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Abstract
Olduvai Gorge, nestled between the East African Rift Valley and the Mozambique Belt, is key to understanding human 
evolution. Even though extensive archaeological and palaeoanthropological findings have been unearthed here since the 
1930s, the Middle Stone Age in this area has nonetheless received less attention than the Oldowan or the Acheulean. This 
paper presents the lithic technology analysis of Dorothy Garrod Site (DGS), a newly-documented MSA site located at the 
junction of the main gorge and the side gorge at Olduvai. DGS provides valuable additional knowledge to our understanding 
of the MSA groups that inhabited the region, offering insights into the mobility and settlement patterns of human groups 
in East Africa during MIS 4. This study focuses on the techno-typological characterization of the DGS lithic assemblage 
through an analysis of the raw material management strategies and knapping methods employed. The presence of discoid 
and Levallois methods, as well as single platform methods shows DGS to be a ‘typical’ MSA archaeological site, together 
with its associated fauna. The retouched pieces are scarce and characterized by a high presence of denticulates, retouched 
flakes and notches, as well as by the low presence of heavy-duty tools and total absence of points. All of these features make 
of DGS an exceptional MSA site at the heart of Olduvai.
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Introduction

Olduvai Gorge, in northern Tanzania and east of the 
Serengeti, is geologically located between the great East 
African Rift Valley and the Mozambique Belt (Holmes 1951; 
Hay 1976). It is a unique enclave, representing one of the 
key regions for the study of human evolution. Within it we 
find a sedimentary sequence around 100 m thick dating 
between 2.1 mya to the Holocene (Hay 1976; Uribelarrea 
2017). Hans Reck (1914) was the first to study the geology 
of the Gorge, but it was Richard Hay (1976) who would go 
on to fully define it. The geological sequence of Olduvai 
Gorge was divided into four Beds (I, II, III, IV, from oldest 
to youngest) and other more modern units, the Masek, the 
Ndudu, and the Naisiusiu (Hay 1976; Skinner et al. 2003).

Since the first archaeological works carried out by the 
Leakey family in the 1930s, Olduvai Gorge has produced 
a multitude of archaeological and palaeoanthropologi-
cal finds, especially in Beds I-IV dated between 2.1 and 
0.8 mya. Numerous lithic assemblages classed as Early 
Stone Age (ESA), both Oldowan and Acheulean, have been 
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found in these Beds (Leakey 1971a; Díez-Martín et al. 2016; 
Sánchez-Yustos et al. 2019; de la Torre et al. 2021). Some of 
these sites, such as FLK West or TK, have led to a paradigm 
shift on the origins of the Acheulean technocomplex and 
hominid behaviour in relation to the environment and the 
use of lithic tools (Díez-Martín et al. 2016; Bello-Alonso 
et al. 2021). All of these sites have also provided important 
palaeoanthropological information thanks to the Homo habi-
lis, the Paranthropus (Zinjanthropus) boisei and the Homo 
erectus/ergaster remains found within them (Leakey 1959, 
1961; Leakey 1971a, b; Leakey and Leakey 1964; Leakey 
et al. 1971; Johanson et al. 1987; Blumenschine et al. 2003; 
Domínguez-Rodrigo et al. 2013).

Less attention has been paid to the Middle Stone Age 
(MSA) in the area. This period, characterized by the pres-
ence of prepared cores, points and showing evidence of 
modern human behaviour (p. e. McBrearty and Brooks 
2000; Foley and Lahr 2003; Coulson et al. 2011; Conard 
2015; Scerri and Will 2023), has hardly been looked at in the 
Gorge (Leakey et al. 1972; Mabulla 1990; Eren et al. 2014). 
Given the small number of archaeological works, the MSA 
lithic technology emerging from excavated and well-dated 
levels at Olduvai Gorge is still rare (Maíllo-Fernández et al. 
2019a, 2022).

In this paper we present a detailed techno-typological 
analysis of level 3 at the Dorothy Garrod Site (DGS) in 
Olduvai Gorge. Fully understanding the techno-typological 
composition of an archaeological assemblage enables us 
to delve deeper into the behaviour and economy of MSA 
groups. This provides us with the necessary data to place 
DGS within its northern Tanzanian MSA context.

The Middle Stone Age at Olduvai

The MSA at Olduvai is linked to the Ndutu Bed. This Bed is 
composed of tuffaceous, aeolian, fluvial, and colluvial sedi-
ments (Hay 1976; Manega 1993; Maíllo-Fernández et al. 
2019a). This Bed was subdivided into two levels by Hay: 
the oldest level, termed Lower Ndutu, and the more recent 
Upper Ndutu (Hay 1976:152). The chronology of this Bed 
is currently under debate. Hay dated the Ndutu Bed indi-
rectly, concluding that the Lower Ndutu was 400-60 ka and 
the Upper Ndutu between 60 and 32 ka. Manega (1993), 
by means of the Single Crystal Laser Fusion technique 
(SCLF), obtained a chronological span between 450 and 
210 ka, and of 549–260 ka using bone aminoacids. Deino 
et al., (2021) applied 40Ar/39Ar dating, magnetostratig-
raphy, tephrostratigraphy and Bayesian stratigraphic age 
models and suggested a 50 ± 4 ka date for the Ndutu pack-
age. A recent luminescence study, however, has dated the 
Upper Ndutu Bed between 117.1 ± 17.9 and 45.3 ± 4.2 ka, 

which, when applying Bayesian statistical modelling, yields 
a 125.9 ± 26.5 and 45.8 ± 8.2 ka date (Smedley et al. 2023).

Additionally, Ndutu Bed has yielded modern human fos-
sil remains. Several Homo sapiens cranial remains have been 
found associated with various fossils: OH-11, found close to 
DK site (Leakey 1971a), and OH-83 near PLK site (Reiner 
et al. 2017). Unfortunately, there are no dates available for 
these fossils at present.

Mary Leakey and colleagues were the first to identify 
two MSA sites in the Ndutu Bed at Olduvai, east of the 
Second Fault, to be more precise (Leakey et al. 1972). Not 
much is known about these two sites as specific locations 
were not provided in the publication. However, according 
to Hay (1976:159), these two sites could be those labelled 4b 
and 26 by him. A total of 120 pieces were collected, among 
them prepared cores (discoid and Levallois), flakes with fac-
eted platforms, and several retouched pieces such as scrapers 
(Leakey et al. 1972: 333). In the early 1990s, Mabulla and 
his team carried out several surveys in the Gorge, document-
ing a total of five MSA sites (Mabulla 1990). Three of the 
sites were found in the main gorge (HdJe 1, HdJe 2, HdJe 
3) and two in the side gorge (HdJe 4 and HdJe 5) (Mabulla 
1990). Lithics (discoid and Levallois cores) and fauna were 
found on the surface in both.

Years later, in 2013, Eren and colleagues surveyed the 
Gorge more intensively. At least 72 localities with MSA 
surface materials were documented, although none were 
excavated (Eren et al. 2014). Since 2016, the Ndutupai team 
is working in the area searching for sites that will provide 
more information on the MSA groups that inhabited Olduvai 
Gorge. In 2019, we therefore presented Victoria Cabrera Site 
(VCS), the first site with MSA material with a clear strati-
graphic and chronological context excavated at the heart of 
the Gorge (Maíllo-Fernández et al. 2019a).

VCS comprises five excavated levels where MSA lith-
ics and fauna were found. The site was dated by means of 
Infrared Luminescense (IRSL) between 86 and 75 ka BP 
(Maíllo-Fernández et al. 2019a). There are few well-dated 
MIS 5 sites in eastern Africa; VCS therefore provides valu-
able information on the mobility and settlement patterns of 
human groups in this region of Africa. 400 m north of VCS 
we find Dorothy Garrod Site (henceforth DGS), the lithic 
industry study of which we present here.

Dorothy Garrod Site (DGS)

Dorothy Garrod site is an MSA site found in the north-
ern part of Olduvai Gorge (Fig. 1) (Maíllo-Fernández 
et al. 2022), between the main and side gorges, 200 m 
west of the KK fault. The archaeological assemblage was 
recovered during three field seasons in an excavation area 
approximately 28 m2 (Fig. 2). The site is geologically 
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Fig. 1   Map showing the location of DGS in relation to VCS site

Fig. 2   a DGS site, b DGS stratigraphic column, c Spatial distribution of the DGS archaeological remains (bones and lithics); d Profile distribu-
tion of the archaeological material in Level 3
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found within the Ndutu Formation. The sedimentological 
composition and aeolian facies pertain more specifically to 
the Upper Ndutu Formation, although at present there are 
no radiometric dates for these levels. Although previously 
thought otherwise (Maíllo-Fernández et al. 2022), DGS 
appears to be younger than VCS (75–86 ka BP, Maíllo-
Fernández et al. 2019a) mainly due to its position and 
stratigraphic correlation within the Gorge and with VCS. 
Studies to confirm this hypothesis and to establish a pre-
cise chronology are still ongoing.

The site, 3.5 m thick, comprises four levels, (Fig. 2b). 
Level 1 is archaeologically sterile and represents a deposit 
of very fine tuffaceous sand. Level 2 is made up of a tuf-
faceous silt package and is also archaeologically sterile. 
Level 3, comprising tuffaceous silt, formed due to aeolian 
processes, and is the only level with archaeological mate-
rial. Lastly, Level 4 represents the base of the sequence. 
It is also sterile and is made up of sands originating from 
aeolian processes.

The spatial anisotropy of the DGS archaeological 
assemblage indicates that there is no preferential posi-
tioning of the pieces at the site. The stereogram and rose 
diagram analyses carried out show that the assemblage has 
not undergone processes that could have modified the posi-
tion of the remains. They present independent positions to 
each other, indicating that the assemblage has not suffered 
significant displacement and can be safely assumed to be 
in primary position (Maíllo-Fernández et al. 2022).

A total of 1459 archaeological remains have been 
found, 280 of which are faunal remains, and 1179 are 
lithic pieces (Fig. 2c and d). The faunal assemblage at 
DGS comprises 247 bone remains, 27 tooth fragments and 
whole pieces, 2 ostrich eggshell and 4 terrestrial mollusc 
fragments (Maíllo-Fernández et al. 2022:6). Although the 
faunal remains were very fragmented, Equidae and bovids 
(Hippotragini and Alcelaphini) have been identified among 
them. The faunal remains show anthropogenic alterations, 
such as bone breakage and burning, linking faunal remains 
to human activity. This allows us to learn about the food 
consumption, prey selection, and landscape use patterns 
of Homo sapiens at Olduvai Gorge.

Materials and methods

The archaeological assemblage was recovered from Level 
3 only (Fig. 2b). A total of 1179 lithic blanks were exca-
vated over three consecutive field seasons conducted 
between 2018 and 2019. The assemblage has been ana-
lyzed using taphonomic and techno-typological criteria 
(following Maíllo-Fernández et al. 2019a; Supplementary 
Information 1–4).

Taphonomic analysis

For archaeologists to fully understand and interpret sites, 
knowledge of post-depositional processes is essential. A 
taphonomic analysis allows archaeologists to identify and cor-
relate archaeological assemblages with anthropic actions or 
natural processes. The most common modifications observed 
in the DGS lithic industry are: pseudo-retouch, cemented sedi-
ment and erosion (Maíllo-Fernández et al. 2022).

Pseudo-retouch affects stone tool surfaces through 
mechanical processes. This modification may arise as a 
result of anthropic (trampling) or natural (wind and/or water) 
processes from the movement and contact of the pieces with 
the sediment (Stapert 1976). Pseudo-retouch at DGS has 
been recorded as 'marginal', 'deep', or 'very deep' depending 
on the extent of the alteration to the edge of the piece.

Cemented sediment arises when the mineral components 
of the sediment become attached to a piece. Cementation 
represents a build-up process given that mineral substances 
external to the elements become attached. This modification 
results in the new minerals adhering to the surface pieces 
through the existing interstices and pores on the raw mate-
rial, giving rise to a partial or total cementation of the pieces 
(Fernández-López 2000).

Erosion represents a mechanical alteration that triggers 
the loss of small particles of the raw material from which 
the piece is made. Natural processes linked to weather-
ing (Hiscock 1985) represent the main cause behind these 
alterations.

Other taphonomic changes observed in the assemblage, 
although much less frequently, are: rounding, double patina, 
burning, and white patina.

Technological analysis

The techno-typological study has been carried out to define 
the techno-economic processes that took place at the site 
to: 1. learn about and define the lithic production methods 
used—the chaîne opératoire is used to examine the technical 
actions and reduction phases; and 2. learn about the manage-
ment and use made of the different raw materials (Geneste 
1991; Karlin 1992; Inizan et al. 1995; Bar-Yosef and Van 
Peer 2009; Audouze and Karlin 2017).

During the MSA, hominins applied different knap-
ping methods, the main purpose of which was to obtain 
a high flake predetermination. Understanding the causes 
that gave rise to the technological variations observed at 
these sites is important to determine the significance and 
the reason behind the use of each method (Schiffer 1992). 
Generally, these groups used discoid, Levallois and bifa-
cial shaping, among others (McBrearty and Brooks 2000; 
Basell 2013). At DGS, the most used knapping methods 
were the discoid, Levallois and single platform and, to a 
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lesser extent, the centripetal, Kombewa, polyhedral and 
opportunistic methods (Supplementary Information 4).

Discoid methods are one of the most used in MSA lithic 
assemblages (Schmidt 2011; Bahra et al. 2020; Staurset et al. 
2023). As defined by Boëda (1993), in discoid knapping meth-
ods the non-exclusively hierarchical relationship of the sur-
faces and the secant direction of the production allow for a less 
rigid configuration of the core volume and, therefore, greater 
flexibility when producing flakes (Boëda 1993, 1995; Terradas 
2003; Mourre 2003). Using discoid methods, it is possible to 
obtain different products such as chordal and centripetal flakes, 
and pseudo-Levallois points (Boëda 1993; Mourre 2003). 
Discoid methods are especially noteworthy at DGS, being the 
most abundant amongst the predetermined methods.

Levallois methods emerged during the Final Acheulean 
and are one of the most characteristic methods of the 
MSA (Tryon et al. 2005). They centre around the classi-
fication of the core's surfaces and a well-defined volumet-
ric conditioning that allow for specifically-shaped flakes 
to be obtained (Boëda et al. 1990; Boëda 1993, 1994). 
Levallois methods are less abundant at DGS compared to 
their discoid counterparts.

The products obtained by means of single platform 
knapping are also noteworthy here. These methods show 
short operational schemes in which the shape of the 
nodules is taken advantage of, quickly adapting a flake 
exploitation method (Delagnes and Roche 2005). Some 
of these methods could be classed as opportunistic given 
that, in general, they represent an immediate and quick 
use of the nodules found in the nearby landscape.

Centripetal knapping methods are those whose conceptual 
scheme is structured around two secant planes and whose 
exploitation takes place from the crest of the core’s contour 
in a centripetal direction (Fuertes Prieto 2004, 2006). It is 
true that the cores from this kind of methods, as well as their 
products, can be mistaken with discoid methods, especially 
in the final stage of exploitation (Boëda et al. 1990). Centrip-
etal flakes have triangular and trapezoidal sections, whereas 
the previous negatives of the dorsal surface are centripetal or 
sub-centripetal in direction (Wadley et al. 2016).

The Kombewa knapping method entails the removal of 
flakes from the convexity of the ventral surface of a flake 
used as a core, thus giving rise to flakes with two bul-
bar surfaces (Owen 1938; Balout et al.1967; Tixier et al. 
1980; Boëda 2013). These methods have been observed 
as far back as the ESA and during the MSA (de Lumley 
et al. 2004; Douze et al. 2021).

Typological analysis

The typological analysis has been carried out in a general 
way given the absence of a standard typology for the study 
of the African MSA, as noted previously by other authors 

(Clark and Kleindienst 2001; Douze 2012; Will et al. 2019a, 
Maíllo-Fernández et al. 2019b; Shea 2020; Solano-Megías 
et al. 2020; Scerri and Will 2023). Therefore, we have cho-
sen to carry out the analysis following a general typology 
comprising large groups of retouched pieces that will allow 
us to compare different sites in the future.

Results

The assemblage comprises 827 débitage artefacts (flakes, 
blades and bladelets), 60 cores, 64 chunks, 60 chips, 6 ham-
mers, 1 anvil, etc. (Table 1). 40 retouched pieces have been 
identified within the assemblage. Unfortunately, it has not 
been possible to study 113 of the pieces due to the presence 
of cemented sediment, so a full technological reading has 
not been possible.

Taphonomic analysis

In Level 3 at DGS, various preferential—yet very mar-
ginal—orientations have been noted, which, together with 
the presence of various taphonomic modifications (Table 2) 
suggest that during the formation of the level, low-energy 
transport and movement took place. This indicates that the 
site is found practically in primary position, as previously 
noted (Maíllo-Fernández et al. 2022).

The most common modification in the assemblage is 
pseudo-retouch, which has been identified and described 
according to its intensity. Of the 1179 pieces found in the 
assemblage, 615 show pseudo-retouch, representing 52.16% 
of the total (Table 2). Of these 615 pieces, 524 (44.44%) 
show marginal pseudo-retouch, 33 (6.53%) deep pseudo-
retouch, and 14 (1.19%) very deep pseudo-retouch. This 
pseudo-retouch only affects the edges marginally and dis-
continually, with the interior crests of the pieces remaining 
undisturbed. This modification normally arises due to tram-
pling, although in this particular case we must bear in mind 
the knapping processes undergone by Naibor quartz, which 
fractures easily, leaving behind dented and fractured edges.

Likewise, it is important to note that, of the 1179 pieces, 
728 are fractured (Table 3). Hyaline quartz and Naibor 
quartz are the most fractured type of raw material, repre-
senting 78,57% hyaline quartz, followed by Naibor quartz 
(73.55%), phonolite (52.03%) and basalt (51.35%) (Table 3). 
The fracture percentages coincide also with the use frequen-
cies for the raw materials noted at the site. Of the 728 pieces 
showing fractures, 155 have diametrical fractures produced 
during the knapping process, of which 92.9% have been 
made on Naibor quartz. This indicates that these fractures 
were produced during the knapping process due to exces-
sive force being applied during percussion, coupled with 
the fracture characteristics of rocks such as Naibor quartz.
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Cemented sediment is the second most common modi-
fication at DGS. A total of 156 pieces have cemented 
sediment, which represents 13.23% of the total assem-
blage. The blanks are covered to some extent by cemented 
sediment (Table 2). This modification is more pervasive 
in two raw materials: Naibor quartz and phonolite.

The third most common modification is erosion, found 
on 134 pieces, representing 11.37% of the total (Table 2). 
Naibor quartz is the raw material that erodes the most, 
which leads it to break up into smaller pieces. This is fol-
lowed by sandstone/tuff, a thick-grained and porous raw 
material, which makes the pieces degrade both externally 
and internally.

Lastly, there are other types of modifications that are 
present very marginally, such as: rounding, double patina, 
burning, and white patina (the latter only present on chert 
pieces) (Table 2).

Technological analysis

The most used raw material is Naibor quartz (68.97%), fol-
lowed by phonolite (20.02%), sandstone (5.34%), and basalt 
(3.15%), among others (Table 4) (Fig. 3a). All of them were 
local in origin: Naibor quartz comes from the Naibor soit 
hills, 2 km north; phonolite originates in the Engelosen 

volcano, 7 km north; and the basalt from the Lemagrut vol-
cano, approximately 10–12 km from DGS. The remaining 
raw materials can all be found in the Olduvai riverbed (Hay 
1976; Jones 1994; Tarriño et al. 2023; Maíllo-Fernández 
et al. 2022).

From a spatial point of view, we observe a uniform dis-
tribution of the raw materials, especially along the exca-
vated surface (Fig. 3a). Naibor quartz is the most used raw 
material at the site, so a more homogeneous distribution is 
observed across the surface (Fig. 3b). Phonolite (Fig. 3c) 
is the second most abundant raw material. It is found 
throughout the whole excavated surface although to differ-
ent degrees. There are two focal points in the central area 
where most of the pieces made using this raw material can 
be found. These concentrations could be indicating that more 
activities involving phonolite took place here.

The flakes linked to the first knapping and cortical 
removal stages are scarce (22.14%, n = 261), of which 
6.37% (n = 75) are fully cortical. Non-cortical flakes, 
linked to a full production in the chaîne opératoire, pre-
dominate in the assemblage (63.61%, n = 750) (Table 4). 
Naibor quartz is the raw material presenting the greatest 
number of cortical pieces (20.1%, n = 237), whereas, for 
the remaining raw materials, the number of pieces show-
ing cortical is minimal (Table 4). This indicates that the 

Table 2   Taphonomic alterations Taphonomic alteration N % each alteration % total collection

Marginal pseudoretouch (PY) 524 85,20% 44,44%
Deep pseudoretouch (PM) 77 12,50% 6,53%
Very deep pseudoretouch (PR) 14 2,30% 1,19%
Total pseudoretouch 615 100% 52,16%
Cemented sediment 156 100% -
Total cemented sediment 156 100% 13,23%
Degraded 134 100% -
Total degraded 134 100% 11,37%
Weight loss 61 100% -
Total weight loss 61 100% 5,17%
Marginal rounding (RD1) 5 83,34% 0,42%
Deep rounding (RD2) 0 - -
Very Deep rounding (RD3) 1 16,66% 0,08%
Total rounding 6 100% 0,51%
Double patina 5 100% -
Total double patina 5 100% 0,42%
Burnt 4 100% -
Total burnt 4 100% 0,34%
Marginal white patina (DS1) 0 - -
Deep white patina (DS2) 3 100% 0,25%
Very deep white patina (DS3) 0 - -
Total piece white patina (DS4) 0 - -
Total white patina 3 100% 0,25%



	 Archaeological and Anthropological Sciences (2025) 17:3636  Page 8 of 27

Ta
bl

e 
3  

F
ra

ct
ur

e 
an

d 
no

n-
fr

ac
tu

re
d 

pi
ec

es
 b

y 
ra

w
 m

at
er

ia
l. 

*I
n 

th
e 

ph
on

ol
ite

 w
e 

ca
lc

ul
at

ed
 n

on
 fr

ac
tu

re
 p

ie
ce

s, 
fr

ac
tu

re
 p

ie
ce

s a
nd

 th
e 

pe
rc

en
ta

ge
s w

ith
ou

t t
he

 1
13

 c
em

en
te

d 
pi

ec
es

 b
ec

au
se

 w
e 

ha
ve

 n
o 

in
fo

rm
at

io
n

B
as

al
t

Fi
ne

-
gr

ai
ne

d 
qu

ar
tz

ite

C
he

rt
G

ne
is

s
H

ya
lin

e 
qu

ar
tz

N
ai

bo
r Q

ua
rtz

Ph
on

ol
ite

Q
ua

rtz
Sa

nd
sto

ne
Sa

nd
sto

ne
/T

uff
In

de
t

To
ta

l

To
ta

l p
ie

ce
s

37
1

4
1

14
81

3
12

3 
(1

13
) *

1
66

1
5

11
79

N
on

 fr
ac

tu
re

 p
ie

ce
s

18
 (4

8,
65

%
)

0 
(0

%
)

4 
(1

00
%

)
1 

(1
00

%
)

3 
(2

1,
43

%
)

21
5 

(2
6,

45
%

)
59

 (4
7,

97
%

) *
0 

(0
%

)
37

 (5
6,

06
%

)
0 

(0
%

)
5 

(1
00

%
)

33
8 

(2
8,

67
%

)
Fr

ac
tu

re
d 

pi
ec

es
19

 (5
1,

35
%

)
1 

(1
00

%
)

0 
(0

%
)

0 
(0

%
)

11
 (7

8,
57

%
)

59
8 

(7
3,

55
%

)
64

 (5
2,

03
%

) *
1 

(1
00

%
)

29
 (4

3,
94

%
)

1 
(1

00
%

)
0 

(0
%

)
72

8 
(6

1,
75

%
)

Ta
bl

e 
4  

P
ie

ce
s w

ith
 p

re
se

nc
e 

of
 c

or
te

x 
de

pe
nd

in
g 

on
 th

e 
ra

w
 m

at
er

ia
l. 

I =
 A

 w
ho

le
 d

or
sa

l s
ur

fa
ce

 w
ith

 c
or

te
x;

 II
a =

 2/
3 

do
rs

al
 su

rfa
ce

 w
ith

 c
or

te
x;

 II
b =

 be
tw

ee
n 

2/
3 

an
d 

1/
3 

do
rs

al
 su

rfa
ce

 w
ith

 
co

rte
x;

 II
c =

 le
ss

 th
an

 1
/3

 d
or

sa
l s

ur
fa

ce
 w

ith
 c

or
te

x;
 II

I =
 do

rs
al

 su
rfa

ce
 w

ith
 c

or
te

x

*   In
de

t =
 pi

ec
es

 w
ith

 th
e 

en
tir

e 
do

rs
al

 su
rfa

ce
 w

ith
 c

em
en

te
d 

se
di

m
en

t a
nd

 it
 w

as
 n

ot
 p

os
si

bl
e 

to
 d

et
er

m
in

e 
th

e 
pr

es
en

ce
 o

r a
bs

en
ce

 o
f c

or
te

x
**

  N
o 

da
ta

. C
em

en
te

d 
pi

ec
es

 th
at

 c
ou

ld
 n

ot
 b

e 
an

al
yz

ed

B
as

al
t

Fi
ne

-
gr

ai
ne

d 
qu

ar
tz

ite

C
he

rt
G

ne
is

s
H

ya
lin

e 
qu

ar
tz

N
ai

bo
r Q

ua
rtz

Ph
on

ol
ite

Q
ua

rtz
Sa

nd
sto

ne
Sa

nd
sto

ne
/T

uff
In

de
t

To
ta

l

I
4

1
65

3
2

75
 (6

,3
7%

)
II

a
25

1
25

 (2
,1

2%
)

II
b

1
1

42
1

1
46

 (3
,9

%
)

II
c

1
10

5
3

1
5

11
5 

(9
,7

5%
)

II
I

31
1

3
14

57
2

75
53

1
75

0 
(6

3,
61

%
)

In
de

t*
1

1
3

2
7 

(0
,6

%
)

N
o 

da
ta

**
3

15
3

2
1

2
16

1 
(1

3,
65

%
)

To
ta

l
37

 (3
,1

4%
)

1 
(0

,0
8%

)
4 

(0
,3

4%
)

1 
(0

,0
8%

)
14

 (1
,2

0%
)

81
3 

(6
8,

97
%

)
23

6 
(2

0,
02

%
)

1 
(0

,0
8%

)
63

 (5
,3

4%
)

4 
(0

,3
3%

)
5 

(0
,4

2%
)

11
79

 (1
00

%
)



Archaeological and Anthropological Sciences (2025) 17:36	 Page 9 of 27  36

pieces made on these latter raw materials were brought to 
the site already knapped.

The technological analysis of the assemblage has enabled 
us to learn which were the main knapping methods used. As 
a result, we have been able to reconstruct the various opera-
tional schemes used at the site. The most common knapping 
methods are the discoid, Levallois and the single platform. 
To a lesser extent, the use of centripetal and Kombewa meth-
ods has also been noted (Table 5).

•	 Discoid methods.

This is the most abundant method at the site, with 248 
pieces, representing 21.03% of the total assemblage. Of 
these 248 pieces, 26 are cores and 222 are flakes (Table 5; 
Fig. 4).

Among the 26 discoid cores, 16 were exploited unifa-
cially (15 knapped on Naibor quartz and one on chert), 
whereas the other 10 were knapped bifacially (all on Naibor 
quartz) (Table 5; Fig. 4). The unifacial discoid cores were 
produced on two different types of blanks: pebbles (n = 11) 
and plaquettes (n = 1). On the four remaining cores, it was 
not possible to identify the type of blank. Among the cores, 
three do not have cortical, nine show it marginally and four 
have a fully cortical surface (Table 6). 12 unifacial cores 

show prior preparation of the striking platforms by means 
of removals and abrasion. The four remaining cores do not 
present prior preparation given that the angular relationship 
allowed for an exploitation of the blank to be made without 
it. The number of removals from the cores varies, ranging 
from 2–7 to 10. The reasons for abandonment of the uni-
facial discoid cores are mainly due to exhausting the core, 
although other causes such as bad angulation and stepped 
scars that prevented knapping from going forward have also 
been noted.

The bifacial discoid cores (n = 10) were also made on two 
different types of blanks: pebble (n = 3) and plaquette (n = 1). 
In the remaining cores (n = 6), it was not possible to identify 
the blank. In terms of the cortical, seven do not have cortical 
and three show it partially. Preparation of the striking plat-
form by means of removals and overhang abrasion has been 
noted on nine cores, whereas one core does not show any 
prior preparation. The number of removals from the bifa-
cial discoid cores is slightly greater than on their unifacial 
counterparts: between 3 and 10 removals in the case of the 
latter, and between 4–8, 12 and 17 in the case of the former. 
The main reason why these cores were abandoned was due 
to exhaustion, fracture or stepped scars.

On the other hand, 222 discoid flakes have been iden-
tified, of which 35 are chordal flakes (15.77%); four are 
pseudo-Levallois points (1.8%), and 183 are centripetal 

Fig. 3   a Spatial distribution of lithic pieces by raw material, b Spatial distribution of pieces made of Naibor quartz, c Spatial distribution of 
pieces made of phonolite
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Fig. 4   Discoid-method pieces. 1, 2, 3, 4 and 5: Discoid flakes; 6 and 7: Pseudo-Levallois point; 8: Centripetal flake; 9 and 10: Bifacial discoid 
cores; 11 and 12: Unifacial discoid core. Raw material: 1–5, 6, 9–12: Naibor quartz; 7: Basalt; 8: Phonolite
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flakes (73.8%) (Table 5; Fig. 4). The most used raw material 
is Naibor quartz (86.04%), followed by phonolite (8.11%), 
sandstone (4.05%), and basalt (1.35%). Among the discoid 
flakes, 84.24% do not present cortical, whereas 15.76% do 
show it to different extents (Table 6). The most common 
platforms are flat (26.58%), although there is a large number 
showing broken ones (27.93%) or none due to proximal frac-
tures (21.17%) (Table 7). The discoid flakes have between 
two and five previous scars (Table 8) in centripetal (65.32%), 
proximal (14.86%) and proximo-lateral (8.56%) directions 
(Table 9).

•	 Levallois Methods

The pieces linked to Levallois methods are the second 
most abundant at DGS, with a total of 41 pieces (3.48% of 
the total assemblage). Of these, two are recurrent centripetal 
Levallois cores, and 39 are flakes (Table 5; Fig. 5).

The two recurrent centripetal cores were knapped on Nai-
bor quartz and hyaline quartz. The blank used to knap these 
cores has not been identified and does not present cortical 
(Table 6; Fig. 5). The preparation of the débitage surface in 
both was done by removing small centripetal negatives prior 
to knapping. The number of removals on the débitage sur-
face is five and six, respectively. Both cores were exhausted.

Of the flaking products, a total of 39 flakes were recorded, 
of which 22 are recurrent centripetal (56.41%); seven are 
unidirectional Levallois flakes (17.95%); five are débor-
dant flakes (12.82%); three are preferential Levallois flakes 
(7.7%); one is a bidirectional Levallois flake (2.56%); and 
one is an indeterminate Levallois flake (2.56%) (Table 5; 
Fig. 5). The Levallois flakes are made on Naibor quartz 
(43.59%); basalt (23.08%); phonolite (20.51%); sandstone 
(7.69%) and hyaline quartz (5.13%). 92.31% of Levallois 
flakes lack cortical, whereas 7.32% preserve it very mar-
ginally, with less than a third of the cortical dorsal surface 

Table 6   Presence of cortical in different methods. The pieces where it has not been possible to determine the presence of cortical or not (indet) 
are not included

I IIa IIb IIc III Indet Total

Discoid blanks-cores
Cordal flake 1 7 27 35
Pseudo-Levallois point 4 4
Centripetal flake 5 22 156 183
Unifacial discoid core 4 4 3 2 3 16
Bifacial discoid core 1 1 1 7 10
Total discoid blanks-cores 6 (2,41%) 5 (2,02%) 8 (3,23%) 32 (12,9%) 197 (79,44%) 0 (0%) 248 (100%)
Levallois blanks-cores
Débordant flake 5 5
Levallois indeterminate flake 1 1
Preferential levallois flake 3 3
Unidirectional levallois flake 1 6 7
Bidirectional levallois flake 1 1
Recurrent centripetal levallois flake 2 20 22
Levallois recurrent centripetal core 2 2
Total Levallois blanks-cores 0 (0%) 0 (0%) 0 (0%) 3 (7,32%) 38 (92,68%) 0 (0%) 41 (100%)
Single platform material
Single platform flake 1 5 10 22 38
Single platform core 1 1
Total 0 (0%) 1 (2,56%) 5 (12,82%) 11 (28,21%) 22 (56,41%) 0 (0%) 39 (100%)
Bipolar blanks
Bipolar flakes 1 8 9
Total bipolar flakes 1 (11,11%) 8 (88,89%) 9 (100%)
Centripetal cores 1 (14,29%) 0 (0%) 1 (14,29%) 4 (57,13%) 1 (14,29%) 0 (0%) 7 (100%)
Kombewa blanks-cores
Kombewa flakes 1 1
Kombewa cores 1 1 1 1 4
Total 1 (20%) 2 (40%) 1 (20%) 0 (0%) 1 (20%) 0 (0%) 5 (100%)
Total blanks and cores by cortical 8 (2,29%) 8 (2,29%) 15 (4,3%) 51 (14,62%) 267 (76,5%) 0 (0%) 349 (100%)
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showing it (Table 6). The platforms of the Levallois flakes 
are rectilinear-facetted (23.08%); plain (23.08%); convex-
facetted (20.51%); and dyhedral (10.26%). 15.38% of the 
flakes have broken platforms (Table 7). The flakes show 

between three and five previous scars (Table 8), and are 
centripetal (64.1%), proximal (17.95%) and disto-proximal 
(12.83%) in direction (Table 9). This assemblage is compat-
ible with a recurrent centripetal exploitation.

Table 9   Dorsal scar direction in DGS blanks

Flake type/
Scar direction

Centripetal Proximal Convergent Lateral Proximo-
lateral

Proximo-
distal

Lateral-prox-
imal

Indet Total

Discoid material
Cordal flake 13 8 1 2 6 4 1 35
Pseudo-Lev-

allois point
1 2 1 4

Centripetal 
flake with 
cortical

16 6 4 1 27

Centripetal 
flake with-
out cortical

115 17 1 9 12 1 1 156

Total 145 (65,32%) 33 (14,86%) 1 (0,45%) 4 (1,8%) 19 (8,56%) 17 (7,66%) 1 (0,45%) 2 (0,9%) 222 (100%)
Levallois material
Débordant 

flake
2 1 2 5

Levallois 
indetermi-
nate flake

1 1

Preferential 
levallois 
flake

2 1 3

Unidirec-
tional leval-
lois flake

6 1 7

Bidirectional 
levallois 
flake

1 1

Recurrent 
centrip-
etal levallois 
flake

20 1 1 22

Total 25 (64,1%) 7 (17,95%) 1 (2,56%) 1 (2,56%) 0 (0%) 5 (12,83%) 0 (0%) 0 (0%) 39 (100%)
Single platform material
Single plat-

form flake
33 2 3 38

Total 0 (0%) 33 (86,84%) 0 (0%) 0 (0%) 2 (5,26%) 3 (7,9%) 0 (0%) 0 (0%) 38 (100%)
Bipolar material
Bipolar flake 

with cortical
1 1

Bipolar flake 
without 
cortical

1 1 6 8

Total 0 (0%) 1 (11,11%) 0 (0%) 0 (0%) 1 (11,11%) 7 (77,78%) 0 (0%) 0 (0%) 9 (100%)
Kombewa material
Kombewa 

flake
1 1

Total 0 (0%) 1 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (100%)
Total scar 

direction
170 (55,02%) 75 (24,27%) 2 (0,65%) 5 (1,62%) 22 (7,12%) 32 (10,35%) 1 (0,32%) 2 (0,65%) 309 (100%)
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•	 Centripetal methods

Related to the previous methods, we have identified some 
cores with centripetal directional débitage, but which do not 
follow the characteristics of either the Levallois or Discoid 
methods. The centripetal sensu lato methods have been doc-
umented from seven cores, all on Naibor quartz (Table 5). 
Different blanks were used to knap them: four cores were 
knapped on pebble, and one on plaquette, whereas it was 
not possible to identify the blank on two of the cores. Only 
one centripetal core does not show cortical (14.29%); four 
have cortical residually (57.13%), and the other two cores 
have cortical to different degrees (Table 6). Cores were 
abandoned for several reasons: they were exhausted, had 
poor angles or showed fractures. There is a clear relationship 
between the type of blank used as core and the type of débit-
age. There is no general core preparation and few flakes are 
obtained per core, so we can class them as ‘opportunistic’.

•	 Single platform method

Single platform methods are the third most common in 
this assemblage, represented by a total of 39 pieces (3.22% 
of the total). Of the pieces, one is a core and 38 are flakes 
(Table 5) (Fig. 6).

The only identified core is a blade single platform core 
(Fig. 6). The core was produced on a non-identifiable blank 
on Naibor quartz. Cortical has been observed on one of its 
surfaces, although residually. The striking surface was pre-
pared by means of various flakes to create a surface with a 
suitable angle for knapping, from which at least three remov-
als were obtained from the débitage surface. The reason for 
its abandonment has not been established.

Among the 38 flakes, the most common raw material 
is Naibor quartz (84.21%), followed, at a great distance, 
by phonolite (7.9%), hyaline quartz (5.26%) and basalt 
(2.63%) (Table 5; Fig. 6). 57.89% of flakes do not present 
cortical, whereas 26.32% show it residually. 13.16% of the 
flakes show half cortical on some of their surfaces, and 
2.63% have more than a third on some of its surfaces with 
cortical (Table 6). The most common platforms are plain 
(21.05%), followed by the rectilinear facetted (15.79%), 
and the cortical (13.16%) (Table 7). However, many pieces 
show broken (31.58%) or missing (13.16%) platforms due 
to fractures. The flakes from this kind of methods present 
between two and four previous scars (Table 8), the major-
ity proximal in direction (86.84%) (Table 9).

•	 Other operational schemes

In the DGS assemblage we have also noted the pres-
ence of other types of cores, such as polyhedral (n = 7) and 
opportunistic (n = 15) or Kombewa (n = 5; four cores and 
one flake) (Tables 5 and 10 and Fig. 6).

Both the polyhedral and the opportunistic cores are knapped 
without a preconceived scheme in mind and take advantage of 
the favourable angles arising during the knapping process. The 
seven polyhedral cores were knapped on Naibor quartz, whereas 
in terms of the opportunistic cores, 13 were knapped on Naibor 
quartz, one on hyaline quartz, and on one it was not possible to 
determine the raw material used. All cores were abandoned due 
to poor angulation, knapping accidents or for unknown reasons.

From a typometric point of view (Fig. 7), we observe 
that the length of the unretouched pieces is similar, except 
in the case of the Levallois flakes, which are clearly greater 
when considering the median (22.5–25 mm versus 49 mm). 
The width of the blanks does not appear to be very different 
among the various methods nor between the unretouched 
and retouched flakes, except in the case of simple retouched 
flakes, which are slightly wider (Fig. 7b). Lastly, thickness is 
greater in the retouched (12–15 mm) than in the unretouched 
flakes (7–10 mm, Fig. 7c). In general, in Fig. 7a tendency to 
retouch the longer and thicker pieces can be noted.

In terms of the raw materials, in Fig. 8a and b the long-
est and widest pieces are those knapped on basalt, with a 
49 mm median. The pieces produced on sandstone/tuff, chert 
and Naibor quartz, have medians of 27.5, 26.5 and 25 mm, 
respectively. The pieces produced on phonolite and sand-
stone present a median length of 21 mm. In terms of the 
width, (Fig. 8b), the widest pieces have also been made on 
basalt, with a median of 46 mm, followed by pieces pro-
duced on phonolite (median = 32.5 mm); the pieces knapped 
on sandstone are the narrowest. Lastly, there is no great dif-
ference in terms of the thickness of the pieces in relation to 
the raw materials used (Fig. 8c). It appears that the humans 
occupying DGS had a clear preference for longer, wider, and 
thicker pieces, especially on basalt.

Typological analysis

The lithic assemblage at DGS comprises 1179 pieces, of which 
only 40 are retouched (Table 11), representing 3.39% of the 
total. The most used raw material on the retouched blanks is 
Naibor quartz (80%), followed by phonolite (7.5%) (Table 11). 
Again, we can observe how the most retouched raw materials 
continue to be those that are most abundant at the site (Fig. 9).

In terms of the knapping methods linked to the retouched 
pieces, ordinary flakes are the most retouched (55%), fol-
lowed by discoid flakes (32.5%), whereas single plat-
form flakes and the Levallois flakes are hardly retouched 
(Table 12) (Fig. 10).

Fig. 5   Levallois-method pieces. 1 and 2: Levallois recurrent unidirec-
tional flakes; 3: Levallois preferential flake; 4–8: Levallois recurrent 
centripetal flake; 9: Levallois recurrent bidirectional flake; 10–11: 
Levallois recurrent centripetal cores. Raw material: 1, 2, 4, 5: Basalt; 
3, 6, 9, 11: Naibor quartz; 7–8: Phonolite; 10: Hyaline quartz

◂
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Fig. 6   Other methods. 1–2: 
Recurrent unidirectional flakes; 
3: Recurrent unidirectional core; 
4: Kombewa core; 5: Opportun-
istic core. Raw material: 1, 3–5: 
Naibor quartz; 2: Basalt
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The retouched piece assemblage comprises denticulates 
(n = 14), retouched flakes (n = 13), sidescrapers (n = 4), sim-
ple notches (n = 4), a double notch (n = 1), a bec (n = 1) and a 
double tool (sidescraper + denticulate) (Table 11) (Fig. 10). 
There are only two heavy duty (one bifacial and one trans-
versal sidescraper), and there are no points of any kind.

As noted earlier, (Fig. 7), from a typometric point of 
view, there is a preference for longer and thicker pieces 
for retouching.

Table 10   Other operational schemes by raw material

Core types / 
Raw material

Hyaline quartz Naibor Quartz Indet Total

Oportunistic 1 13 1 15
Polyhedral 7 7

Fig. 7   Typometries. a Length vs. knapping method; b Width vs. 
knapping method; c Thickness vs. knapping method. CODES: 
DNR = Discoid non-retouched; DR = Discoid retouched; LNR = Lev-

allois non-retouched; LR = Levallois retouched; OBNR = Single plat-
form blade non-retouched; OFNR = Single platform non-retouched 
flake; OFR = Single platform retouched

Fig. 8   Typometries. a Length vs. raw material; b Width vs. raw material; c Thickness vs. raw material
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Discussion

Fully understanding the techno-typological composition of 
an archaeological assemblage enables us to delve deeper 
into the behaviour and economy of MSA groups. This is 

the reason behind our techno-typological analysis of DGS.
From a taphonomic point of view, the archaeological 

level at DGS presents some alterations, such as pseudo-
retouch or fracturing on the pieces. At first, this could be 
thought to be due to post-depositional processes. However, 

Table 11   Retouched blanks by raw material

Type Basalt Chert Hyaline quartz Naibor Quartz Phonolite Quartz Total

Bec 1 1
Denticulate 1 12 1 14
Heavy-duty (bifacial) 1 1
Heavy-duty (transversal sidescraper) 1 1
Notch 4 4
Notch (double) 1 1
Sidescraper 3 1 0 4
Sidescraper + denticulate 1 1
Retouched flake 1 2 9 1 13
Total 1 (2,5%) 1 (2,5%) 2 (5%) 32 (80%) 3 (7,5%) 1 (2,5%) 40 (100%)

Fig. 9   Bar chart showing 
retouched and unretouched 
pieces in relation to the raw 
materials found at DGS
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the non-preferential orientation of the pieces, together 
with the raw materials used, lead us to a different conclu-
sion. Most of the pseudo-retouch (85%) is marginal, hardly 

constant and is found on the edges of the pieces, distancing 
it from any kind of pseudo-retouch known to be produced 
by movement (McBrearty et al. 1998). On the other hand, 

Table 12   Retouched blanks and 
blanks type (discoid, Levallois, 
single platform and ordinary 
flakes)

Type Discoid Levallois Single 
platform 
flakes

Ordinary flakes Total

Bec 1 1
Denticulate 4 1 1 8 14
Heavy-duty (bifacial) 1 1
Heavy-duty (transversal sidescraper) 1 1
Notch (simple) 2 1 1 4
Notch (double) 1 1
Sidescraper 2 2 4
Sidescraper + denticulate 1 1
Retouched flake 4 1 1 7 13
Total 13 (32,5%) 2 (5%) 3 (7,5%) 22 (55%) 40 (100%)

Fig. 10   Retouched pieces. 1: Denticulate on ordinary flake; 2: Denticulate on discoid flake; 3: Denticulate on ordinary flakes; 4: Sidescraper on 
discoid flake; 5: Sidescraper on ordinary flake; 6: Retouched flake on chordal flake. Raw material: 1: Chert; 2–6: Naibor Quartz
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fracturing is found on more than 82% of Naibor quartz 
pieces. This raw material, and quartz in general, presents 
internal fissures that trigger the fracturing of the pieces 
when knapping takes place (Tallavaara et al. 2010; Will 
2021). Additionally, 21% of the fractured pieces noted for 
all raw materials are due to diametrical fracturing, which 
arises during knapping as a result of excessive force. This 
is a very common characteristic found in quartz knap-
ping (Mourre 1996). Therefore, these fractures cannot be 
linked to post-depositional processes. Having said this, 
trampling cannot be ruled out completely in terms of the 
pseudo-retouch, although, if it was the case, it would not 
be strongly linked to a significant post-depositional move-
ment of the pieces.

The raw materials used at DGS are local in origin 
as they can be sourced from within a 10–12-km radius 
from the site (sensu Geneste 1991; Kuhn 2020). The 
most abundant raw material found is Naibor quartz, 
representing nearly 69% of the total. Naibor quartz is 
found in primary position two kilometers north of the 
site, and in secondary form in the Olduvai River itself, 
a few tens of meters away (Hay 1976; Tarriño et al. 
2023). The closest phonolite source is found in Engo-
lesen, around 7 km north of DGS (Hay 1976; Jones 
1994). Sandstone is present in Beds I and II and in the 
Lower Ndutu of the Gorge itself (Hay 1976). Lastly, 
basalt, the fourth most-used raw material, is found in 
primary position in Mount Lemagrut, 10–12 km south 
of DGS and in the Lower Beds, as well as in the paleo-
channels from Lemagrut to Olduvai Gorge in secondary 
from (Jones 1994).

The assemblage, as previously noted (Maíllo-Fernán-
dez, et al. 2022), shows a predominance of discoid meth-
ods (unifacial and bifacial) and, to a lesser extent, of Lev-
allois and single platform methods. The finding of many 
cores termed ‘opportunistic’ is worth highlighting, from 
which a series of flakes are obtained, one flake in some 
cases. The raw material fragments used offer appropriate 
morphological and angular characteristics for knapping 
to take place with little to no preparation. Some research-
ers term this approach as the ‘path of least resistance’ 
(Vaquero and Rogmanoli 2018), and which here can also 
be linked to the kind of raw material used, especially Nai-
bor quartz and its internal fissuring. This ‘opportunistic’ 
composition, especially with quartz, has been observed 
at various MSA sites such as Etemba 14 in Namibia or 
Mumba VI-B in Tanzania (Schmidt 2011; Solano-Megías 
et al. 2024), and in the European Middle Paleolithic (Daf-
fara et al. 2021).

Analyzing the raw materials and technology together, 
we can observe a débitage economy linked to phonolite 
and Levallois débitage (sensu Perlès 1991). We believe 
that this preferential selection of this raw material for 

Levallois débitage is not linked to the quality of the grain, 
but rather to the homogeneity of the raw material itself. 
The fact that phonolite does not present fractures like Nai-
bor quartz does, makes it a more suitable raw material 
for the development débitage like the Levallois, which 
requires a more complex preparation to avoid knapping 
accidents triggered by the properties of the raw material. 
Naibor quartz was used in a general way in the discoid 
methods, the most numerous kinds at the site. It was used 
due to its greater availability in the site surroundings, 
because this method allows for a simpler reconditioning 
to be carried out should knapping accidents occur, and 
because less preparation is required to produce a greater 
number of predetermined products (Bourguignon et al. 
2006). A similar behavior was noted by Eren and his team 
during a systematic survey of the end of Olduvai Gorge, in 
which it was found that all Levallois cores were knapped 
on basalt, a raw material that behaves similarly to phono-
lite and which presents bigger cobbles (Eren et al. 2014).

In terms of the quartz, the versatility of this raw mate-
rial is also worth noting. It is usually linked to ‘simple’ 
operational schemes where there is an adaptation between 
the raw material, its morphology and the débitage used, as 
noted at various African sites (Schmidt 2011; Will 2021; 
Maíllo-Fernández et al. 2019b; Díez-Martín et al. 2009; 
Shipton et al. 2021) and the European Middle Paleolithic 
(e.g. Daffara et al. 2021, 2019; Lombera-Hermida et al. 
2011). However, the versatility of this raw material has also 
been observed in more elaborate débitages such as in lami-
nar prismatic methods (de la Peña and Wadley 2014), or in 
the making of microliths or bifacial pieces of the Howiesons 
Poort industry (Douze et al. 2018; de la Peña et al. 2013).

At DGS we observe an adaptation of the quartz to oppor-
tunistic and discoid débitages, as is also the case at Mumba 
or Nasera, whereas at other regional sites the knapping 
of quartz is linked to the bipolar method, as is the case at 
Loiyangalani (Maíllo-Fernández et al. 2019b). This allows 
for functional or cultural explanations to be put forward to 
explain this behavior.

The retouched assemblage is scarce (n = 40) and is pre-
dominated by denticulates, notches and retouched blanks 
(Table 11). The lack of any kind of point is noteworthy. 
Which leads us to ask the following questions: why is there 
such a small number of retouched pieces? And why are there 
no points?

The absence of retouched pieces in eastern African 
MSA assemblages, especially at open-air sites, appears to 
be a trend (Tryon and Faith 2016; sensu Will 2021), with 
percentages rarely surpassing 10–12% of the total assem-
blage. Recently studied sites in northern Tanzania (Mumba, 
Nasera, VCS and DGS) follow this trend, but the same 
cannot be said for Loiyangalani in the Serengeti, which 
has more than 21% of retouched pieces (Maíllo-Fernández 
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et al. 2019b). These two observations can be considered in 
two ways. We agree with Tryon and his team that the qual-
ity of the raw material is essential for the retouched mate-
rial (Tryon et al. 2008; Tryon and Ranhorn 2020), but not 
only the quality of the grain, but also its homogeneity, the 
absence of internal fractures, the size of the cobbles, etc. 
This provides an explanation for the preferential phonolite 
Levallois débitage economy at DGS and the high number of 
retouched pieces at Loiyangalani, where the most-used raw 
material is fine-grained quartzite. This raw material allows 
for the development of prepared methods such as the dis-
coid or the Levallois, and in which 44% of pieces from both 
methods are retouched (Maíllo-Fernández et al. 2019b).

In terms of the absence of points at DGS, we can put 
forward a similar explanation, in line with the opinion of 
various colleagues (Tryon et al. 2008). The quality and 
homogeneity of the grain can be key in the lack of lithic 
point production, as evidenced by sites with high-quality 
materials like Gademotta, Kulkuletti (Douze 2012) and 
Aduma (Yellen et al. 2005), all three in Ethiopia, or Loiyan-
galani in the Serengeti, in which eight of its nine points are 
retouched on quartzite and one on chert (Maíllo-Fernández 
et al. 2019b).

This trend can be observed, at least in a general sense, can 
also be observed in northern Tanzania, but not exclusively. 
The characterization of the MSA in northern Tanzania was 
put forward by M. Mehlman (1989). He divided the MSA 
into various industries which, from oldest to youngest, are: 
Njarasa (~ 200 ka BP), Sanzako (131–109 ka BP) and Kisele 
(108–50 ka BP), the latter the only industry characterized 
by a large percentage of points. The Loiyangalanian (Bower 
et al. 1985) and the sites of VCS (75–86 ka BP) and DGS are 
later additions, all contemporaneous with the Kisele indus-
try. In all the assemblages, with the exception of Kisele, 

points are produced on good quality and homogeneous raw 
materials (quartzite or chert). However, in Kisele, the re-
examined industry containing the most points, points are 
produced widely on quartz, not following the dynamics pre-
sented so far (Table 13). The reason for this may lie in the 
fact that at Nasera and at Mumba, the closest chert is found 
more than 30 km away, making it not readily accessible.

Olduvai Gorge could be an exception to this trend for the 
simple reason that there are no points at neither VCS nor 
DGS. Points are also not referenced in Leakey’s excavations 
(Leakey et al. 1972). However, in the surveys carried out by 
M. Eren, 10 pointed flakes (none retouched) were identified, 
of which seven were knapped on basalt and one on phonolite 
(Eren et al. 2014), following the trend previously noted. In 
addition, the size of the “good quality” raw material cobbles 
should also be taken into account, given that at Olduvai chert 
can be found in relative abundance (Hay 1976:76), but in 
the shape of small and morphologically-irregular cobbles. 
This prevents the methods employed in the MSA to produce 
points from developing; however, these are later used abun-
dantly during the Later Stone Age, when pieces are smaller 
in size (Leakey et al. 1972). However, both phonolite and 
basalt occur in sizes larger than a decimeter, which would, 
in theory, allow for point production.

Then, if raw materials suitable for point knapping are 
available, why are there no points at the excavated sites? 
The reasons to explain the absence of a certain type of tool 
at a site, points in this case, can be varied: they are not pro-
duced because they are not needed; they were knapped, but 
they were taken elsewhere; or they were made on perishable 
material. The first option indicates a specific functionality of 
the site, where the points are not necessary; the second, an 
economic aspect of the site which cannot be argued clearly 
because there is not a lithic production of points. The points 

Table 13   MSA sites and industries in the Northern Tanzania región

Site Retouched % Retouched (n) Point (%) Point (n) Point raw mate-
rial (%)

Industry Date (ka BP) Reference

Nasera 12–17 7.1 61 18 11 Ch (72.7), Q 
(27.3)

Kisele 108–50 Mehlman 1989
Bushozi et al. 2020

Nasera 18–25 5.2 188 13.3 25 Q (56), Ch (44) Kisele
Mumba VI-A 13.8 202 13.8 27 Q (44), Qe (44) Kisele
Mumba VI-B Up 4.4 125 1.6 2 Q (100) Sanzako 131–109 Solano-Megías 

et al. 2024
Mehlman 1989

Mumba VI-B Mid 8.8 40 5 2 Qe (100) Sanzako

DGS 3.4 40 0 0 - - This study
VCS* 0–12.5 10 0 0 75—86 Maíllo-Fernández 

et al. 2019a
Loiyangalani 21.4 173 5.2 9 Qe (88.9), Ch 

(11.1)
Loiyangalanian 64 Maíllo-Fernández 

et al. 2019b
Bower and Mabulla 

2012
Eyasi shore 4.7 25 0 0 Njarasa  ± 200 Mehlman 1989
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may have been taken elsewhere, but evidence of their mak-
ing would remain at the site. This is not the case at DGS, 
where the discoid débitage is not favorable to producing 
points. And, in any case, pseudo-Levallois points, which 
are obtained in discoid methods (Faivre et al. 2017), are 
not abundant in the assemblage. The third option would be 
a plausible one at DGS and VCS, and links it to the first 
explanation in terms of a cultural sphere as opposed to an 
economic one.

In addition, as noted by J. Shea (2006), it could be that 
the hafted stone points for hunting activities were not needed 
because there was not high demographic pressure or an 
increased competition for resources. This hypothesis is also 
plausible in the context of DGS and the MSA of northern 
Tanzania.

Therefore, we consider as a hypothesis that the absence 
of points at the excavated sites in Olduvai Gorge is linked 
more to the functionality of the site or to cultural traditions 
than to the restrictions of the raw material used. The func-
tionality cannot be tested without a use-wear analysis and, 
therefore, should not be ruled out. However, the absence of 
points could be a cultural and identity response within the 
MSA of northern Tanzania, as has been suggested for other 
regions of East Africa like Karonga in Malawi, among others 
(Trimbell et al. 2023; Thompson et al. 2017).

Of the levels analyzed, (Table 13) Nasera 12–17, 18–25 
and Mumba VIA correspond to the Kisele industry, which is 
characterized, among other things, by the abundant number 
of points within its collection (Mehlman 1989). However, 
in the rest of the assemblages the role played by points is 
much smaller, both in chronologically earlier industries like 
Sanzako represented by Mumba VIB (Mehlman 1989), like 
in assemblages contemporary with the Kisele of DGS and 
VCS in Olduvai. Only Loiyangalani, also contemporary 
with Kisele, has a relatively high percentage of points, but 
it shows techno-typological differences that set it apart from 
this industry.

Therefore, as a hypothesis, the absence of points at Oldu-
vai should be understood as a functional response or a cul-
tural element.

Conclusion

The Middle Stone Age in northern Tanzania is known thanks 
to sites such as Mumba and Nasera rockshelter, where most 
of the chronological periods of the African Stone Age are 
represented (Mehlman 1989). However, the open-air settle-
ment dynamics of the MSA are different and show instances 
of shorter occupations, meaning that often only a single level 
of MSA occupation is found, as is the case at DGS, Loi-
yangalani or Ngaloba Beds (Maíllo-Fernández et al. 2019b, 
2022; Mabulla 2015; Masao and Kimambo 2022).

At Olduvai, so far two stratigraphic open-air sites have 
been documented: VCS and DGS, which share several 
techno-typological features. At DGS, the discoid, Leval-
lois and single platforms are the most common methods 
employed. Among the retouched pieces, there is a prevalence 
of denticulates, retouched flakes, notches and sidescrapers, 
with hardly any points.

While it is true that great technological variability 
has been observed throughout the MSA in the various 
regions of the African continent (Scerri et al. 2018; Will 
et al. 2019b; Scerri and Will 2023), shared technological 
traits have also been noted in small, particular areas. That 
is, in northern Tanzania discoid methods are commonly 
employed, likely linked to the raw material available in 
the area. At DGS, Naibor quartz, tabular in shape, was 
used in knapping methods involving little prior prepara-
tion, less organizationally complex, and therefore, more 
useable, as is the case with the discoid and single plat-
form methods.

Although we believe that the regional proposal put for-
ward by Mehlman (1989) is still valid, the analysis of new 
sites using new methodologies, such as Loyangalani, VCS 
and DGS, allows for previously excluded areas such as Oldu-
vai Gorge or the Serengeti to provide additional data to his 
proposal, enhancing our knowledge of human occupations 
during the MSA in northern Tanzania.
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