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Abstract

Palaeoecological data from sediments taken from one highland 
and two lowland sites are used to compare and contrast ecosystem 
response to late Quaternary environmental change and human 
interactions in Kenya. A core from Rumuiku Swamp, located on the 
southeast of Mount Kenya within montane forest ecosystem extends 
back to 26,430 cal yr BP and forms a basis of environmental and 
ecosystem reconstruction from a high altitude montane rainforest 
location. In the 14.6 m long core ninety six sediment samples were 
analysed for pollen and charcoal. The pollen and charcoal data reflect 
a lowering of high altitude vegetation by more than 1000 m under 
a cool and moist climate during Last Glacial Maximum (LGM). The 
pollen data also reflect a mixture of high and relatively low altitude 
vegetation. Especially common was Juniperus that is presently found 
on the relatively dry part of the Mount Kenya but at lower altitudes 
than Rumuiku Swamp catchment. Mixed montane forest dominated 
by Hagenia and taxa from the ericaceous belt characterised the 
ecosystem from 24,500 to 17, 250 cal yr BP. Juniperus, Olea and 
Podocarpus were less common during the Lateglacial as there was 
high presence of more mesic taxa during the period leading up to 
the Younger Dryas.

During the Holocene a reorganization of the ecosystem occurred 
reflecting a shift to warmer and moister climate conditions with 
montane vegetation dominating. The Holocene was characterized 
by numerous events of environmental change recorded by increased 
charcoal abundance and ecosystem shifts. A drier climate is recorded 
around 9000 cal yr BP and between 4000 and about 3500 cal yr 
BP with increased presence of Poaceae, Polyscias and Podocarpus. 
Strong human impact is not evidenced in the Rumuiku Swamp 
sediments though increased Asteraceae and Podocarpus in the upper 
most sediments reflects open montane forest since 500 cal yr BP.
Namelok Swamp is located some 400 km south of Mount Kenya 
within the savanna ecosystem. 41 samples from a 400 cm long 
core reflecting the last 3000 cal yr BP were analyzed for pollen and 
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charcoal at intervals varying from 5 to 10 cm. The record shows the 
dynamic nature of savanna taxa as a response to natural climate 
change. Strong human impact is also recorded in the Namelok 
Swamp sediments during the late Holocene by showing increased 
fire intensity linked to regional drought. Cannabis sativa, cereal 
and Ricinus communis pollen are recorded in the same period. 
A dynamic herbivore-plant interaction is also thought to have 
contributed to changes in vegetation composition in the Namelok 
Swamp ecosystem. For instance, at present-day when the elephant 
population decreases or is controlled a rapid recovery of woody 
vegetation can be observed. Climate variability is also documented 
by the pollen record from Namelok Swamp sediments: a relatively 
moist climate is recorded from 3000 to 2400 cal yr BP and drier and 
warmer climatic conditions from 2100 to 1675 cal yr BP. A relatively 
wet period is recorded from 1675 to 550 cal yr BP with another drier 
period after 550 cal yr BP. Impact of increased sedentary settlement 
is recorded during the last 150 cal yr BP by increased amounts of 
pollen grains from cereals and plants characteristic of disturbed 
ecosystems.

Lake Challa (3° 19’ S, 37° 43’ E) is a 4.2 km2 and 94 m deep 
crater lake situated at 880 m elevation close to the Kenya-Tanzania 
border. High-resolution pollen and radiocarbon analyses on late 
Holocene sediments document the response of lowland dry forest 
to regional climate variability over the last 2700 years. Century-
scale periods of climatic drought are recorded by an increases in 
pollen abundance of Poaceae and dry savanna trees and shrubs 
(Combretum, Commiphora, Salvadora and Rhus) and herbs 
(Corchorus and Urticaceae), and a reduction of other common 
savanna trees and shrubs (Maerua and Sideroxylon). Montane forest 
trees (Celtis, Juniperus, Olea and Podocarpus) most likely located on 
the slopes of nearby Mount Kilimanjaro expanded at the same time. 
Increased pollen from aquatic plants and sedge swamp vegetation 
on exposed shallow margins reflect low lake stands indicative of 
dry climatic conditions. Environmental conditions were drier than 
today from 2700 to 2300 cal yr BP, 1800 to 1500 cal yr BP, 1300 
to 800 cal yr BP, and from ~250 to 70 calendar years. Conversely, 
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wetter conditions than today were inferred for the periods from 2300 
to 1800 cal yr BP, 1500 to 1300 cal yr BP, and from 800 to 300 cal 
yr BP. The Challa pollen record indicates that the wettest climatic 
conditions of the last 2700 cal yr BP occurred from ~600 to 300 cal 
yr BP, i.e. coeval with the main phase of the Little Ice Age in Europe. 
The low abundance of large Poaceae pollen grains as early as ~2650 
cal yr BP, likely to have originated from cereal crops, is suggestive of 
intermittent agricultural activity within the Lake Challa catchment. 
This suggested the agricultural activities were not localized due to 
variability in climate, encouraging human migration to climatically 
suitable areas for farming activities. Higher cereal pollen abundance 
after around 150 cal yr BP is associated with an increase in 
herbaceous plants indicative of more widespread deforestation. This 
reflects intensifying farming activities in an increasingly human-
impacted landscape. Marked ecosystem changes during the late 
Holocene are most pronounced in the savanna ecosystems around 
Namelok Swamp and Lake Challa documenting a long history of 
human impact on the savanna ecosystem of southern Kenya.




