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KENYA

The use of Geographical Information Systems
(GIS) for the study of archaeological settlement pat-
tern and land-use studies have been underrepresented
in East African archaeology, until recently (Causey
2005; Causey and Lane 2005; Ndiema 2006).  Today
there is inexpensive (or even free) GIS software and
GIS data from various parts of Africa thanks to co-
operative projects of different organizations. This
material provides an excellent and easily accessible
starting point for a variety of GIS analyses. For de-
tailed descriptions of the foundations of SCA, the
reader is referred to Vita-Finzi and Higgs (1970), Hunt
(1992) and Kvamme (1999). For critiques of SCA and
Optimal Foraging Theory on which SCA is based,
see Hodder and Orton (1976: 233–236), Gaffney et al.
(1996), and Wheatley and Gillings (2002: 159).

SCA studies that were previously carried out
in Kenya (e.g. Causey 2005; Robertshaw and Collett
1983) and elsewhere in Africa (e.g. Sinclair et al. 1993;
Taruvinga 2001), were large but unexpectedly sparse.
In this brief paper I present a preliminarily GIS site
catchment analysis (SCA) for archaeological sites in
the Loita–Mara region, SW Kenya (Figure 1).  Data is
also drawn from a large archaeological project di-
rected by Dr. Peter Robertshaw (Robertshaw et al.
1990), which located a large number of new archaeo-
logical sites in this area in the 1980s (Figure 1), and
from the field notes stored in our department of our
late professor emeritus, Ari Siiriäinen, (Department
of Archaeology, University of Helsinki) (Siiriäinen
1990).

In an early Kenya study by Robertshaw and
Collett (1983), SCA was demonstrated to be a useful

tool for estimating cultivation possibilities in the vi-
cinity of archaeological sites. Specifically,
Robertshaw and Collett suggested that many Pasto-
ral Neolithic (PN) sites are commonly placed next to
soils with a high cultivation potential. This observa-
tion might suggest a mixed agro–pastoral livelihood,
at least for parts of the PN period (see also Ambrose
and DeNiro 1986; Marshall 1990; Robertshaw 1990).
A preliminarily evaluation of this hypothesis is the
focus of the study presented below. Based on pub-
lished data (Robertshaw et al. 1990; Simons 2003),
and the field notes stored in the British Institute in
Eastern Africa and in our department, I used a large
site sample to test the hypothesis that there a corre-
lation exists between PN sites and good agricultural
land.  Included in the sample were all of the locations
reported by Robertshaw and others from the Loita-
Mara region, including both dwelling sites and the
find loci. The analyses are ongoing, and in the future
other spatial issues will be reviewed more closely.

Environmental GIS data for the analyses was
acquired from various providers in the World Wide
Web, in particular: the International Soil Reference
and Information Centre (http://www.isric.org/), the
United Nations Food and Agricultural Organisation’s
Africover Project (http://www.africover.org/), and the
International Livestock Research Institute (http://
www.ilri.org/). The digital elevation model for the
study area was generated with data compiled from
the Shuttle Radar Topography Mission (http://
www2.jpl.nasa.gov/srtm), and the Map Maker Trust
(http://www.mapmaker.org/).  At this stage the study
area was restricted to the Kenyan side of the border
(Figure 1).  GIS data is usually nationwide and re-
quires further processing and editing to be extended
across the border to the Serengeti Plains.

In the current study area, the PN sites include
Narosura, Elmenteitan and Akira sites, as well as
those classified as “Other PN”, including sites with
Late Stone Age (LSA) lithics and unspecified ceram-
ics. In addition to the PN localities, Preceramic LSA,
Post–Elmenteitan, and Pastoral Iron Age (PIA) sites
are found in the area. For the uniformity of the catch-
ment data, only the sites whose maximum catchment
fitted fully within the study area were included in the
analyses (Table 1; Figure 2).

Agricultural potential of the study area was
modelled following the FAO standards (http://
www.fao.org/ag/agl/agll/gaez/index.htm). Variables
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Figure 1: Digital elevation model of the study area and the known archaeological sites (based on Robertshaw et
al. 1990, P. Robertshaw’s field notes stored in the British Institute in Eastern Africa, and A. Siiriäinen’s and O.
Seitsonen’s field notes in the Department of Archaeology, University of Helsinki) (map: O. Seitsonen).
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Figure 2:  Left: Layers used in the modeling of agricultural potential, from the top: rooting depth, drainage,
natural fertility, rainfall, gradient; Right: Spatial distribution of the agricultural potential and the archaeological
sites included into the preliminary SCA. For the site affiliations, see legend in Figure 1 (map: O. Seitsonen).
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used were:  rooting depth, drainage, natural fertility
of the soils, as well as rainfall and slope gradient
data. Based on the combination of these variables
the soils were classified into five agricultural poten-
tial (AP) classes which ranged from very good (value
= 5) to very poor (value = 1) (Figure 2). All of the
analyses were performed with the ArcGIS 9.3 and
MapInfo 8.5 software. Details of the compiled GIS
database and the analyses will be described in
upcoming publications.

In this preliminary stage of investigation, the
SCA was conducted using catchment areas based
on Euclidean distance as was used in the original
study by Robertshaw and Collett (1983). Robertshaw
and Collett used catchments with a five kilometre
radius, but because of the possibilities offered by
GIS, I tested circular catchments in the current study
area with multiple radii up to eight kilometres from
the sites (Figure 3). This distance is close to both the
commonly used catchment radius for hunter–gath-
erer populations (10 km), as well as to the maximum
herding radius (9 km) observed by Coppolillo (2000)
in his ethnographic study of Sukuma agropastoralist
herding practices. In the upcoming studies isotropic
cost–distance catchments will be calculated for the
sites. These types of catchments present better mod-
els of potential exploitation territories than do the
traditionally used circular catchments because they
are based on local topography, hydrology, and other
selected variables (e.g. Gaffney et al. 1996; Kvamme
1999; Wheatley and Gillings 2002:152).

Percentages of the different AP classes within
the catchment areas were calculated at various dis-

tances from the sites and compared with the back-
ground environment. In distances beyond the radius
of five kilometres, (at least in the case of circular catch-
ments), the percentages start to approach the back-
ground values. Importantly, even the preliminary SCA
shows that the PN sites have consistently greater
amounts of good agricultural land within their catch-
ments than do either the preceding LSA sites or the
following post–Elmenteitan and PIA sites (Figure 4).
The latter site categories include generally the high-
est percentages of moderate farm land within their
catchments. Soils with moderate agricultural poten-
tial provide adequate pasture land, which may be
indicative of change towards specialised pastoral-
ism during the late Elmenteitan period (cf. Robertshaw
1990). However, it should also be noted that the AP
values around the “Other PN” sites differ clearly from
the Narosura, Akira and Elmenteitan sites. In
upcoming studies these and their correlations should
receive closer attention because they might repre-
sent different activity facies of these PN traditions
(Cf. Robertshaw 1990).

This brief analysis may support the observa-
tions made by other researchers regarding the asso-
ciation between PN sites and the high agricultural
potential of adjacent soils (Robertshaw and Collett
1983). It is anticipated that differences between site
categories will be even more pronounced when the
analyses are completed using cost–distance catch-
ments because cost–surface catchments leave out
the arduously accessible and typically agriculturally
poorer terrain. On the other hand, at this preliminary
stage, observations were made on a general level
and more detailed study might alter this perspective.

A more rigorous study, acknowledging the finer
spatial-temporal variation in site location, site size,
and find material, might reveal other spatially deter-
mined aspects. This might open up a more dynamic
picture of past land–use and settlement systems. For
example, this could provide one approach to evaluat-
ing the diachronic model suggested by Robertshaw
(1990) for Elmenteitan economic development (see
Simons 2005). In the future it seems reasonable to
model land-use potential for various forms of eco-
nomic exploitation, including agriculture and pasto-
ralism (Cf. Robb and Hove 2003), in order to allow for
more wide-spread comparisons.

Based on a more comprehensive study it will
be possible to test the GIS predictive modelling of

Affiliation N

LSA 37

Narosura 9

Elmenteitan 60

Akira 7

Post–Elmenteitan 39

PIA 31

Other PN 59

N 242

Note: Includes 33 multi–component localities

Table 1:  Find locations included in the preliminary
SCA.
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Figure 3:  Circular catchments (radius = 8 km) showing the agricultural potential around the LSA sites (map: O.
Seitsonen).
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Figure 4:  Deviation of the AP classes from the background values (background = 0 %) within the circular
catchments with the radii of 250 m and 1000 m.
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archaeological site distributions (e.g. Wescott and
Brandon 2000), which have been infrequently used
in East African contexts (but see Ndiema et al. 2006).
In addition to contributing to archaeological research,
predictive modelling could have more widespread use
in planning modern pastoral land–use for example,
as well as in designing sustainable development
schemes.
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