Q !sr”my Introduction

In parts of East Africa there are large

g@’(ﬂf’]( mnd_ gaps in the gcplogicnl co]u_m'n hetw_een Pre-
cainbrian and Tertiary.  This is especially true

. in the Karamoja district of Uganda where
S(!wg m dissected :TC‘T{iZIF_V volcanoes rest directly on
‘ Precambrian basement rocks. Two volcanic
centres. Napak and Moroto (Fig. 1), were

Emt M”m visited by the writer and Dr. W.W. Bishop in

1961 as part of an expedition from the

Dr. F. Whyte Department of Geology, University of Glasgow

B (Bishop and Whyte 1962). The objectives of

L R R R this expedition were to prepare maps of and

resor collect rocks and tossils from various Tertiary
oot volcanic centres in Uganda and Kenya.

General Geology

The deeply dissected Napak volcano is represented diagrammati-
cally in Fig. 2. The geologv of this centre has been described in detail
by King (1949). It consists of isolated remnants of the original cone,
each remnant being composed of several thousand feet of bedded tuffs
and agglomerates interspersed with a few nephelinite and phonolite
lava flows.  The remains of the central pipe is infilled with carbonatite
and surrounded by a wide zone of ijolites.  The tuffs and agglomerates
forming the isolated outliers of the volcano all dip radially outwards
from the central plug approximately in the same attitude as when first

laid down.

The pyroclastic layers vary from coarse agglomerates through
medium to fine grained tuffs. All are composed of volecanic rock
fragments and separate crystals with cements of volcanic dust or
calcite.  The fine tuffs (often micaceous) are rich in calcite and form the
principal fossil-bearing lavers.

Fossiliferous Sediments

~ On the basis of their lithology, the fossiliferous sediments can ke
~divided into two groups : -

1. Sands, grits, and gravels (with a few tuff layers) at the base
of the volcano and resting directly on the basement rocks.
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These deposits form thin layers on the sub-voleanic surtace
sometimes infilling vallevs cut into that surfuce.  They are
mainly fluviatile in origin.

2. True pyroclastic deposits form the  largest part ol the
volcano.  Within these alternating agplomerates and tuflys,
there are layers of fine to medium gramed  calcarcous tutts
containing mammalian fossils. At certain levels, the pre-
sence of fossil wood and layers ol concretionary calcarcous
nodules suggest time-gaps inthe sequence.  These deposits
mainly represent sub-acrial accumulations of volcanic ash
with local water-sorting due to surface run-ofl.

Fossils .

Most of the mammalian tossils consist ol broken umdentifiable
bones with a smaller proportion of skulls, teeth, jaws, and bones of
rodents, primates, carnivores, and ruminants  Crocodile, rhino, and
turtle fragments are also found.

I.  The basal sands and grits contain worn fragments of rodents,
carnivores, mastodon, rhinos. and primates with fossils more charac-
teristic of riverine deposits namely crocodiles and turtles.

2. fw ocontrast, the sub-acerial tulls, altheugh wuch richer in mammahian
fossils, do not contain any of the characteristie fluviatle fossils wnd in
addition they include fossil wood, seeds, fruits, and lund gustropods

At cach locality every tossil fragment seen wis collected whethe
identifiable or not, and an attempt was made statistically to assco the
abundance of the different mammalian groups at different sites around
this Tertiary volcano. For this purpose 1t was assumed that cach find
represented an individual.  The results for the Napuk volcano as a
whole compare well with similar statistical results fro orvher Tertiary
fossil sites in East Africa (Bishop and Whyte 1962) such ws Songhor und
Koru in Kenya (Kent 1944, Shackleton 1931) and Morows in Uganda
(Bishop and Whyte 1962).

More siies were studied on Nipak than anvehere eise, and the
statistics suggest that  different environmenis  existed  around  the
volcano, asreflected by the proportion of ditferent nmummals 10 cach
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site.  Similar changes i environment ave found at diffeicnr fove
around present-day volcanoes.
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FIG. 2 DIAGRAMMATIC SECTION THROUGH NAPAK VOLCANO IN UGANDA.
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At all the fossil sites the number of skulls, teeth, and  Jaws
collected was high in proportion o ihe number ol vones. This must be
due to the scavenging activities of carnivores and rodents that removed
the more edible bones.  This is supported by the tuct that many of the
bone fragments collected have signs of gnawing und chewing. At the
present-day, when an animal dies or is killed in the African plains, the
flesh and most cedible bones are quichly removed. and only thc
relatively inedible skull, teeth, and jaw arc feft. A siomlar fute was
suffered by animals dying on the Tertary land surfaces  Successive
ash layers were deposited on temporary kund surfaces on the slopes of
the volcano and around it.  Animals and plants lived and died on
these slopes, and their vemuins were covered up and preserved by the
next ash fall. There is no evidence thuat the animais were killed by the
ash falls; if they had been, complete sheletons would huve been pre-
served, and these are never tound.

Proconsul

In recent years. owing largely to mvestigatons ot Tertiary
deposits in East Africa, finds of farge mid-Tertiury hominoid fossis
have increased considerably.  The Glasgow expedition discovered the
eft maxilla of a large Proconsul at one of the Muoroto sites i 1961,
and later that year additional {ragments from the same individual weie
found by another party (Allbrook and Bistiop 1963).  This specimen
has since been tentatively assigned 1o the species Proconsul major.
There are sull not enough specimens available ot all three Proconsul
species, but at the moment £. major is more abundant at the wo
Ugunda sites (Napak and Moroto) whercoes Poafeicanus and P.onyanzae
are dominant over P. omjor at other mid-lertiary sites in Kenya

(Allbrook and Bishop 1963y

Preservation cf Fossils

The abundance of tossils found at ceriaia horizons o the
pyroclastic deposits to some extent reflects the abundance of munmahen
life in mid-Tertiary times.  They arec most abundant in the cadcarcous
layers, because bone preserves best in i Laghly calcarcous environment,
Most of the calcite cement in these tufls was probabiy sceondarily
introduced after deposition, but it is possible that at least some of |t

ras deposited with the sub-aerial ash, perhaps at times when carbuonatite
magma filled the voleanic pipe.

In addition to Napak and Moroto, several other stes wers
examined in 1961, namely Sonchor, Koru, O, Mariwa, and ont
Ternan in western Kenva,
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Potassium-40‘argon-40 age dating is being carried out on biotite
from the tuffs. It is hoped to establish a series of reliable Tertiary
dates with faunal associations.

Undoubtedly these Tertiary volcanic sites will continue to yield
increasing numbers of fosstls i the years to come, and especially
important will be the hominoid fossils, a complete knowledge of which
1s necessary if we are to unravel man’s exact link with the apes.
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