbonate
nodules, some of which coalesce to produce calcrete
sheets.

Palaeontological samples from the Sperrgebiet

Stromer (1922, 1923, 1926) had a collection of
273 fossils from three localities (Elisabethfeld, Bohr-
loch Betrieb IV, Langental). 23 fossils from "South of
Luderitz" housed in the American Museum of Natu-
ral History, were described by Hopwood (1929). Jud-
ging from the preservation characters of the fossils
they all came from Langental. Cooke (1955) mentio-
ned a ruminant mandible collected at
"Bogenfels" (most probably Langental) and presented
by Schroeder to the South African Museum. Green-
man (1970) presented 23 fossils that he collected at
Grillental (most likely Grillental 6) to the same insti-
tution, and a collection of 456 fossils made by Hamil-
ton and Van Couvering (1977) is also in the South
African Museum. The latter collection contains fos-
sils from four localities in the Sperrgebiet, including
Fiskus. In 1978, Corvinus presented the same mu-
seum with 35 fossils from the northern Sperrgebiet,
including Grillental and in 1983, Schneider sent a
brachypothere metapodial that he had collected at
Glastal to the same institution. Thus prior to the sur-
veys of the Namibia Palaecontology Expedition, some
812 vertebrate fossils had been collected from the
northern Sperrgebiet. At least 28 species of inverte-
brates and vertebrates are represented in these collec-
tions (Pickford and Senut, 2000).

The Namibia Palacontology Expedition has col-
lected at various fluvio-paludal sites in the northern
half of the Sperrgebiet from 1994 to 2006. Langental
and Elisabethfeld have proved to be the richest locali-
ties, and over the years, over 2000 catalogue entries
have been made for Langental and 1000 for Elisa-
bethfeld, many of which contain several fossils on
account of close associations, such as in scats, for
example, while Grillental (over 600 entries) and Fis-
kus (145 entries) were less rich. Not unexpectedly
there are many new records in the expanded collec-
tions, partly because the NPE wet screened at various
localities and discovered many small to tiny species
that had hitherto escaped notice, but also because
excavations were undertaken in selected localities
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which yielded material that would normally have
been destroyed by moisture and wind if naturally
eroded.

Other sites from which fossils were collected by
the NPE include Chalcedon Tafelberg (molluscs and
plant remains only), Glastal (gastropods, rodents and
tortoises), Strauchpfiitz (molluscs only). Finally,
Kaukausib, a Plio-Pleistocene site which yielded ver-
tebrate bones and teeth and several fossiliferous de-
posits in aeolianites in the region, such as Kalkriicken
and Trigonephrus site (Pickford and Senut, 2000)
were prospected, but these are not treated in this mo-
nograph.

Age determinations

Stromer (1922, 1923, 1926) proposed an Early
Miocene age for the faunas from the northern Sperr-
gebiet, a suggestion that has stood the test of time,
no-one having suggested a different scenario. His
reasoning was based on a comparison of the Sperrge-
biet faunas with those from Karungu (Kenya)
(Andrews, 1914) and Moghara (Fourtau, 1920) and
Wadi Faregh (Stromer, 1916) (Egypt) which were at
that time considered to be Early Miocene. Given the
paucity of knowledge available at the time when
compared with what is known now, Stromer's esti-
mate was quite prescient (Hopwood, 1929). In fact
there was very little in common between the Sperrge-
biet faunas on the one hand, and those from Kenya
and Egypt on the other. Indeed, the only taxa known
by Stromer (1926) to be common to the Sperrgebiet
and Karungu were the tortoise 7estudo, and the hyp-
sodont macroscelidid Myohyrax oswaldi and there
were no taxa shared with the Egyptian faunas.

Subsequent research at these and other sites has
vindicated Stromer's correlations. For instance, faunal
lists for Karungu and other East African Early Mio-
cene sites such as Songhor, Koru, Napak, and Rusin-
ga, now contain several taxa shared with the Sperrge-
biet, including Diamantohyus africanus, Diamanto-
mys luederitzi, Bathyergoides neotertiarius, Austrola-
gomys and so on (Pickford, 1986b; Mein and Pick-
ford, 2003). Even Wadi Moghara in Egypt has yiel-
ded Diamantohyus africanus. Furthermore, new dis-
coveries in the Sperrgebiet by the NPE comprise Eo-
zygodon morotoensis, a species found at Meswa
Bridge (Kenya), Moroto (Uganda) and Wadi Mogha-
ra (Egypt) (Pickford, 2003), Protenrec a common
insectivore in Early Miocene deposits of Kenya and
Uganda, Protarsomys and several other taxa unk-
nown to Stromer (Pickford, 1986D).

Palaeoecology

Stromer (1926) considered that the fauna that he
and his colleagues described from the northern Sperr-
gebiet, indicated a steppic or savanna environment at
the time of deposition. The presence of hypsodont
rodents, lagomorphs, and the macroscelidids Myohy-

rax and Protypotheroides (at the time thought to be
hyracoids), along with two kinds of ruminants, two
species of suids and a diversity of other mammals,
indicated to Stomer that he was not dealing with a
forest-adapted fauna. This semi-arid region contained
permanent water bodies, attested by the xenopodid
frogs and freshwater molluscs. Thus, from the begin-
ning of palaeontological studies in the Sperrgebiet, it
was recognised that it was not as arid during the Ear-
ly Miocene as it is today.

This theme was incorporated into the regional
palaecoclimatic model of Ward and Corbett (1990)
who concluded that there was a Miocene humid
phase in the history of the Namib Desert, separating a
so-called proto-Namib phase of pre-Miocene age,
from a Namib Phase of Late Miocene to Recent age.
It was shown by Pickford and Senut (2000) however,
that the Early Miocene deposits of the Sperrgebiet
pre-dated the onset of hyper-arid conditions in the
Namib, the onset of desertification occurring at the
base of the Middle Miocene rather than the Eocene or
Oligocene. Dune sands in the Oligocene Buntfeld-
schuh cliffs are not related to regional desertification
as previously thought, but probably represent a coas-
tal dune system of local climatic significance only.
Thus, the Namib Desert as we know it today dates
only from the base of the Middle Miocene, some 16-
17 Ma, with some fluctuations between semi-arid,
arid and hyper-arid conditions occurring from time to
time, especially during the Pleistocene.

Nevertheless, during the Early Miocene the re-
gion was appreciably drier and more open than tropi-
cal Africa was, as revealed by the dominance of
mammalian lineages adapted for life in such condi-
tions (exhibiting hypsodonty and cementodonty for
example) and the relative paucity of lineages adapted
to frugivory and folivory (brachyodonty, bunodonty)
as was realised by Stromer (1926). An important im-
plication of the precocious onset of aridity in the sou-
thern parts of the continent, is that plants and animals
have had considerably longer to adapt to such condi-
tions than they have elsewhere on the continent. Thus
the southern faunas and floras have a strong element
of autochthonous evolution in them. Subsequently,
with the aridification of tropical Africa in the Late
Miocene and Plio-Pleistocene, many of these lineages
spread northwards to occupy niches opening up there
before local lineages could adapt to them. Thus the
extant East African faunal province is home to many
lineages of vertebrates that originated in southern
Africa.

Conclusions

The Northern Sperrgebiet, Namibia, has been an
important source of palacontological data for more
than 80 years. Recent work in the region reveals that
it will continue to yield fossils and other information
useful for palaeoclimatology, palacoenvironmental
studies, palacoecology and biochronology. The Na-
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mibia Palaeontology Expedition, which studied the
area from 1993 to 2006, employed field techniques
that had not previously been used in the area, and
discovered several new invertebrates and vertebrates,
and improved the fossil record of many hitherto poor-
ly known taxa. Comparisons of the new collections
with material from other parts of Africa, notably Ke-
nya, Uganda and Egypt, have led to the revision of
the systematic position and nomenclature of several
species of mammals, and have improved the data
base for biochronological age estimates of the various
deposits.

Acknowledgements

I thank the French Embassy in Namibia, the
Cooperation Service of the French Embassy in Wind-
hoek, the College de France, the Muséum National
d'Histoire Naturelle, Paris, and UMR 8569 and UMR
5143 of the CNRS. In Windhoek, Dr Gabi Schneider,
Director of the Geological Survey of Namibia, and
Mrs Mimmie Dunaiski of the Ministry of Mines and
Energy, provided logistic help and encouragement.
Thanks also to the Namibian National Monuments
Council for authorisation to carry out research in Na-
mibia and to Namdeb Diamond Corporation (Pty) Ltd
(Mr Bob Burrell, Mr Rinato Spaggiari, Dr John
Ward, Mr Kobus Kotze) for access to the Sperrgebiet
and for providing accomodation at Bogenfels.

References

Andrews, C. 1914. On the lower Miocene vertebrates
from British East Africa, collected by Dr Felix
Oswald. Quart. JI Geol. Soc. London, 70, 163-
186.

Beetz, W. 1926. Die Tertidrablagerungen der Kiisten-
namib. In: E. Kaiser (ed.) Die Diamantenwiiste
Stidwest-Afrikas, 2, 1-54, Berlin, Reimer.

Cooke, H.B.S. 1955. Some fossil mammals in the
South African Museum collections. Ann. S. Afr.
Mus., 42, 161-168.

Corbett, 1. 1989. The Sedimentology of Diamondife-
rous Deflation Deposits within the Sperrgebiet,
Namibia. PhD Thesis, Univ. Cape Town, 430 pp.

Fourtau, R. 1918 (1920). Contributions a I'étude des
vertébrés miocénes de 1'Egypte. Geol. Surv.
Egypt, pp. i-vii+1-121.

Greenman, L. 1966. The Geology of Area 2615C Liide-
ritz, South West Africa. MSc Thesis, University of
Cape Town, 117 pp.

Greenman, L. 1970. The Elizabeth Bay Formation,
Liideritz, and its bearing on the genesis of dolo-
mite. Trans. Geol. Soc. S. Afr., 73, 115-121.

Hamilton, R. and Van Couvering, J.A. 1977. Lower
Miocene mammals of South West Africa. Namib.
Bull. (Suppl. Transv. Mus. Bull.), 2, 9-11.

Heissig, K. 1971. Brachypotherium aus dem Miozén
von Silidwestafrikas. Mitt. bayer. Staatsamml.
Paldont. hist. geol., 11, 125-128.

Hopwood, A.T. 1929. New and little known mammals
from the Miocene of Africa. Am. Mus. Novitates,
344, 1-9.

Hopwood, A.T. 1929. A review of the fossil mammals
of central Africa. Am. J. Sci., 5, 101-118.

Lavocat, R. 1973. Les rongeurs du Miocéne d'Afrique
Orientale. Mém. Trav. E.P.H.E. Inst. Montpellier.,
1, 1-284.

Maclnnes, D.G. 1953. The Miocene and Pleistocene
Lagomorpha of East Africa. Foss. Mamm. Afr.,
6, 1-30.

Morales, J., Pickford, M. and Soria, D. 1998. A new
creodont Metapterodon stromeri mnov. sp.
(Hyaenodontidae, Mammalia) from the early
Miocene of Langental (Sperrgebiet, Namibia).
C. R. Acad. Sci. Paris., 327, 633-638.

Morales, J., Soria, D. and Pickford, M. 1995. Sur les
origines de la famille des Bovidae (Artiodactyla,
Mammalia). C. R. Acad. Sci. Paris, 321, 1211-
1217.

Morales, J., Soria, D. and Pickford, M. 1999. New
stem giraffoid ruminants from the Lower and
Middle Miocene of Namibia. Geodiversitas, 21,
229-254.

Mourer-Chauviré, C., Senut, B., Pickford, M. and
Mein, P. 1996. Le plus ancien représentant du
genre Struthio (Aves, Struthionidae), Struthio
coppensi n. sp. du Miocéne inférieur de Namibie.
C. R. Acad. Sci. Paris, 322,325-332.

Patterson, B. 1965. The fossil elephant shrews (Family
Macroscelididae). Bull. Mus. Comp. Zool. Har-
vard, 133 (6), 295-336.

Pickford, M. 1986a. A revision of the Miocene Suidae
and Tayassuidae of Africa. Tertiary Res. Spec.
Pap.,7, 1-83.

Pickford, M. 1986b. Cainozoic palacontological sites
of Western Kenya. Miinchner Geowiss. Abh., A
8, 1-151.

Pickford, M. and Senut, B. 2000. Geology and Palaco-
biology of the Namib Desert, South-western Afri-
ca. Mem. Geol. Surv. Namibia, 18, 1-155.

Pickford, M. 2003. New Proboscidea from the Mio-
cene strata of the lower Orange River Valley,
Namibia. Mem. Geol. Surv. Namibia, 19, 207-
256.

Savage, R. 1965. The Miocene Carnivora of East Afri-
ca. Foss. Mamm. Afr., 19, 239-316.

Stocken, C.G. 1978. A review of the later Mesozoic
and Cenozoic deposits of the Sperrgebiet. Un-
pub. Rept The Consolidated Diamond Mines of
South West Africa (Pty) Ltd Geol. Dept. 1-33
and 1-4.

Stromer, E. 1916. Die Entdeckung und die Bedeutung
der Land- und Siisswasserbewohnenden Wirbel-
tiere im Tertir und in der Kreide Agyptens.
Zeitschr. Deutsch Geol. Ges., 68, 397-425.

Stromer, E. 1922. Erste Mitteilung iiber Tertidre Wir-
beltierreste aus Deutsch-SiidwestAfrika. Sitzber.
bayer. Akad. Wiss. Math. Phys. K., (1921), 331-
340.




History of study of the fluvio-paludal deposits of the northern Sperrgebiet, Namibia

Stromer, E. 1923. Bemerkungen iiber die ersten Land-
wirbeltier-Reste aus dem Tertidar Deutsch-
Studwestafrikas. Paldont. Z., 5, 226-228.

Stromer, E. 1926. Reste Land- und Siisswasser Be-
wohnender Wirbeltierereste aus dem Diamante-
feldern Deutsch-SiidwestAfrikas. In: E. Kaiser
(ed.) Die Diamantenwiiste Stidwest-Afrikas. Ber-
lin, Reimer, 2, 107-153.

Ward, J. and Corbett, I. 1990. Towards an age for the

Namib. In: M. Seely (ed.) Namib Ecology: 25
years of Namib Research. Transv. Mus. Monogr-.,
7, 17-26.

Wenz, W. 1926. Tertidre Binnenmollusken. /n: E.
Kaiser (ed.) Die Diamantenwiiste Stidwest-
Afrikas, 2, 154-159, table 39, Berlin, Reimer.

Whitworth, T. 1954. The Miocene hyracoids of East
Africa. Br. Mus. Nat. Hist. London, Foss. Mamm.
Afr., 7, 1-58.




