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The stable isotope compositions for four sediment cores recovered from three shallow lakes
located in the Ngorongoro crater (Lake Magat) and head of the Olduvai Gorge (Lakes Ndutu
and Messak) are used to document climatic changes in sub-arid northern Tanzania during the
late Pleistocene-Holocene period. The two lakes, which are located on the head of the Olduvai
Gorge about 1 km apart and 100 km from the Ngorongoro Crater, were probably once one
lake during periods of high precipitation. All four cores were collected using a flow-through
type of corer, and sub-sampled every 10 cm with each sample representing a homogenate of
1 cm.

Two cores (40 cm and 500 cm long) were collected from Lake Magat, and AMS 14 C age on
total organic matter (M) for a nearby core collected about m apart indicate that the
sedimentation rate at these sites is approximately 17 cmlka. Assuming that these sites have a
constant rate of sedimentation, the analysed long core represents sediments that were
deposited during the late Pleistocene-Holocene period.

The 613C for 40 cm long core shows a downcore increase, with 6-values ranging from -21 %o

to -12.5 %o. A similar downcore increase in 3C values is observable for the 500 cm long core.
Apart from this general tend, this core also shows three peaks of low 6-values centred at 200
cm, 380 cm and 490 cm. A general downcore increase in the 3C for the two cores from the
Ngorongoro crater suggests changes in the relative proportion f C3 and C4, probably
indicating changes in precipitation and lake levels in the area. High precipitation and lake
levels being associated with deposition of GM depleted in 13C . Although, diagenetic changes
might have contributed to the observed trend, but a change of up to 7 %o cannot solely be
attributed to diagenetic changes. H~igh content of organic carbon and nitrogen in sections
enriched in 13C excludes the possibility of diagenetic effects.

Although record from Lake Ndutu is not a continuous one (gaps in between), the 13C values
shows a general downcore decrease contrary to the Ngorongoro crater record. This general
trend is punctuated by periods of above normal enrichment in 13C, and 613C values are as high
as -6 %o. Peaks enriched in 13C probably indicate periods of reduced precipitation, where
phytoplankton used dissolved bicarbonate rather than dissolved atmospheric CO 2. A general
downcore decrease may probably indicate either an increase in precipitation over time or
diagenetic effects. It has been shown that diagenetic effect is significant in sediments poor in
GM [1]. A downcore decrease in 6' 3C values associated with a low contents of organic carbon
and nitrogen that shows a downcore decrease, probably is an indication of diagenetic changes.
A core from Lake Messak shows near constant 613C values around - 19 %o, with exception of
two peaks depleted in 13C at about 120 cm and 240 cm. Moreover, the contents of organic
carbon and nitrogen for this lake are low relative to other sites. Sections depleted in C were
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probably deposited when lake levels were high as a result of increase in precipitation. 210Pb
activity for the upper 50 cm shows that the sediments from Lake Ndutu have been recently
deposited while that of Lake Messak are older. Owing to the lack of good chronology, inter-
core correlation is not possible. However, all three long cores point to a significant change in
paleoclimatic conditions that were most likely associated with changes in the vegetation
cover.
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