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16 The Kapthurin Formation: What We Know Now that 
We Didn’t Know Then

Sally McBrearty

Introduction and Background

In this chapter I take the opportunity to reflect upon
how my conception of archaeological events in the East
African Middle Pleistocene has changed in the last
twenty-five years, and how David Pilbeam has influ-
enced the evolution of my ideas. I first met David in
1979 in Nairobi where he was engaged in the reorgani-
zation of The International Louis Leakey Institute for
African Prehistory (TILLMIAP). I visited the Baringo
region in the Central Kenya Rift Valley on a number of
occasions during the 1980s, and participated in some of
the work of the Baringo Paleontological Research
Project (BPRP) after Andrew Hill had assumed leader-
ship of the project. But my own interests lay in western
Kenya, where David’s group had carried out work at
Kanjera on the Homa Peninsula a few years earlier. My
thesis research dealt with the transition from the
Acheulian, thought to be made by Homo erectus, to the
Middle Stone Age (MSA), thought to be made by
H. sapiens, at sites around the Winam Gulf of Lake
Victoria (McBrearty 1988, 1991). When I completed
that research, David offered me a position at Harvard,
and I had the happy experience of writing up my disser-
tation in his lab. The synergy in the early 1980s between
David and Glynn Isaac in their efforts to integrate pale-
ontological and archaeological data to understand
human evolution has very much affected the trajectory
of my subsequent work.

Desmond Clark, my undergraduate mentor at
Berkeley, has exerted an equally profound influence. His
1975 paper, “Africa in prehistory: peripheral or para-
mount?” questioned the Eurocentric framework then
universally applied to the interpretation of world pre-
history (Clark 1975). He questioned the view of Africa
as a “cultural backwater,” a place well off the main
stage in cultural innovation, always an importer of
ideas conceived elsewhere. Subsequent years have seen

this picture turned completely on its head, as we now
interpret human evolutionary history as a succession of
species and innovations arising in Africa, and spreading
beyond Africa in a series of waves of migration.

Critical to establishing Africa’s central role in later
human evolution was establishing an accurate chronology
for events on the continent. Ironically, Desmond’s own
acceptance of estimates of ~60 ka for the Acheulian levels
at Kalambo Falls, Zambia (Clark 1969), based upon his
failure to recognize that most of the African prehistoric
record lies beyond the limits of accuracy for the radiocar-
bon method, led to a “short chronology” for Africa, and
to the impression that events there lagged far behind those
elsewhere. Subsequent amino acid racemization dates of
~125 ka for Kalambo Falls (Clark 1982) still seemed to
be gross underestimates, in light of Shackleton’s (1982)
oxygen isotope work at Klasies River, South Africa (which
he presented at Harvard in 1984) showing that modern
H. sapiens was present there before 100 ka.

I was eager to test the link between the technological
changes visible in the archaeological record and the
events in human evolution seen in the fossil record. The
main impediment at that time was “the dating gap”, the
lack of a reliable dating method between the limits of
reliability for radiocarbon, at about ~20 ka (Gowlett and
Hedges 1986), and the limit for K/Ar, at about 500 ka
(Curtis 1966). The development and refinement of the
40Ar/39Ar method over the last twenty years (Ludwig
and Renne 2000) now permit accurate and precise age
determinations as young as 2 ka (Renne et al. 1997). In
western Kenya, the critical ingredient missing to develop
a sound chronology was dateable volcanics. In the early
1990s I transferred my research focus to the Kapthurin
Formation in the Rift Vally of Kenya, where Acheulian
artifacts and human fossils had been recovered, and
where lava and tephra are not in short supply.
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History of Research in the Kapthurin Formation
The Kapthurin Formation forms the Middle Pleistocene
portion of the sedimentary sequence of the Tugen Hills,
west of Lake Baringo (Figure 16.1). The Tugen Hills
region has been known to be fossiliferous since the
1930s (Fuchs 1950), and the record is now known to
extend beyond 16 Ma (Hill et al. 1986). The post-
Miocene portion of the section formed the basis for
Leakey’s (1955) Kamasia pluvial (see Kingston and Hill
this volume). When examined in more detail, these
deposits were found by McCall et al. (1967) to be com-
prised of Pliocene sediments unconformably overlain by
Middle Pleistocene sediments. McCall et al. designated
these the Pliocene Chemeron Formation and the Middle
Pleistocene Kapthurin Formation. 

The Baringo region became the research focus of
members of the East African Geological Research Unit
(EAGRU) under the direction of Basil King, and later, Bill
Bishop. Their work provides the geologic framework for

all subsequent research, and their students focused more
closely upon fossils and sediments. The basic stratigraphic
scheme for the Kapthurin Formation was provided by
Martyn (1969) and subsequently elaborated by Tallon
(Figure 16.2; Tallon 1976, 1978). The formation is about
125 m thick, and is exposed over an area of about 150
km2. It includes three fluviolacustrine and deltaic mem-
bers, the Lower, Middle, and Upper Silts and Gravels
Members (K1, K3, and K5), and two major tephra units,
the Pumice Tuff Member (K2) and the Bedded Tuff
Member (K4). An additional, unnumbered tephra, the
Grey Tuff, lies within K3, and the extraformational Upper
Kasurein Basalt is intercalated within the lacustrine facies
of the Middle Silts and Gravels Member (K3').

Initial archaeological exploration of the formation
was carried out in the 1960s by Leakey et al. (1969),
who discovered a hominin mandible (KNM-BK-67) and
postcranial remains (KNM-BK 63-66) within K3 sedi-
ments immediately below the Grey Tuff. They also

Figure 16.1. Map of the Baringo region showing the location of the Kapthurin Formation. Map by Christian Tryon.
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reported three archaeological sites from slightly higher in
the section. In the 1980s a Belgian team headed by Van
Noten explored a number of archaeological sites (Van
Noten et al. 1987a, 1987b; Cornelissen et al. 1990;
Cornelissen 1992) and found a second hominin mandible
(KNM-BK-8518) from a locality at approximately the same
stratigraphic position as the initial hominin discoveries
(Van Noten and Wood 1985; Wood and Van Noten 1986).

The chronology of the formation was at that time
imperfectly known. A date of 1.57 Ma on the Ndau
Trachymugearite near the top of the underlying Chemeron
Formation (Hill et al. 1986) provided a maximum age for
the Kapthurin Formation. Because all sampled rocks with-
in the formation were known to be normally magnetized
(Dagley et al. 1978), Kapthurin fossils and artifacts could
be presumed to be younger than 780 ka (Cande and Kent
1992; Baksi et al. 1992). Conventional K/Ar dates ranging
between 620 ± 6 ka and 890 ± 260 ka for K2, the Pumice
Tuff Member, and between 250 ± 120 ka and 240 ± 8 ka
for K4, the Bedded Tuff Member, had been reported
(Tallon 1978; Cornelissen et al. 1990), and the age of
~240 ka is frequently cited as the terminal date for the
African Acheulian. MSA technology was at that time
unknown from the Kapthurin Formation. 

I carried out my first independent field season in the
Kapthurin Formation in 1993. In the pages that follow I
will recount what we know now that we did not know
when I initiated the research, and how this new knowl-
edge relates to larger evolutionary questions that lie at
the intersection of archaeology and human paleontology.

Kapthurin Hominins

Nearly every available name within the genus Homo has
been applied to the Kapthurin hominins at one time or
another. Mandible KNM-BK-67 and the associated ulna,
metatarsal, and phalanges were first assigned to
H. cf. erectus by Tobias (Leakey et al. 1969). Van Noten
(1983) initially referred mandible KNM-BK 8518 to cf H.
erectus or H. habilis. Both mandibles were allocated to
H. sp. indet. (aff. erectus) by Wood and Van Noten
(1986), although Wood (1992) later referred them to
H. erectus. Subsequently Wood and Aiello (1998) attrib-
uted them to a broad category designated H. ergaster/late
African H. erectus. I refer the material to H. rhodesiensis
(McBrearty and Brooks 2000), whereas Stringer (2002)

Figure 16.2 Idealized stratigraphic column of the Kapthurin Formation.

Stratigraphic terminology after Martyn (1969) and Tallon (1978). Dates

are 40Ar/39Ar determinations from Deino and McBrearty (2002).

Illustration by Christian Tryon.

and Rightmire (1998) favor H. heidelbergensis. This taxo-
nomic history reveals more about views of the evolution of
H. erectus and the origin of H. sapiens than it does about
any intrinsic features of the fossils themselves, as neither
the mandibles nor the postcrania contain many features
that are particularly useful for specific diagnosis. They do,
however, demonstrate the observation of Pilbeam (1975)
that Middle Pleistocene hominins are extremely variable in
body size and robusticity.  Reexamination of the Kapthurin
Formation postcranials (Fisher and McBrearty 2002, in
prep.; Pearson 2000) show them to occupy the very gracile
end of a robusticity spectrum, the other end of which is
occupied by specimens such as the Bodo cranium or the
hyperobust Berg Aukus femur (Kappelman 1997).
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The age of the Kapthurin hominins was difficult to
determine, largely because the Grey Tuff that overlies
the hominin localities is fine grained and discontinuous-
ly distributed. Previous attempts to date it using conven-
tional K/Ar techniques had failed (Cornelissen personal
communication). Use of both single crystal total fusion
(SCTF) and laser incremental heating (LIH) 40Ar/39Ar
methods enabled us to date the Grey Tuff at 509 ± 9 ka,
and the underlying Pumice Tuff (K2) at 543 ± 4 ka
(Deino and McBrearty 2002). The Kapthurin hominins,
at roughly 510–545 ka, are thus a bit younger than
those from Bodo, Ethiopia, dated by the same method at
640–550 ka (Clark et al. 1994), but the approximate
contemporaries of OH 11, OH 23, and the Ndutu crani-
um, from Olduvai Gorge, estimated at 490–780 ka
(White 2000; Delson et al. 2000). 

Technological Variety

As a result of our research, the number of known
archaeological and fossil sites in the Kapthurin
Formation now exceeds 60. A series of papers has
described these and the ancient habitats in which they
were preserved (McBrearty et al. 1996; McBrearty 1999,
2001). Two archaeological industries, the Sangoan and
Fauresmith, are known from  sites elsewhere in Africa to
overlie the Acheulian and underlie the MSA. It had previ-
ously been believed that these industries were confined to
distinct physiographic zones, the Sangoan to the forested
habitats of Central Africa, and the Fauresmith to the
savanna of East and South Africa (Clark 1965, 1972,
1988). Discovery of both industries in close geographic
proximity in the Kapthurin Formation shows that this
was not the case, and their position in the same strati-
graphic interval with both Acheulian and MSA artifacts
suggests that all four entities may well be contemporary.

Age of the Acheulian to MSA Transition

The shift from Acheulian to MSA technology involves
the abandonment of the long-lived tradition of handaxe
manufacture for the production of points, which are con-
sidered diagnostic of the MSA (Goodwin 1928). While a
single point had been reported from the Kapthurin
Formation site of GnJh-17 by Cornelissen (1992), its MSA
diagnostic character was not emphasized. We have since
found additional points at several sites in the formation,

and, perhaps more importantly, discovered several sites in
the southern part of the formation with undoubted MSA
Levallois technology (Tryon 2004).

The Kapthurin Formation now provides the age of
the earliest MSA artifacts yet found anywhere in Africa.
Prior to our work, the maximum age for MSA technolo-
gy was provided by a K/Ar date of 235 ka from
Gademotta, Ethiopia (Wendorf et al. 1994). Application
of the 40Ar/39Ar method to volcanics in the Kapthurin
Formation now shows that the large scale archaeological
turnover from Acheulian to MSA technology occurred in
this part of the Rift Vally before 285 ka (Deino and
McBrearty 2002). The age range of MSA technology is
thus now increased by 50 ka, a period of time 10 ka
longer than the total known span of the occupation of
Europe by H. sapiens. This new age estimate brings the
appearance of MSA technology more into line with the
appearance of H. sapiens, if that species is taken to
include the Florisbad cranium, dated directly by gamma
ray spectroscopy at 265 ka (Grün et al. 1996).

Nature of the Acheulian to MSA Transition

The abandonment of Acheulian handaxes and cleavers
for points and other small flake tools signals the shift
from hand-held to hafted artifacts and a lighter, more
portable toolkit.  The nature of this change has not been
critically examined by archaeologists, who have adopted
a model of gradual transformation, presumably by mem-
bers of a single evolving hominin lineage. Application of
a program of tephrostratigraphy now enables us to
establish stratigraphic relationships within exposures of
the Kapthurin Formation that could not be correlated
through field mapping alone (Tryon and McBrearty
2002, under review). Sites containing handaxes, diagnos-
tic of the Acheulian, have been shown to be interstrati-
fied with those containing points and other MSA tools
(Figure 16.3). This situation is consistent with at least
two interpretations. Separate hominin demes, lineages,
or species, each employing unique technology, may have
occupied this part of east Africa for much of the later
Middle Pleistocene. Alternatively, African Middle
Pleistocene hominins may have had a much broader
range of artifact making traditions at their disposal than
we have previously appreciated, and they were able to
employ quite distinct techniques as situations demanded.  
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Lacustrine Facies (K3') and Its Technology
A window of exposures in the Kapthurin Formation of
no more than a few thousand square meters in extent
has been a source of some confusion to previous
researchers. This area, termed K3' (see Figure 16.2), is
bounded to the west by a fault, and to the east by flows
of Upper and Lower Kasurein Basalt and upfaulted
blocks of Lake Baringo Trachyte. It contains sands, silts,
and zeolitized clays that clearly represent the shore of a
fluctuating hyperalkaline lake (McBrearty 1999; Renaut
et al. 1999, 2000). Recent detailed investigation by
Roure (in preparation) and Ashley et al. (in press) has
documented a contemporary fresh water spring that was
intermittently extensive. Fossil fauna is abundant and
shows the area to have supported a diverse habitat
(McBrearty 1999), but it is the archaeological content of
these sediments that is the object of interest here.
Artifacts are almost exclusively simple flakes and cores
made on small cobbles. It is an expedient technology
that with few exceptions lacks handaxes, formalized
flake production methods, or retouched tools.

Van Noten’s team believed K3' sediments to underlie
the Kapthurin Formation, and they termed them the
Kwaibus Formation (Cornelissen et al. 1990). These
investigators speculated that the artifacts found here
belonged to the Oldowan tradition and were of a
Pliocene or Early Pleistocene age (Cornelissen personal
communication). Our detailed mapping has demonstrat-
ed that the initial interpretations of Martyn (1969) and
Tallon (1976, 1978) are correct, and that these sediments
are firmly stratified within the Kapthurin Formation.
Our program of 40Ar/39Ar dating has established the
age of the archaeological occurrences in K3' at between
543 ± 4 ka 509 ± 9 ka, the same age as the Kapthurin
hominins.  An inversion in the 40Ar/39Ar sequence is
presented by the apparent date of 552 ± 15 ka on the
Upper Kasurein Basalt in K3'. This anomalous age esti-
mate is probably due to argon loss from this weathered,
vesicular unit (Deino and McBrearty 2002), and deter-
mining its true age is a goal of my current research.

In any case, this interval lies well within the timespan
of the Acheulian industrial tradition, and the absence or
rarity of large bifaces perhaps requires explanation. The
phenomenon of “handaxe free” assemblages has a long
intellectual history. In England such occurrences have

been referred to the Clactonian (White 2000), on the
European continent to the Tayacian (Rolland 1986), and
in Africa to the Hope Fountain industry (Clark 1970).
However Isaac (1977) long ago pointed out that bifaces
may be rare or absent at East African Middle Pleistocene
sites; for example they make up between 0% and 95%
of the artifacts at Olorgesailie localities. Retouched tools
are infrequent at many Kapthurin Formation sites, and
the flake and core component of the Acheulian, MSA, and
even Oldowan can be difficult to distinguish (McBrearty
2001; Tryon and McBrearty 2002; McBrearty and Tryon in
press). Expedient mode 1 technology is found in all strati-
graphic intervals in the Kapthurin Formation, and serves to
illustrate the underappreciated fact that such technology
persisted into historic times on many parts of the globe.

Figure 16.3 Summary stratigraphic relationships between units of

the Kapthurin Formation. Bedded Tuff, radiometric dates, and

archaeological assemblages, showing interstratification of sites con-

taining diagnostic artifact types. Illustration by Christian Tryon, after

Tryon and McBrearty (2002).
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Signs of Precocious Behaviors 
in the Kapthurin Formation
At present there are two competing views regarding the
behavior of the hominins who lived during the Middle and
Later Pleistocene. According to one view, while the fossil
record shows that anatomically modern H. sapiens was
present in Africa well before 100 ka, these hominins were
not behaviorally modern. Rather, a neural reorganization
at ~40 ka, possibly caused by a genetic mutation, drasti-
cally altered hominin cognitive abilities, and this dramat-
ic change is reflected in the appearance of Later Stone
Age technology in Africa, and Upper Paleolithic technol-
ogy elsewhere. Significant to this scenario is the presence
of items representing symbolic thought, such as art
objects (Klein and Edgar 2002; Mithen 1996; Diamond
1992). The alternate view is that the cognitive capacity in
the earliest H. sapiens was indistinguishable from that of
living people, and that the array of items representing
sophisticated behavior were developed over tens or hun-
dreds of thousands of years by early human populations
through normal processes of invention and discovery
(McBrearty and Brooks 2000). The chief difficulty in test-
ing any proposition regarding the origin of sophisticated
behavior is identifying irrefutable material symptoms of
such behavior that can survive in the archaeological
record. Currently there is no agreement among
researchers regarding these criteria (e.g., Deacon and
Deacon 1999; Kuhn and Bar-Yosef 1999, Henshilwood et
al. 2001; d’Errico et al. 2003). 

The Kapthurin Formation now provides evidence for
the early existence of a number of items of material culture
once thought to have been invented substantially later and
to represent evidence of advanced cognition. Evidence for
the systematic production of blades and the processing
and use of red ochre are present at sites in the formation
underlying the Bedded Tuff (K4), and thus they predate
284 ± 12 ka. The  maximum age for these occurrences is
509 ± 9 ka. Blades are an economic use of raw material
often thought to signal a cognitively advanced approach
to the production of stone tools, and the use of red ochre,
a coloring medium, may have had a symbolic meaning
for Kapthurin Formation Middle Pleistocene hominins.

Points and the Levallois technique are also found in
the interval between 509 and 284 ka. Points may represent
the development of projectile technology, which provides a

distinct advantage over thrust weapons because danger-
ous prey need not be so closely approached (Berger and
Triankaus 1995; Cattelain 1997). The Levallois technique
has been suggested as a technological marker for African
hominins in their migration outside Africa (Foley and
Lahr 1997). While perhaps not the oldest Levallois mate-
rial on the continent, the Kapthurin Formation artifacts
are the most securely dated. Furthermore, they occur in
an Acheulian context; some large Levallois flakes from
the Kapthurin Formation were trimmed into handaxes
and cleavers, lending credence to the idea that specialized
African methods of biface blank production represent the
roots of the Levallois approach to working stone (Tryon
under review).

Discussion and Conclusions

Determining the taxonomic identity of the makers of the
distinct archaeological industries of the African Middle
Pleistocene is difficult. This is not merely because investi-
gators cannot agree on nomenclature for these hominins.
A more fundamental issue is the nature of evolutionary
change during this time period. If there is anything that
the fossil record has demonstrated in the last twenty
years, it is that human evolution has proceeded as a
series of adaptive radiations, and at any point in time
during the last five million years there have existed a
number of contemporary hominin species. While anage-
netic change no doubt occurs within lineages, isolation
occurs and recurs throughout the Pliocene and Pleistocene,
and results in speciation. The question of species diversity
in Africa within the genus Homo during the Middle
Pleistocene has rarely been addressed (but see Howell
1998; Tattersall 1986; Asfaw et al. 2002; McBrearty and
Brooks 2000), but it seems inevitable that in a continent
as large and environmentally diverse as Africa, isolation of
local populations was the norm. The African Middle
Pleistocene hominin fossil record now contains many taxa,
and the number is growing (e.g., White et al. 2003). The
main problem in clarifying the processes of hominin evo-
lution remains chronology. Redating known material and
the discovery of new material in well calibrated sequences
must remain a high priority.

A related problem generally ignored by archaeolo-
gists is that we are rarely if ever certain which hominin
species made the artifacts under study. A well known
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example is the situation at FLK in Bed I at Olduvai
Gorge. When the remains of Paranthropus boisei were
recovered there in 1959, this hominin was accepted as the
maker of the associated stone tools (Leakey 1959). When
fossils of H. habilis were later found at the same site, it
was pronounced the tool maker (Leakey et al. 1964); P.
boisei was demoted to the role of onlooker or prey
species. Therafter, archaeologists seem to have accepted
the interpretation that larger brained early members of
the genus Homo were responsible for Oldowan tools,
despite suggestions on anatomical and taphonomic
grounds that Paranthropus robustus and Austrlopithecus
garhi were capable of making or wielding tools (Susman
1994, 1998; Asfaw et al. 1999). In practice, archaeolo-
gists examining Pliocene or early Pleistocene artifacts
rarely attempt to specify the taxon whose behavioral
traces are under examination. However some interesting
attempts have been made to illuminate the nature of
interspecific interaction between H. neanderthalensis and
H. sapiens in the denser and more thoroughly documented
Later Pleisocene record of Europe and the Levant (e.g.,
Harrold 1989; Leiberman and Shea 1994; Shea 2003).
In Africa, the earliest members of H. sapiens no doubt
had contact with individuals of other hominin species.
Clarifying the nature of such interactions will be one of the
more fascinating aspects of African Middle Pleistocene
archaeology in the future. The Kapthurin Formation fur-
nishes both archaeological sites and hominin fossil
remains from the time interval during which members of
the H. sapiens lineage first appeared. It has the potential
to contribute to this debate, but a greater density in the
fossil and archaeological records is needed to explicate
the precise roles played by technology and interspecific
competition in the origin of Homo sapiens.
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