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The Origins of the Acheulean at Olduvai
Gorge (Tanzania): A New Paleoanthropo-
logical Project in East Africa

lgnacio de la Torre’, Lindsay McHenry', Jackson Njau'' and
Michael Pante’

The disappearance of the earliest human culture, the Oldowan, and its sub-
stitution by a new technology, the Acheulean, is one of the main topics in
modern Paleoanthropology. Recent research has established that the Acheulean
emerged originally in East Africa around 1.7-1.6 million years ago, and from
that area expanded across the rest of Africa, Europe and parts of Asia. Despite
the great relevance of the Oldowan-Acheulean transition, little is known about
the biological and cultural evolutionary mechanisms underlying this process.
Traditionally, it has been assumed that this major cultural change was ignited
by the emergence of a new human species, Homo ergaster/erectus, and that
there was a steady technological evolution during the Oldowan that eventually
led to the emergence of the Acheulean handaxes. However, these assumptions
are not grounded in the current available evidence, but rooted in cultural-
history paradigms that should now be superseded.

Olduvai Gorge (Tanzania) is the site where the traditional view of the Oldowan-
Acheulean transition was established. The aim of the recently launched Olduvai
Geochronology and Archaeology Project is to tackle this question by conduct-
ing a comprehensive research program at Olduvai, based on the retrieval of
fresh data derived from new laboratory and fieldwork research. The multidisci-
plinary character of this ongoing study is providing an integrative perspective
to the analysis of the paleoecology, archaeology, geology and geochronology
of the transition to the Acheulean at Olduvai. Using an innovative theoretical
perspective that combines interests in cultural change, ecological adaptations,
and biological evolution, and state-of-the-art methods in archaeology, geol-
ogy and taphonomy, this project aims to make Olduvai one of the world’s best
references for the understanding of the evolutionary processes that led to
the emergence of the Acheulean, the longest lasting culture in the history of
humankind.
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Fig. 1: (A) Position of Olduvai Gorge in Africa; (B) location of the four main sites currently un-
der excavation by OGAP, with Middle Bed Il paleo-lake margin indicated (reconstruc-
tion after Hay, 1976); (C) generalized stratigraphy of Olduvai Gorge; and (D) a section
of Olduvai Gorge with the position of the main sedimentary beds.

Introduction

Olduvai Gorge, in northern Tanzania, is inter-
nationally recognized for its famous discover-
ies of early humans and magnificent antiqui-
ties documenting the evolutionary history
of our stone tool-using ancestors, fauna, and
environments over the last two million years
(Fig. 1). Research at Olduvai began almost
a century ago, producing an unparalleled
wealth of archaeological and paleontologi-
cal data for the study of some key phases of
early human evolution. Olduvai was the first
place where traces of an early stone tool cul-
ture were discovered, and gave its name to the
Oldowan, currently considered as the earliest
human technology. Olduvai was also the site
where the transition from the Oldowan (a sim-

ple core-and-flake technology) to the Acheu-
lean (defined by the appearance of handaxes,
i.e. large pointed stone tools with heavy duty
edges) was first documented, and where
the earliest archaeological evidence of this
new Acheulean technology was discovered.
Despite the relevance of Olduvai to the under-
standing of the origins of the Acheulean and
the demise of the Oldowan around 1.6-1.5
Ma (million years) ago, few investigations of
this question at this site have been conducted
since the 1960s. In 2008, the Olduvai Geo-
chronology and Archaeology Project (OGAP)
launched a new research programme on the
origins of the Acheulean at Olduvai. This
renewed research is crucial not only for the
understanding of the archaeological record of
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Fig. 2: Classic viewpoint of Olduvai Gorge, with the Naibor Soit hills in the distance and the
so-called ‘castle’ (made of red sediments belonging to Bed III) to the bottom right.

Olduvai (by itself a key paleoanthropological
sequence), but also for the general knowledge
of the Acheulean culture in Africa and beyond.

The origins of the Acheulean in Africa

The transition from the Oldowan to the
Acheulean is one of the most debated topics
in modern Paleoanthropology. The Acheu-
lean was the first human culture to be widely
spread across the Old World, and persisted
for 1.5 million years. Due to these world-
wide implications, much effort has been
invested in recent years to trace the earliest
Acheulean, and presently evidence places
the origins of this technology in East Africa
at 1.76-1.6 Ma (Asfaw et al, 1992; Lepre et
al., 2011; Quade et al., 2004). However, the
biological and cultural processes that led
to the emergence of the Acheulean are still
poorly understood.

The emergence of the Acheulean has tra-
ditionally been linked to the origins of a new
human species, Homo erectus, whereas the
Oldowan was associated with Homo habi-
lis. However, current evidence (Spoor et al,
2007) indicates that Homo erectus may have
evolved before the first evidence of Acheu-

lean stone tools, and that Homo habilis
endured in East Africa for hundreds of thou-
sands of years after the Acheulean emerged.
It is therefore, at present, unclear whether
there are effective causal links between the
appearance of a new species, Homo erectus,
and the emergence of the Acheulean as a
technology, and their relation to the extinc-
tion of Homo habilis and the disappearance
of the Oldowan culture.

Cultural mechanisms that led to the
emergence of the Acheulean are also poorly
understood. In the first place, it is unclear
how and why unstructured core-and-flake
methods of knapping, typical of the Old-
owan, gave way to Acheulean technology
based on the production of huge flakes
made into handaxes. Further complicating
the issue is the presence of stone tool indus-
tries that lack handaxes after the emergence
of the Acheulean. Leakey (1971) coined the
term of Developed Oldowan B to describe
these industries. Her concept of the Devel-
oped Oldowan provided a straightforward
way in which to categorize assemblages and
assign them to different cultural (Acheulean
versus Developed Oldowan) and biological
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(Homo erectus versus Homo habilis) phyla.
Nonetheless, this hypothesis of cultural and
biological coexistence, modelled in Olduvai
(Leakey, 1971), shows many inconsistencies
and constitutes one of the main problems to
be addressed by OGAP.

The ecological niche occupied by early
Acheulean tool-makers and the food procure-
ment strategies on which they based their
subsistence are also practically unknown.
Paleobiological studies of human fossils sug-
gest that Homo erectus occupied more open
and arid environments than early Homo, and
also that their ecological niche was substan-
tially larger and more diverse than that of
their Oldowan ancestors. However, archaeo-
logical evidence supporting these inferences
is almost non-existent, and empirical data is
needed to reconstruct the paleoecological
background of the early Acheulean. Likewise,
little is known about the subsistence strate-
gies of early Acheulean hominins. The debate
over whether early members of the genus
Homo were hunters or scavengers was until
recently based solely upon the behaviour of
Oldowan hominins, while the diet of Acheu-
lean hominins had been largely ignored due
to the sparse empirical record for this period.

Research questions

Olduvai Gorge, located in the Ngorongoro
Conservation area (recently listed as a World
Heritage Site by UNESCO), is the basis for
much of what is known about the origins of
the Acheulean (Fig. 2). Our project aims to
address the foundational problems outlined
above by posing the following research ques-
tions:

- What are the technological characteristics
of the late classic Oldowan at Olduvai?

- Can the differences between the Devel-
oped Oldowan and Acheulean be
explained by different use of the space,
or do they correspond to actual separate
cultural traditions or biological species?

- Are there differences in the food pro-
curement strategies of late Oldowan and
early Acheulean hominins?

- What are the differences in the ecologi-
cal adaptations and land-use behaviours
of late Oldowan and early Acheulean
hominins?

- Are the Developed Oldowan and Acheu-
lean stratigraphically contemporary, or is
there a chronological gradation?

- When did Homo erectus appear at Oldu-
vai, and is there any direct link between
its emergence and the origins of the
Acheulean?

- When, exactly, did the Acheulean first
appear at Olduvai, and how does this
compare to other early Acheulean sites
in Africa?

The transition from the Oldowan to
the Acheulean: is there a Developed
Oldowan?

The traditional view of the technological
change from the Oldowan to the Acheulean
portrayed a transitional period, the Devel-
oped Oldowan (phases A and B), in which
lithics were argued to evolve into more
sophisticated shaped tools that would even-
tually lead to the Acheulean. Leakey (1971)
used several factors to assign assemblages
either to the Developed Oldowan B (DOB)
or the Acheulean, such as rock types used to
shape handaxes, biface size and morphology,
and relative frequencies of handaxes.

At present, the ambiguities of the term
Developed Oldowan have been noted, but the
term remains prominent in literature. While
a number of studies have used Leakey's pub-
lished data to discuss this issue, lithics from
Leakey’s excavations must be re-studied using
modern standards of technological analysis,
and new unbiased assemblages must be recov-
ered to put this record in the context of inter-
assemblage variability during the Early Stone
Age. That is one of the top priorities of OGAP.

The ecological niche of the early
Acheulean

The ecology and land use patterns of early
Acheulean hominins remains poorly under-
stood despite the wealth of such studies
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concerning those of Oldowan hominins (e.g.
Blumenschine et al, 2012). Global climate
trends towards more arid systems lead many
to assume that Homo erectus was adapted to
more open environments than Homo habi-
lis, but the fact is that little archaeological
evidence supports such a proposition. Expla-
nations proposed for possible differences
between the ‘Developed Oldowan’ and the
Acheulean include variations in the activities
that were conducted and also ecological vari-
ables. For example, Hay (1976) hypothesized
that the location of most Developed Oldowan
sites near the lake shore at Olduvai, in contrast
to the inland-riverine environments of early
Acheulean sites, could indicate that the lithics
were employed for different activities in a vari-
ety of ecological settings by the same groups
of hominins. This perspective is essential if we
are to ascertain possible differences between
the toolkits of the Developed Oldowan and the
early Acheulean, and to explain the paleobiol-
ogy of Homo erectusin the light of their cultural
and ecological adaptations. The variable eco-
logical settings preserved in the Pleistocene of
the Olduvai basin allow us to tackle this prob-
lem archaeologically. For example, all of the
early Acheulean sites excavated at Olduvai by
Leakey (1971) are located in the eastern part of
the paleo-lakeshore, and no evidence has been
recovered from the western side of the basin,
which surely had a different ecological setting.
OGAP is emphasizing the study of paleo-envi-
ronmental settings of early Acheulean sites at
Olduvai, as they prove to be essential for the
understanding of the home range and the eco-
logical niche occupied by Homo erectus.

The chronology of the early Acheulean

From the time of their discovery in the 1960s
through the 1990s, the early Acheulean sites
at Olduvai were considered to be the oldest in
Africa and beyond, around 1.6—-1.5 Ma. More
recently, new sites in East Africa indicate that
the emergence of the Acheulean could be
older, between 1.76—1.6 Ma. Although the
Olduvai assemblages are still a key reference,
the dating and stratigraphic position of these

sites is actually uncertain. In fact, the upper
beds at Olduvai remain among the most
poorly dated palaesoanthropological strata
in East Africa, despite previous attempts at
radiometric dating. Tuff IF (base of Bed II) has
been dated to 1.803+0.002 Ma using a sin-
gle-crystal laser-fusion 40Ar/39Ar technique
(Deino 2012). However no reliable radio-
metric dates are available from tuffs in Bed
Il or above. Dates for Tuff 1A, the boundary
between Lower and Middle Bed II vary from
1.71 Ma to 1.66+0.1 to 1.74+0.03 Ma, but so
far it has been impossible to narrow down
this range or confirm this age.

The same applies to the tephrostratig-
raphy of the region; tuffs are often used as
stratigraphic markers in archaeological set-
tings. Many tuffs can be uniquely identified
using the major and trace element concen-
trations of their volcanic glass and miner-
als, and these ‘fingerprints’ can be used to
identify individual ash layers over broad geo-
graphic areas. OGAP's geochemical research
will help solidify our knowledge of Bed II
stratigraphy and provide a solid stratigraphic
and radiometric background to the archaeo-
logical assemblages of this part of the Oldu-
vai sequence.

The subsistence strategies of early
Acheulean hominins

One of the most important events in human
evolution was the dietary shift towards car-
nivory, that for the first time put our stone
tool wielding ancestors in competition with
large carnivores which also remained dan-
gerous predators. While most current dis-
cussions focus on the subsistence activities
of Homo habilis, we know little about the
carnivorous component of the diet of Homo
erectus, a species characterized by its more
human-like brain and body proportions. It
has been suggested that Homo erectus may
have incorporated more animal products
into its diet, affording individuals the nec-
essary intake of energy to manage increas-
ing metabolic costs. However, the common
assumption that the species was more preda-
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Fig. 3: OGAP's excavations at HWKEE, an Oldowan site in the lower part of Middle Bed II.

tory than its Oldowan hominin predecessors
was, until recently, only supported by the
more sophisticated stone tool technology
associated with the species, a skeletal mor-
phology that may have been adapted to long-
distance running, and the alpha predatory
role of its modern descendants. Currently,
the best test of this hypothesis is to examine
the fossil assemblages associated with Homo
erectus for traces of hominin and carnivore
carcass consumption. However, the precise
timing of this dietary shift and the means by
which it occurred remain largely unknown
due to our limited sample of fossil assem-
blages associated with early Homo erectus
during the emergence of Acheulean technol-
ogy. OGAP's analysis of Bed Il fossil assem-
blages will bridge a significant gap in our
understanding of human carnivory and help
to determine whether the advent of hunting
was coincident with the first appearance of
Homo erectus or a subsistence strategy that
was evolved much later in time.

Current fieldwork by the Olduvai Geo-
chronology Archaeology Project

The bulk of the research activities currently
conducted by OGAP is concentrated on the

deposits of Middle and Upper Bed II, includ-
ing archaeological excavations, surveys
and stratigraphic and geochemical studies.
Fieldwork aims to fulfil diachronic goals
by sampling different time intervals, and
paleoecological purposes by targeting vari-
able environmental settings. We are apply-
ing complementary approaches, ranging
from an on-site perspective, focused on the
reconstruction of punctual assemblages, to
a landscape approach, where test-pitting in
different time intervals and environments
will allow us to gain a regional view of the
Olduvai basin at 1.7-1.5 Ma. Our fieldwork
activities at Olduvai include (Figs 3 & 4):

1. Site-oriented excavation of targeted
assemblages. Preliminary fieldwork at
four sites previously excavated by Mary
Leakey, HWKEE, EFHR, MNK and FC
West (see map in Fig. 1), has proved the
potential of these sites for further exca-
vation. Horizontal exposure of large
paleo-surfaces in these sites is allow-
ing us to study the spatial patterning
of remains and possible functional and
taphonomic elements contributing to
the formation of assemblages.
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Fig. 4: Fossil bones and rocks unearthed from one of the archaeological levels in HWKEE.

Fig. 5: The site of MNK, one of the localities currently under excavation by OGAP.

2. Trenches in site surroundings. Excava- and others (Fig. 5). This will allow us
tions at the targeted sites shall not to assess the off-site distribution of
be limited to the exact spots where bones and lithics and reconstruct the
assemblages concentrate, but test-pits paleo-environmental surroundings of
are planned in the surrounding out- the main sites under study.

crops of EFHR, HWKEE, MNK, FC West
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Fig. 6: Excavations in the Acheulean locality of EFHR, with detail of a large quartzite handaxe

found at the site.

3. Targeted and random sampling in dis-
parate paleoecological settings. Test-pit-
ting is also planned in other locations
situated in the stratigraphic interval
related to the Oldowan-Acheulean
transition. This targeted sampling will

provide paleoecological and archaeo-
logical data from other local environ-
ments that will help to contextualize
human adaptations in various intervals
in Middle and Upper Bed II.
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4. Location of suitable target horizons
for further excavation. OGAP is cur-
rently assessing the potential of
previously excavated sites that have
been refreshed through erosion over
the last 40 years, sites identified by
Leakey (1971) but never excavated,
or new sites discovered during foot
surveys. Fieldwork at these new sites
will hopefully expand the geographi-
cal and paleoecological distribution of
recorded localities and lead us to find
older Acheulean sites.

5. Detailed stratigraphic mapping and
tuff sampling. We are measuring
detailed stratigraphic sections at and
near the excavation sites to help estab-
lish a high-resolution ecological and
stratigraphic framework for the sites
and intervals of interest. This is essen-
tial for determining the relative strati-
graphic positions of potentially con-
temporaneous Developed Oldowan
and Acheulean sites, and for providing
a temporal context for changes in tool
assemblages (Fig. 6). Tuff sampling is
another priority for both geochemical
correlation and radiometric dating.

Conclusions

When and how the Acheulean emerged in
the history of human evolution is one of the
hottest topics in modern Paleoanthropology.
Cultural mechanisms, ecological factors, and
biological and behavioural adaptations that
led to the disappearance of a culture that
had lasted for a million years (the Oldowan),
and sparked the emergence of a new one,
the Acheulean, are extremely important for
human evolution, yet remain very poorly
understood.

Olduvai Gorge offers one of the best oppor-
tunities to address this problem; the Olduvai
basin contains an unparalleled record for the
understanding of the last two million years
on Earth, and it is particularly significant for
the time period when the transition from the
Oldowan to the Acheulean took place, 1.7-1.5

Ma. There are very few other places where the
wealth of archaeological evidence allows us to
situate this transition in a diachronic scale and
to contextualize the origins of the Acheulean
in a complex paleoenvironmental dimension.

The Olduvai Geochronology and Archaeol-
ogy Project is an interdisciplinary enterprise
into the study of the Olduvai Acheulean,
and it aims to integrate data provided by
archaeological, paleontological, geochrono-
logical, and paleoecological studies. This will
allow us to obtain an accurate age for the
early Acheulean at Olduvai, understand the
ecological contexts of paleoanthropological
occurrences, and ultimately to reconstruct
hominin activities — the location of their
foraging activities, their cultural adaptations
and their subsistence behaviour.

OGAP is also committed to promote capac-
ity building and the involvement of local com-
munities, which is essential for the awareness
of the importance of Tanzanian heritage.
Thus, OGAP participates in several initiatives
that include the training of a new generation
of Tanzanian and foreign scientists, outreach,
and the appropriate conservation of the many
paleoanthropological jewels contained in
Olduvai Gorge. All of these research, training,
education and conservation initiatives aim to
promote the unparalleled paleoanthropologi-
cal record of Olduvai Gorge, a UNESCO World
Heritage site called by many, probably right-
fully, ‘the cradle of humankind'.

Acknowledgements

Research in Olduvai is authorized by
COSTECH and the Department of Antiquities,
Tanzania, and is funded by the National Sci-
ence Foundation (BCS-0852292), the Leakey
Foundation, the British Academy (IP090186),
and the European Research Council (Starting
Grants-283366). Research and logistical sup-
port provided by OLAPP (Olduvai Landscape
Paleoanthropology Project) is gratefully
acknowledged. We thank Mr. John Paresso,
head of the Olduvai Gorge Antiquities Sta-
tion, for continuing support.



98 The Origins of the Acheulean at Olduvai Gorge

References

Asfaw, B, Beyene, Y, Suwa, G, Walker, R C,
White, T D, WoldeGabriel, G and Yem-
ane, T 1992 The earliest Acheulean from
Konso-Gardula. Nature360:732-735,DOI:
http://dx.doi.org/10.1038/360732a0.

Blumenschine, R J, Stanistreet, I G, Njau,
J K, Bamford, M K, Masao, FT, Albert, R
M, Stollhofen, H, Andrews, P, Prassack,
K A, McHenry, L }, Fernandez-Jalvo, Y,
Camilli, E L, and Ebert, J I 2012 Envi-
ronments and hominin activities across
the FLK Peninsula during Zinjanthropus
times (1.84 Ma), Olduvai Gorge, Tanza-
nia. Journal of Human Evolution 63:364—
383, DOI: http://dx.doi.org/10.1016/].
jhevol.2011.10.001.

Deino, A L 2012 40Ar/39Ar dating of Bed |,
Olduvai Gorge, Tanzania, and the chronol-
ogy of early Pleistocene climate change.
Journal of Human Evolution 63: 251—273.

Hay, R L 1976 Geology of the Olduvai Gorge.
Berkeley: University of California Press.

Leakey, M D 1971 Olduvai Gorge, Vol. 3.
Excavations in Beds I and 1, 1960—1963.
Cambridge: Cambridge University Press.

Lepre, C J, Roche, H, Kent, D V, Harmand,
S, Quinn, R L, Brugal, J-P, Texier, P-J,
Lenoble, A and Feibel, C S 2011 An
earlier origin for the Acheulian. Nature
477(7362): 82-85, DOI: http://dx.doi.
org/10.1038/nature10372.

Quade, J, Levin, N, Semaw, S, Stout, D,
Renne, P, Rogers, M J and Simpson, S 2004
Paleoenvironments of the earliest stone tool-
makers, Gona, Ethiopia. Geological Society of
America Bulletin 116(11-12): 1529-1544,
DOI: http://dx.doi.org/10.1130/B25358.1.

Spoor, F, Leakey, M G, Gathogo, P N,
Brown, F H, Antén, S C, McDougall, I,
Kiarie, C, Manthi, F K and Leakey, L N
2007 Implications of new early Homo fos-
sils from Ileret, east of Lake Turkana, Ken-
ya. Nature 448(9): 688-691, DOI: http://
dx.doi.org/10.1038/nature05986.



