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ABSTRACT  
Nasera is a key site for understanding the Middle and Later Stone 
Age in northern Tanzania and East Africa, thanks to its nine-metre 
cultural sequence and 25 archaeological levels. Excavated 
previously by Louis Leakey (1932) and Michael Mehlman (1975– 
76), work resumed there in 2018. This paper presents the results 
of the excavation of Level 5, belonging to the Lemuta industry of 
the Later Stone Age, which is dated to 47.1 ± 4.5 kya. The faunal 
assemblage comprises species such as Alcelaphini, Antilopini and 
Equus quagga, which supports the existence of dry and open 
grasslands. The lithic assemblage consists of chert knapped using 
single-platform and prismatic blade/bladelet methods. Retouched 
blanks are scarce, but microliths (crescents and trapezes) 
predominate. These techno-typological characteristics and the 
site’s chronology allow the assemblage to be related to the 
Naisiusiu industry of Olduvai.

RÉSUMÉ  
Nasera est un site clé pour comprendre le Middle et le Later Stone 
Age dans le nord de la Tanzanie et en Afrique de l’Est, grâce à sa 
séquence culturelle de neuf mètres et à ses 25 niveaux 
archéologiques. Précédemment fouillé par Louis Leakey (1932) et 
Michael Mehlman (1975–76), le travail a été repris depuis 2018. 
Cet article, présente les résultats des fouilles du niveau 5, 
appartenant à l’industrie Lemuta du Later Stone Age, daté de 
47.1 ± 4.5 kya. L’assemblage faunique comprend des espèces 
telles qu’Alcelaphini, Antilopini et Equus quagga, ce qui confirme 
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l’existence de prairies sèches et ouvertes. L’ensemble lithique est 
réalisé en chert. Les méthodes utilisées sont de type ‘single 
platform’ (à un plan de frappe) et prismatique pour obtenir des 
lames et des lamelles. Les supports retouchés sont rares, mais les 
microlithes (croissants et trapèzes) prédominent. Ces 
caractéristiques techno-typologiques et la chronologie nous 
permettent de relier cet ensemble à l’industrie Naisiusiu d’Olduvai.

Introduction

The beginning of the Later Stone Age (LSA) and its transition from the Middle Stone Age 
(MSA) are among the most complex topics in African archaeology. Far from a replacement 
model such as that which seems to exist in Europe, in Africa it appears that the distinctive 
features of the LSA date back several tens of thousands of years within the MSA and are 
more of a cumulative than an abrupt process (McBrearty and Brooks 2000; Scerri and 
Will 2023), at least in East Africa, blurring a clear starting point. The distinctive features 
that define the LSA can be summarised in the following cultural manifestations for East 
Africa: the systematic use of blade/bladelet methods and backed pieces, as well as personal 
adornment or the employment of a microlithic technology (Barham and Mitchell 2008; 
Tryon 2019). Furthermore, based on the archaeological record, the process appears to 
have been asynchronous and mosaic in nature, occurring over a time span of between 
60 and 40 kya depending on the region (Tryon 2019).

We do not have a clear understanding of the nature of the changes brought about by 
the LSA. Several hypotheses have been proposed. The most popular, with different 
nuances, involve an increase in population and/or a lack of resources that triggered 
contact between groups (Ambrose 1998; McBrearty 2007; Powell et al. 2009) or caused 
pressure on their territorial arrangements (Mackay et al. 2014; Tryon and Faith 2016; 
Tryon 2019). It has also been proposed that a cognitive shift brought about the change 
(Klein 2019) or that it was simply due to internal evolution within populations (Villa 
et al. 2012).

Archaeological sequences are now beginning to emerge in East Africa that allow us to 
glimpse the processes involved in the formation of the LSA. This is why northern Tan
zania, together with southern Kenya, plays an important role in this debate thanks to 
sequences such as Panga ya Saidi, Lukenya Hill (GvJm16 and GvJm22) and Enkapune 
ya Muto in Kenya and Magubike, Kisese II, Mumba and Nasera in Tanzania. These 
sites allow us to see this transition between the MSA and the LSA, as well as the early 
LSA in the region (Inskeep 1962; Mehlman 1989; Ambrose 1998; Kusimba 2001; 
Willoughby 2012; Tryon et al. 2015, 2018; Shipton et al. 2018, 2021).

This paper presents the results of work in the Lemuta industry-associated Level 5 at 
the site of Nasera, Tanzania, taken from the new excavations that we are currently con
ducting at the site.

Nasera Rockshelter

Nasera is situated on the northern face of a large quartz-feldspathic gneiss inselberg in 
the Angata Kiti region of northern Tanzania, approximately 35 km north of Olduvai 
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Gorge (Figures 1 and 2a). The site was discovered and excavated by Louis Leakey in 1932 
(Leakey 1936) and later by Mike Mehlman between 1975 and 1976 (Mehlman 1977, 
1989). We have been working there ourselves since 2018, when samples were taken for 
dating and sedimentological analysis (Martín-Perea et al. 2020). In 2023, we began exca
vating the sequence, starting with Level 5.

Leakey focused his excavations at Nasera on the west side of the site, where he dug ten 
trenches to a maximum depth of about 5 m, uncovering Holocene, Later Stone Age and 
Middle Stone Age levels (Leakey 1936). Mehlman, meanwhile, focused his excavation on 
the site’s eastern sector, where he excavated an area of 75 m2 and also found levels from 
the same periods (Figure 2b). However, the two cultural sequences differ and are challen
ging to correlate (Mehlman 1989).

The stratigraphic sequence of Nasera currently employed and used here is that defined 
by Mehlman (1977, 1989). The following industries have been identified in the 25 levels 
of the site’s 9 metres of stratigraphy: the Angata Kiti in Level 3a belonging to the Pastoral 
Neolithic; the Olmoti (LSA) in Level 3; the Sisale (LSA) in Level 3b; the Lemuta (LSA) in 
Levels 4 and 5; the Nasera (LSA) in Levels 6 and 7; the Mumba (LSA) in Levels 8/9–11 
marking the beginning of the LSA; and the Kisele (MSA) in Levels 12–25.

Figure 1. Map of East Africa showing the sites cited in the text.
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Our excavation in Level 5 was carried out in 2023 and was spatially very small (just 
over two square metres in area) in the corner of the CE-EWT profiles of Mehlman’s 
excavation. The area corresponds to his grid E1N2 (Figure 2b). The first thing we 
were able to verify was that the first level in situ of Mehlman’s stratigraphy was 
Level 5 and that the rest had been altered and removed both by bioturbation (roots) 
and by human factors, since the shelter has been inhabited until very recently. We 
also noted the existence of cracks affecting the entire profile, as well as bioturbation, 
possibly caused by roots that significantly alter the geometry of Level 5 (Figure 3). 
These bioturbations were clearly isolated during the excavation. Like Mehlman, we 
also identified three sub-levels in Level 5, which we have named from top to bottom 
5a, 5b and 5c (Figure 4).

Level 5

In general, Level 5 is a 60-cm-thick unit. However, in the excavated area, its thickness 
was almost 50 cm (Figures 2c, 3 and 4). This unit is a light yellowish brown (10YR 

Figure 2. Nasera: a) Nasera soit; b) plan of Nasera rockshelter (modified from Mehlman 1989) with our 
fieldwork in 2023 in grey; c) Nasera’s profile (after Martín-Perea 2020).
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6/4), heterogeneous, very slightly gravelly, slightly muddy, coarse to fine tuffaceous 
sand. It contains a large and a medium-sized gneissic boulder, along with faunal 
remains and the Lemuta LSA industry. The deposit is likely the result of runoff 
and layer-washing processes, with a few gneissic boulders embedded due to the 
decomposition and colluvial weathering of the local gneiss bedrock. Previous 
studies placed this level between 21–22 kya (Mehlman, 1989) or >46–>50 ka BP 
(Ranhorn and Tryon 2018). New OSL techniques now date Level 5 to 47.1 ± 4.5 ka 
(Martín-Perea et al. 2020).

From a cultural perspective, Mehlman referred to the industry from Level 5 as 
Lemuta. In his study, the most used raw materials were quartz and, to a lesser 
extent, chert and obsidian. Techno-typologically, the industry is characterised by a 
high frequency of bipolar and single platform (unidirectional) methods. Among the 
retouched pieces, there is a balance between small scrapers (endscrapers) and backed 
pieces. Backed pieces are not very standardised, although pieces such as crescents 
and trapezoids are present (Mehlman 1989). This industry has been linked to the Nai
siusiu type site industry in Olduvai Gorge (Leakey et al. 1974; Mehlman 1989; Ranhorn 
and Tryon 2018).

The faunal remains of these levels were originally interpreted as indicating an open 
savanna palaeoenvironment similar to that of today (Mehlman 1989). Based on radiocar
bon dates provided by Mehlman (23–30,000 BP), this assemblage was initially assigned to 
the Last Glacial Maximum (LGM). Later, Tryon and Faith (2016) proposed a more arid 
and open environment based on the presence of oryx and Equus grevyi, taxa typically 
associated with dry open habitats. However, new dating now places this assemblage in 
the first half of Marine Isotope Stage (MIS) 3 rather than in the LGM.

Figure 3. Nasera: excavation area of Level 5.
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Materials and methods

Materials

As we have already mentioned, the materials analysed in this paper come from the 
excavation we carried out in 2023 at the site. The excavated area was almost 3 m² in 
area and corresponds to part of grid E1N2 of Mehlman’s grid. It was affected by a 
small collapse in the northeast corner of the grid and a large burrow in the northwest 
corner that removed Level 5 there (Figures 2b and 3). The excavation was carried out 
using sticks and brushes in layers of approximately 5 cm, following the geological 
levels. Previously bioturbated areas were isolated and excavated independently. The 
bioturbated material has not been studied. All sediment was dry-sieved using two 
sieves measuring 10.0 and 3.0 mm. For his part, Mehlman (1989: 11) used an inter
mediate screen of 5.0 mm width. Unlike Mehlman, we decided to analyse each sub- 
level independently (Figure 4).

Figure 4. Nasera: distribution of archaeological materials, ground plan and profile.
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Methods

Faunal analysis
The faunal remains were classified according to taxon, size category, anatomical element, 
side and portion whenever possible. To analyse the representation of anatomical elements, 
carcasses were divided into anatomical areas: cranial (skull, mandible and teeth), axial (ver
tebra, ribs, pelvis bone and scapula), and appendicular (limb bones). Four indices were 
used to estimate taxonomic and anatomical abundance: the number of identified speci
mens (NISP), the minimum number of elements (MNE), the minimum number of indi
viduals (MNI) and the standardised minimum number of animal units (%MAU) 
(Binford 1984; Grayson 1984; Lyman 1994). To estimate MNE, the side, landmarks and 
age of each identifiable specimen were considered. The size of the specimens was estab
lished according to the categories described by Bunn (1982): size 5 (over 850 kg); size 4 
(400–850 kg); size 3 (150–400 kg); size 2 (20–150 kg); size 1 (5–20 kg) (Assefa 2006).

Spearman’s rank order was used to test the correlation between %MAU and bone 
mineral density (Lam et al. 1999). We assessed the visibility of the cortical bone surfaces 
based on how much surface could be studied as follows: 0 = none, 1 = one-third, 2 = two- 
thirds and 3 = whole surface.

We followed the method devised by Villa and Mahieu (1991) to establish the degree of 
fragmentation and the agents responsible for bone breakage. Bone cortical surfaces were 
examined with 10–20x hand lenses under a strong oblique light source (Blumenschine 
1995). The type, delineation, location and positions of cut marks were described to ident
ify butchering activities (Binford 1981; Domínguez-Rodrigo et al. 2009). We followed the 
criteria of Téllez et al. (2022) to describe the extent of burning damage. Percussion marks 
were made following the criteria of Blumenschine (1995), Blumenschine and Selvaggio 
(1988) and Pickering and Egeland (2006). Post-depositional modifications were ident
ified as concretions and weathering (Behrensmeyer 1978).

Lithic analysis
Two factors were considered in the study of the lithic industry from Level 5: alterations 
and techno-typological composition. In the first case, we focused only on two alterations 
that we consider most relevant for interpreting the formation of the archaeological level: 
pseudo-retouching (Trigham et al. 1974; Stapert 1976; Courtin and Villa 1982) and 
rounding (Shackley 1978; Bustos-Pérez et al. 2019). For both, a distinction has been 
made between low, medium and heavy.

The study of the lithic industry follows the concept of the operational chain or chaîne 
opératoire (Lemonnier 1983; Inizan et al. 1995), which analyses the lithic collection 
through the stages of the production process, from the acquisition of raw materials to 
abandonment. Here, we pay special attention to raw materials, methods of knapping 
and retouched pieces.

The knapping methods identified in this analysis are common for this period and have 
been extensively analysed in the literature. The methods discussed here are Levallois/ 
discoid (Boëda 1993, 1994; Terradas 2003); bipolar (de la Peña 2015a), single platform 
(Clark and Kleindienst 2001), prismatic and laminar (Inizan et al. 1995; Maíllo-Fernán
dez 2023). In relation to typology, several typological classifications exist for East Africa, 
something that hinders a coherent, basic comparison (Merrick 1975; Mehlman 1989; 
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Clark and Kleindienst 2001; Shea 2020). For this reason, we have grouped the pieces into 
basic categories (scrapers, burins, points, etc.). For microlithic blanks, we use the classifi
cation proposed by Mehlman (1989), which allows for a suitable comparison of this type 
of tool with other regional sites.

Results

Fauna

A total of 326 faunal remains were recovered during the excavation of Level 5 at Nasera, 
distributed across the sub-levels as follows: 165 in Level 5a, 71 in Level 5b and 90 in Level 
5c (Table 1). All identified taxa and individuals, grouped by weight category, are listed in 
Table 2. The most common taxa are Alcelaphini and Equus sp., while by weight size cat
egories the most common remains belong to sizes 2 and 1 (Supplementary Online 
Material 1). The only measurable equid tooth recovered from this level was identified 
as an M3 of Equus quagga (DMD: 21.75 mm; DVL: 19.59 mm; P: 12.19 mm).

The number of remains at the taxonomic level is limited and does not allow for the 
construction of a meaningful anatomical profile (Supplementary Online Material 2). 
The representation of anatomical parts across the three levels was compared with 
bone mineral density values, revealing a significant positive correlation between anatom
ical representation and mineral density (rs = 0.226; p = 0.023) that suggests the operation 
of differential preservation processes.

Across the three levels, almost all the long bones had less than a third of their total 
circumference and a quarter of their total length (Supplementary Online Material 3). 
Breakage patterns are also very similar, with the most common combination of fracture 
types being curved, oblique and smooth and longitudinal, oblique and smooth fractures 
(Supplementary Online Material 3).

Skeletal elements from all anatomical parts are represented (Supplementary Online 
Material 1). Specimens from the axial, cranial and postcranial skeletons were recovered. 

Table 1. Nasera: number of remains by taxa and weight 
size categories in each level.
Taxon Size Level 5a Level 5b Level 5c

Alcelaphini 3 2
Antilopini 1 1 1

2 1
Bovinae 1 8 4 8

2 11 4 7
3 5 1 6
4 2

Equidae 4 5 3 5
Felidae 1 1

2 1
Rodentia 1
Weight size class 1 22 9 11

2 34 17 13
3 15 4 12
4 17 8 8
5 5

Indeterminate 40 19 15
Total 165 71 90
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Nonetheless, the assemblage is dominated by appendicular elements, particularly shaft 
fragments of long bones. Of the remains identified as isolated teeth, only three were com
plete enough to allow for approximate taxonomic identification; the rest consisted of 
fragmented incisors, molars and premolars that could only be identified by family. 
Long bones of both the forelimb and hindlimb are represented in roughly equal pro
portions across all three levels, with tibia and humerus fragments the most common, 
occurring across multiple body size categories. Articular bones and phalanges are also 
represented, but in very low proportion.

The preservation of bone surfaces is moderate. Only 52.5% of the remains in Level 5a, 
56.4% of those in Level 5b and 61.1% of those in Level 5c retain two-thirds or more of 
their surface in good condition. The most common post-depositional taphonomic 
agents identifiable are manganese oxide concretions, which affect more than 70% of 
the material in all levels, and sediment cementations on fossil surfaces (Supplementary 
Online Material 4; Figure 5a–b). Additionally, although less frequent, fissures consistent 
with sediment hydration/dehydration cycles were observed. These affect 6.3% of the 
remains in Level 5a and 8.9% of those in Level 5c.

Evidence of anthropogenic activity was identified in the form of cut marks, percussion 
pits resulting from intentional human breakage and fire-related modifications. A total of 
two specimens bearing cut marks were recovered from Level 5a, with seven more from 
Level 5c (Table 3). All were located on elements of the appendicular skeleton, specifically, 
long bone fragments and one articular bone (Figure 5). Most cut marks correspond to 
slicing actions, with a single instance of a scraping mark. The characteristics of these 
modifications suggest butchery activities involving defleshing, disarticulation and perios
teum removal before bone breakage. Two further elements show diagnostic percussion 
pits as a result of bone fracturing: a size 1 bovid femur and a size 3 bovid tibia, both recov
ered from Level 5c.

A total of 19 specimens have evidence of thermal alteration, including nine in Level 5a 
and five each in Levels 5b and 5c (Figure 5). Among the isolated (simple) burn stages, the 
most frequent was degree 4 (calcined grey), followed by degree 5 (calcined white/blue) 
and then degree 2 (rubified brown/red) (SI5). Among combined burn stages, the combi
nation of degree 3 (charred/black) and degree 4 (calcined grey) was identified on one 
specimen each from Levels 5a and 5c. The combination of degree 2 (rubified brown/ 
red) and degree 4 (calcined grey) was found on one specimen from Level 5a, while the 
combination of degree 3 (charred/black) and degree 5 (calcined white/blue) was observed 
on a specimen from Level 5c.

Three specimens in total, all from Level 5b, were recovered with carnivore tooth marks: 
two with pits and one with scores. These correspond to a size 1 bovid tibia fragment, a size 
2 bovid long bone fragment and a size 3 bovid metatarsal fragment, respectively.

Lithic assemblages

Level 5c
The lithic assemblage from Level 5c consists of 198 pieces, nine of which have been 
retouched, representing 4.5% of the collection. The most used raw materials were 
quartz (52.5%), hyaline quartz (43.9%) and chert (3.1%) (Table 4).

12 J. M. MAÍLLO-FERNÁNDEZ ET AL.



The collection has a high percentage of fractured pieces (71.7%), primarily composed 
of quartz and hyaline quartz. In terms of alterations, pseudo-retouching is present in 
43.9% of the blanks, with 70% of these instances being low and having little effect on 
the piece. Rounding affects only 13.6% of the collection, with almost all instances 
being low rounding, which is more prevalent in quartz and hyaline quartz (Supplemen
tary Online Material 6). Although the sediment deposition at the level was lateral, it does 

Figure 5. Examples of faunal remains from Nasera Level 5: a) long bone shaft of a bovid size 1 with 
sediment cementation which covered the entire surface; b) radius/ulna of a bovid of size 2 with 
manganese oxides over all the surface and scraping marks; c) long bone fragment of a size 3 bovid 
with cremation damage by fire action; d) astragalus of a size 1 bovid with slice marks.

Table 3. Nasera: skeletal elements in Level 5 with cut marks by taxa, element, type of mark, location 
on the bone, and butchering activity related to it.
Level Taxon Weight size class Element Type of mark Location Butchering activity

5a Bovinae 3 Humerus Slice Epycondylar crest Desfleshing
5a Equidae 4 Tibia Slice Popliteum line Desfleshing
5c Bovinae 2 Radius/Ulna Scrape Posterior face Periosteum
5c Bovinae 1 Femur Slice Shaft Desfleshing
5c Bovinae 1 Astragalus Slice Lateral face Disarticulation
5c Indeterminate 4 long Slice Cortical surface Desfleshing
5c Bovinae 3 Humerus Slice Deltoid tuberosity Desfleshing
5c Indeterminate 2 long Slice Cortical surface Desfleshing
5c Indeterminate 4 long Slice Cortical surface Desfleshing

AZANIA: ARCHAEOLOGICAL RESEARCH IN AFRICA 13



not appear to have significantly affected the lithic industry, as the alterations associated 
with possible displacement, rounding and trampling are marginal.

Pieces related to a specific method account for 47.6% of the lithic collection. The most 
commonly used method is the single platform, followed by the bipolar and laminar 
methods (prismatic or carinated burin type) and finally, the discoid and centripetal 
methods (Table 5; Supplementary Online Material 7). In addition, flakes were obtained 
from opportunistic and polyhedral cores (Supplementary Online Material 8). No cores or 
pieces can be assigned to Levallois methods.

Level 5b
The collection from this sub-level comprises 253 pieces, of which 22 have been retouched 
(8.7%). Hyaline quartz is the most abundant raw material (41.1%), followed by quartz. 
Together, they account for more than 78% of the total number of blanks. Chert accounts 
for 19.3% and obsidian only 2% (Table 4).

The percentage of fractured pieces is 58.9%, with almost 75% corresponding to pieces 
made of quartz and hyaline quartz. In terms of alterations, 42.3% of the pieces exhibit 
pseudo-retouch, with 90% of these being composed of quartz and hyaline quartz. Round
ing affects 16% of the pieces, all but one of which have low rounding and are also quartz 
and hyaline quartz (Supplementary Online Material 6).

Around half of the pieces have been assigned to a débitage method. Although the 
single platform method is the most common (17.2%), the bipolar and laminar 
methods feature at around 14% each. Radial methods (Levallois/discoid) are only 
present in 4% of the pieces (Table 5; Supplementary Online Material 7 and 8).

Level 5a
The lithic assemblage from Level 5a consists of a total of 346 pieces, of which 26 are 
retouched (7.5%). The most used raw materials are quartz (42.7%) and hyaline quartz 
(39.6%). Chert accounts for 12.1% and obsidian for 2.3%. Other raw materials are 
only marginally present (Table 4).

Sixty-three per cent of the pieces are fractured. Of these, 83.5% are in quartz or hyaline 
quartz. Pseudo-retouch affects 49.4% of the pieces, of which 83.6% takes a low form. Round
ing affects 15.6% of the pieces, almost all of low rounding (Supplementary Online Material 6).

Slightly more than 47% of the débitage could be attributed to a knapping method (Table 
5). The single platform method is the most common (21.7%), followed by the laminar 
method (10.4%). Both, as we will see below, are related to the production objective. The 

Table 4. Nasera: raw material by levels. Percentages are shown in parentheses.
Raw material Level 5a Level 5b Level 5c

Quartz 148 (42.7) 94 (37.2) 104 (52.5)
Hyaline quartz 137 (39.6) 104 (41.1) 87 (43.9)
Chert 42 (12.1) 49 (19.3) 6 (3.1)
Obsidian 8 (2.3) 5 (2)
Sandstone 2 (0.6)
Rhyolite 3 (0.9)
Basalt 3 (0.9)
Feldespate 1 (0.3) 1 (0.4) 1 (0.5)
Granite 2 (0.6)
Total 346 253 198

14 J. M. MAÍLLO-FERNÁNDEZ ET AL.
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presence of the discoid and Levallois methods is noteworthy (8.2%), while the bipolar 
method is scarce and only accounts for 6.9% (Supplementary Online Material 7 and 8).

Technological analysis of the lithic assemblages

Due to the technological similarity of the three levels, we have decided to provide a joint 
description of the technological processes. The most used raw materials were quartz and 
hyaline quartz, followed by chert and obsidian (Table 4). The raw materials were sourced 
locally for quartz and hyaline quartz, which can be obtained in the immediate vicinity of 
Nasera, including on the inselberg itself. The chert mostly comes from Olduvai, 32 km 
south of Nasera. To a lesser extent, another type of reddish chert was also used, the 
origin of which has been suggested to be Lake Natron (Mehlman 1989), but this has 
not been confirmed. The obsidian analysed from Mehlman’s excavations comes from 
Sonanchi in the Lake Naivasha basin in Kenya, 250 km north of the site (Mehlman 
1989). We assume that the obsidian found in our excavation has the same origin.

From the presence of cortex in the pieces, we can infer that raw materials such as quartz 
and hyaline quartz were introduced into the site either in whole or almost whole nodules. 
The other two fine-grained raw materials were already knapped or in cores, such as chert, or 
in knapped blanks, such as obsidian (Supplementary Online Material 9).

With regard to the raw materials economy (sensu Pèrles 1991), quartz and hyaline 
quartz were generally knapped using the bipolar on an anvil method (Figure 6:13) 
with unidirectional or bidirectional exploitation, some of which is rotary (de la Peña 
2015b). The blanks obtained were flakes and, to a lesser extent, laminar flakes (Figure 
6:10). On the other hand, chert and, to a lesser extent, hyaline quartz were knapped 
using unidirectional (single platform) and prismatic laminar methods (Figure 6:1–2, 
9). Obsidian was introduced already knapped at the site (Figure 7: 5, 15-16); flakes 
from re-sharpening/retouching indicate a resharpening of the obsidian pieces, very 
much in line with the treatment of pieces of distant or exotic origin (Kuhn 2020).

The single platform and prismatic methods, both unidirectional and bidirectional, are 
sometimes combined,and we consider them to be part of the same objective of débitage: 
the production of elongated pieces such as laminar flakes, blades and bladelets (Figure 
6:1–2, 4–7, 9, 11, 14, 18–19, 22). The nodules used as cores in both methods have a mor
phology adapted to the type of débitage (Table 5; Supplementary Online Material 8). The 
most common start to the débitage process was from cortical flakes that open the débit
age surface. However, some prismatic cores began their débitage using crests and the 
cores were reconditioned using neo-crests or core flanks to maintain their curvature 
(Figure 6:20). For the striking platforms of the cores, natural surfaces were used or 
large flakes were knapped to form core tablets (Figure 6:21).

The objective of the débitage was to produce elongated blanks, specifically blades/blade
lets that were regular and rectilinear in their longitudinal profile. In both methods, especially 
in the unidirectional ones, laminar flakes are abundant, both in the blanks and in the last 
negatives of the core (Figure 6:3, 14, 18, 22). Both unidirectional and prismatic chert 
cores were intensively exploited distorting the original morphology of the core (Figure 
6:15). Discoid and/or Levallois methods, generally in quartz, are very scarce in number 
(Figure 6:16). Similarly, we also found burin-type flake cores in hyaline quartz and obsidian, 
the latter exploited from the crest to begin the knapping (Figure 6:12, 17). The blanks 
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obtained are small, ranging from 19 to 24 mm in median length, although the number of 
whole pieces is low. The elongation index, the length divided by the width of the whole 
blanks, is also low, ranging from 1.29 to 1.47 mm (Supplementary Online Material 10).

Retouched lithic assemblage

Retouched pieces are relatively scarce, with only nine in Level 5c, 22 in Level 5b and 26 in 
Level 5a, representing 4.5%, 8.7%, and 7.5% of the total for each level, respectively. They 
can be divided into two large groups: sidescrapers, endscrapers and burin pieces and 
‘backed pieces sensu lato’ (Table 6; Supplementary Online Material 11). The former 
includes endscrapers and burins (Figure 7:10–11), while the latter includes backed 
pieces, oblique truncations and geometric pieces such as crescents and trapezes 

Figure 6. Nasera: stone artefacts from Levels 5a–c. Prismatic blades/bladelets: 1–2, 4–7, 9, 11; pris
matic core: 15; unipolar blanks: 3, 8, 14, 19; unipolar cores: 18, 22; bipolar core: 13; bipolar bladelet: 
10; burin core: 17; burin crest spall: 12; discoid flake: 16; prismatic core’s rejuvenation flakes: 20–21. 
Raw materials: hyaline quartz: 1-3, 8-11, 13, 16-20; Chert: 4-7, 14-15, 21; obsidian: 12; quartz: 22. Level 
5a: 1–3, 13 and 20; Level 5b: 4–7, 11–12, 14–15 and 21; Level 5c: 8–10, 16–19 and 22.
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(Figure 7:4–9, 12, 14, 20). The latter are considered the most decisive tools for defining 
the Lemuta industry (Mehlman 1989). These pieces are more common in Levels 5a and 
5b (Table 6). It should be noted that unifacial points are present in all levels (Figure 7:1– 
3) as, to a lesser extent, are sidescrapers, denticulates and retouched blades/flakes (Figure 
7:13, 17–19, 21).

There is an evident economy of raw materials in their management, as backed micro
liths were made from fine-grained materials such as chert, hyaline quartz and obsidian 
(Figures 8:4–9, 14; Supplementary Online Material 11). On the other hand, obsidian 
also shows differential management in bifacial pieces that have undergone intense reshar
pening processes (Figure 7:15–16).

Discussion

The study of our Nasera Level 5 collection allows us to confirm some of the issues raised 
by Mehlman, clarify others and draw new conclusions regarding both the stone industry 
and the fauna.

Firstly, our work has indeed yielded significant material in the lower part of Level 5, 
contrary to Mehlman’s (1989) statement that it contained almost no archaeological 
material. Post-depositional processes do not appear to have affected the original compo
sition of the levels. The deposition of the level is lateral and rainwater runoff may have 
caused the rounding (Bustos-Pérez et al. 2019; Scancacello et al. 2025). For its part, the 
use of the rockshelter up to the present day may have caused pseudo-retouching both on 
the surface and buried in sandy sediment (Courtin and Villa 1982; McBrearty et al. 1998).

From a lithic industry perspective, the most used raw materials were quartz, hyaline 
quartz, and chert. To these we must add obsidian due to its qualitative role, as it 
comes from southern Kenya. In addition, we confirm the importance of geometric 

Table 6. Nasera: retouched pieces from Levels 5a-5c.
Tool Level 5a Level 5b Level 5c

Burins 1 1
Burins on truncature 2
Endscrapers 2 1
Sidescrapers 2 4 1
Denticulates 2 2 1
Microdenticulates 2
Notches 2 2
Pièces écaillés 1 1 1
Retouched flakes 3 1 3
Bifacial pieces 2
Alternate retouched bladelets 1
Points 2 1
Unifacial points 1 1
Trapezes 2
Crescents 1 2
Backed points 1
Curved backed pieces 1
Backed bladelets 1 2
Backed bladelets (partial) 1
Truncations 1
Oblique truncations 1 1
Total 26 22 9
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pieces, especially crescents and trapezes, and the balance between endscrapers and 
burins. These characteristics are essential to the Lemuta industry and are found both 
in Mehlman’s (1989) original work and our own.

With regard to the raw material economy practised (sensu Pèrles 1991), we note that 
fine-grained materials such as chert and some hyaline quartz, which have fewer diaclases, 
were used to produce elongated blanks (laminar flakes, blades and bladelets) using single 
platform and unidirectional and bidirectional prismatic methods. Bipolar and discoid 
methods, on the other hand, were carried out on quartz, a raw material that generally 
has diaclases. Lower quality hyaline quartz was also used for bipolar methods. We also 

Figure 7. Nasera; retouched stone artefacts from Levels 5a–c. Unifacial points: 1–3; trapezes: 4–5; 
curve backed pieces: 6–7; crescents: 8–9; burin: 10; endscraper: 11; oblique truncation: 12, 20; denti
culate: 13; backed point: 14; bifacial pieces: 15–16; retouched flaked/bladelets: 17–18; sidescraper: 19, 
21. Raw material: hyaline quartz: 6–7, 9–11, 17, 21; chert: 1–4, 8, 12–13, 18–19; obsidian: 5, 15–16; 
quartz: 14, 20. Level 5a: 1–2, 4–5 and 10–13; Level 5b: 3, 6–9, 15–16 and 18; Level 5c: 14, 17 and 
19–21.
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identified an economy of débitage in the retouched blanks, as backed pieces are made 
from hyaline quartz, chert and obsidian.

Neither in our collection nor in Mehlman’s excavations were any beads or decorated 
fragments of ostrich eggshell or other organic or mineral material recovered that could be 
interpreted as decorative or symbolic elements (Mehlman 1989).

Mehlman’s (1989) faunal collection noted a broader range of taxa in the assemblage 
from the Lemuta 5/4 industry levels at Nasera. These data suggest the presence of an 
open savanna ecosystem, similar to that found in the region today. Species identified 
in those levels include Reduncini, Damaliscus sp., Cephalophus sp., Equus grevyi and 
E. quagga. In contrast, the present study did not yield such a high taxonomic diversity 
given that the number of taxa in Mehlman’s excavation was 25, whereas in our study 
it was only six. The values of the diversity index for Mehlman’s faunal collection 
support these assumptions (Lemuta 5/4: Simpson diversity index: 0.9; Shannon evenness 
index: 0.5 compared to Level 5: Simpson diversity index: 0.4; Shannon evenness index: 
0.4). This discrepancy is likely attributable to the difference in excavation area: while 
Mehlman excavated approximately 28–30 m², our excavation covered no more than 
3 m². Nonetheless, the taxa identified in this study are all included in the faunal list 
reported by Mehlman (1989), which allows us to confirm that at the time Level 5 the 
local environment could have been that of an open savanna ecosystem.

Importantly, the majority of remains recovered in the current assemblage consist of 
post-cranial elements, particularly fragments of long bones and limb elements. This con
trasts with Mehlman’s collection, as revised by our team, which includes almost exclu
sively dental remains. Consequently, our study provides the first taphonomic analysis 
of the Nasera site. The overall preservation of the assemblage can be considered moder
ate. Although some fragments of low-survivability elements, such as ribs, were recovered, 
the assemblage is dominated by high-survivability elements. This observation is sup
ported by the statistically significant correlation between anatomical representation 
and bone mineral density, which suggests differential destruction of skeletal elements. 
The assemblage also shows a great degree of fragmentation and bone surface preservation 
is moderate. Post-depositional modifications, especially the formation of manganese 
oxides and sediment cementation, have obscured bone surfaces in many cases, limiting 
the extent of detailed taphonomic analysis. Despite these challenges, anthropogenic 
modifications have been identified. Cut marks are primarily associated with defleshing 
activities and, in some cases, disarticulation. Evidence of burning is primarily represented 
by calcined bones, with other thermal alterations, such as rubifaction, nearly absent. This 
pattern may partially be explained by the heavy presence of manganese oxide staining 
and sediment encrustation, which could mask subtler thermal modifications. However, 
the presence of bones in the early stages of calcination indicates direct exposure to 
fire, when bones still contained organic material (Téllez et al. 2020), which is typically 
associated with cleaning labour and more intense occupation of the site. Tryon and 
Faith (2016) suggest that, despite environmental variations (from more open and arid 
in the MSA/LSA to the Lemuta industry and then to a more humid environment in 
the Holocene), population density increased, contributing to a decline in residential 
mobility among foragers during that period. Anthropogenic modifications have been 
identified in the main weight categories represented in the assemblage, indicating that 
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LSA groups exploited most ungulates in the surrounding ecosystem, which is consistent 
with lower rates of mobility.

Our analysis of the fauna aligns with the description of the Lemuta industry context by 
Tryon and Faith (2016), which proposes that during the Pleistocene and the Last Glacial 
Maximum, dry open grasslands predominated. With the new dates, this climate with a 
tendency towards aridity must be located in a range of 50-40 kya, as seems to be indicated 
by the work of Blome and colleagues (2012) and Beverly and colleagues (2017) on the 
drying up of Lakes Nyanza and Naivasha, which could have favoured the migratory 
routes of herbivores (Beverly et al. 2017).

From a cultural perspective, the Nasera Level 5 collection has been linked to Naisiusiu 
in Olduvai. The lithic industry, although more laminar in Naisiusiu due to the predomi
nant use there of chert in lithic production, does show significant similarities in the pro
duction of blades and bladelets and in the presence of crescents among the retouched 
blanks. Furthermore, new dating places the archaeological levels of Naisiusiu in a 
range between 65.3 and 45.3 kya (Martín-Perea et al. 2025), comparable to the dating 
of Level 5 at Nasera of 47.1 kya (Martín-Perea et al. 2020). These data reinforce the simi
larities between the two collections and the designation of the Lemuta industry proposed 
by Mehlman (1989).

At the regional level, the Later Stone Age, as has already been pointed out on several 
occasions, appears to be a mosaic and gradual phenomenon not only in East Africa 
(Tryon 2019; McBrearty and Brooks 2000) but also in other regions such as the Horn 
of Africa (Leplongeon et al. 2020) and the south of the continent (Villa et al. 2012). 
Thus, in our study region, we find at Panga ya Saidi near the coast of Kenya that the 
process of LSA formation can be traced back to 60 ka BP. We observe there that 
Levels 11–12, dated to 54-48 kya, exhibit technology characterised by radial/Levallois 
methods, backed pieces, around 10% bipolar flaking and the absence of blade/bladelet 
cores (Shipton et al. 2021). On the other hand, at Enkapune ya Muto in the Rift 
Valley, the Nasampolai industry, dated between 50 and 40 kya, is composed almost 
entirely of large backed pieces with a small proportion of burins, pièces ecaillées and scra
pers (Ambrose 2002). Meanwhile, the Sakutiek industry from the same site, dated to 
between 35 and 40 kya, is dominated by thumbnail endscrapers and pièces ecaillées, 
but has a low percentage of backed pieces and maintains a Levallois technology 
(Ambrose 1998: 383). For its part, the beginning of the LSA at Mumba V in Tanzania 
has been placed around 60 kya with a higher proportion of bipolar methods (Díez- 
Martín et al. 2009; Gliganic et al. 2012). To this varied scenario, we must add the survival 
of the MSA in Lake Nyanza until 36 kya (Blegen et al. 2017).

We can also observe this kind of mosaic formation at Nasera, which is at least partly 
inconsistent with linear models based on cumulative processes. Thus, the break between 
the MSA and the LSA a is verified to be in Levels 12 (MSA) and 11 (LSA). From Level 11 
onwards, dated to less than 50 kya (Martín-Perea et al. 2020), we find 30% laminar 
elements and a decline in discoid/Levallois technology. However, these elements 
fluctuate in Levels 8/9–11 during the Mumba industry and Levels 6/7 in the Nasera 
industry (Mehlman 1989; Solano-Megías et al. 2021). It is in Levels 5a–5c that the 
blanks most related to the MSA decrease in presence (Table 5).

On the other hand, bipolar methods, one of the markers of the LSA in the region 
(Díez-Martín et al. 2009; Shipton et al. 2018, 2021), are widespread in the early stages 
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of the LSA (Levels 11–8/9), but become less frequent as the LSA progresses. Meanwhile, 
single-platform and laminar methods, which are not significant during the MSA, account 
for one-third of lithic production during the LSA (Table 5). Discoid/Levallois methods 
continue to be present throughout the sequence of Levels 10–5, corresponding to the 
LSA, in percentages of less than 10%, except in Level 8/9, where the presence of these 
types of methods is similar to that in the MSA (Table 5; Mehlman 1989; Solano- 
Megías et al. 2021). This techno-typological variability shows that there is no linear 
implementation of the LSA and that this variability may be due to different factors 
such as the use of the site, the intensity or recurrence of use, different groups, technologi
cal traditions etc. We repeat that this variability is not unique to Nasera but can also be 
traced in other sequences such as Enkapune ya Muto, Panga ya Saidi or Kisese II 
(Ambrose 1998; Shipton et al. 2018; Tryon et al. 2018).

Another question that qualifies Mehlman’s (1989) conclusions is the time span of LSA 
formation in Nasera. While Mehlman placed Level 5 at the Last Glacial Maximum 
around 21 kya, current dating of the site compresses this LSA formation range to 
about three millennia, since Level 5, which is clearly LSA, is dated to 47.1 ± 4.5 kya 
and Level 11, the last of the MSA, is dated to 50 ± 3.9 kya (Martín-Perea et al. 2020). 
The dates from Nasera, although more recent, are consistent with the beginnings of 
the LSA at other regional sites, such as 67 kya at Panga ya Saidi or 60 kya at Mumba 
V, and more recently around 50–40 kya at Enkapune ya Muto or Kisese II (Ambrose 
1998; Gliganic et al. 2012; Shipton et al. 2018; Tryon et al. 2018).

Conclusions

The new excavations of Level 5 at Nasera confirm the vital role that the site plays in 
understanding the LSA in East Africa. Despite the limited excavation area, they have 
allowed us to discover three archaeological sub-levels with fauna and lithic industries 
dating back to around 47.1 kya. Analysis of the fauna allows us to conclude that the ident
ified mammal species (Alcelaphini, Antilopini, and E. quagga) support previous 
interpretations of predominantly dry and open grassland (Mehlman 1989; Tryon and 
Faith 2016) and provide the first taphonomic analysis of the site’s fauna. Thanks to 
this, we can observe anthropic activity on the bones, including defleshing, disarticulation 
and thermoalteration by the use of fire.

From a techno-typological point of view, Level 5 at Nasera corresponds to a clearly 
defined LSA assemblage characterised by laminar/single platform débitage and the pro
minent role of geometric blanks (crescents and trapezoids) among the retouched pieces. 
Finer-grained raw materials such as chert, obsidian and hyaline quartz are oriented 
towards this type of piece.

The beginning of the LSA at Nasera is located in Level 11, characterised by a high per
centage of bipolar débitage and a laminar industry, but with a discreet use of backed 
pieces (Mehlman 1989; Solano-Megías et al. 2021). It is fully formed three millennia 
later with the Lemuta industry of Level 5. A certain degree of variability can be observed 
throughout the site’s levels in the techno-typological compositions of the beginning of 
the LSA. This variability can also be observed at the regional level, both in the Tanzanian 
sequences of Mumba and Kisese II (Mehlman 1989; Díez-Martín et al. 2009), as well as in 
the most significant Kenyan sequences of the LSA, such as at Enkapune ya Muto and 
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Panga ya Saidi (Ambrose 1998; Shipton et al. 2018). We can therefore confirm that this 
was a mosaic, cumulative process with different chronologies both intra-site and from a 
regional point of view (McBrearty and Brooks 2000; Tryon 2019). It would thus be 
appropriate to speak of several transitions with specific cultural expressions, rather 
than of one single MSA/LSA transition alone (Leplongeon et al. 2019). Finally, we can 
confirm that the Level 5 assemblage, which Mehlman (1989) referred to as the Lemuta 
industry, is related both chronologically and techno-typologically to Naisiusiu in 
Olduvai, confirming the settlement of a former LSA in the area between 45 and 50 kya 
(Martín-Perea et al. 2025) based on the use of both a laminar technology and geometric 
microlithic pieces.

Acknowledgements

This paper is dedicated to the memory of Mike Mehlman, who laid the foundations for the modern 
interpretation of Nasera. Its title is a tribute to his paper entitled ‘Excavations at Nasera Rock, Tan
zania’, also published in Azania in 1977. The authors wish to thank COSTECH (Tanzania Com
mission for Science and Technology) for permission to carry out the work reported here and the 
Department of Antiquities of Tanzania for its support. We should also like to thank the Ngoron
goro Conservation Area Authority for allowing us to conduct our study, the Museum of Olduvai 
and the TOPPP team members for their help and support, especially Manuel Domínguez Rodrigo, 
Enrique Baquedano and Fernando Díez-Martín. We would like to thank the two reviewers and 
Peter Mitchell, co-editor of Azania. Thanks to their suggestions, this manuscript has been substan
tially improved.

This work was supported by the Spanish Ministry of Science and Innovation under Grant 
number PID2020-113547GB-I00/AEI/10.13039/501100011033; Fundación PALARQ and UNED.

Notes on contributors

José-Manuel Maíllo-Fernández (PhD 2003, UNED, Spain) is a Lecturer in the Department of 
Prehistory and Archaeology of the National University of Distance Education (UNED, Madrid). 
His main research interests lie in understanding the earliest modern human groups in East 
Africa and the Middle-Upper Palaeolithic transition in Europe.
Juan Marín (PhD 2020, MNHN, France) is a post-doctoral researcher at UNED. He is a specialist 
in zooarchaeology and taphonomy centred on the study of faunal assemblages of Middle Palaeo
lithic sites in the Iberian Peninsula, France and East Africa.
Irene Solano-Megías (PhD 2025, CENIEH and the University of Burgos, Spain) specialises in the 
study of stone tool technology. Her PhD research focuses on lithic technology on Middle Stone 
Age sites in eastern Africa.
David M. Martín-Perea (PhD 2021, UCM, Spain) is a post-doctoral researcher at the Institute of 
Vertebrate Palaeontology and Palaeoanthropology, Chinese Academy of Sciences. He specialises 
in taphonomy, sedimentology and site formation processes. His work reconstructs past environ
ments and site formation histories using a variety of geological and palaeontological proxies.
Natalia Abellán-Beltrán (PhD candidate, UNED, Spain) is a specialist in zooarchaeology and 
taphonomy. Her research focuses on the Palaeolithic in Europe and the African Stone Age.
Agness Gidna (PhD 2016, University of Alcalá, Spain) is Principal Cultural Heritage Officer in the 
Ngorongoro Conservation Area Authority, Arusha, Tanzania) She is a specialist in zooarchaeol
ogy, taphonomy and early human behaviour.
Audax Z. P. Mabulla (PhD 1996, University of Florida, USA) is Professor in the Department of 
Archaeology and Heritage Studies of the University of Dar es Salaam and was Director General of 

AZANIA: ARCHAEOLOGICAL RESEARCH IN AFRICA 23



the National Museums of Tanzania from 2013 to 2019. His main research interests are Palaeolithic 
archaeology, human evolution, rock art, hunter-forager ecology and the management of cultural 
heritage. He currently acts as co-director of a number of projects, including: Moving Frontiers: 
Origin and Spread of Pastoralism in East Africa; The Olduvai Paleoanthropology and Paleoecology 
Project (TOPPP); Ndutupai: The MSA in northern Tanzania and the Hadza Hunter-gatherer 
Ecology and Energetics Project.

ORCID

José-Manuel Maíllo-Fernández http://orcid.org/0000-0002-7555-4943
Juan Marín http://orcid.org/0000-0002-5698-602X
Irene Solano-Megías http://orcid.org/0000-0002-1681-264X
David M. Martín-Perea http://orcid.org/0000-0002-3238-0904
Natalia Abellán-Beltrán http://orcid.org/0000-0001-8676-0278
Agness Gidna http://orcid.org/0009-0007-4826-4143
Audax Z. P. Mabulla http://orcid.org/0000-0001-9591-5497

References

Ambrose, S.H. 1998. “Chronology of the Later Stone Age and food production in East Africa.” 
Journal of Archaeological Science 25: 377–392.

Ambrose, S.H. 2002. “Small things remembered: origins of early microlithic industries in Sub- 
Saharan Africa.” Archaeological Papers of the American Anthropological Association 12: 9–29.

Assefa, Z. 2006. “Faunal remains from Porc-Epic: paleoecological and zooarchaeological investi
gations from a Middle Stone Age site in southeastern Ethiopia.” Journal of Human Evolution 
51: 50–75.

Barham, L.S. and Mitchell, P.J. 2008. The First Africans. African Archaeology from the Earliest 
Toolmakers to Most Recent Foragers. Cambridge: Cambridge University Press.

Behrensmeyer, A.K. 1978. “Taphonomic and ecologic information from bone weathering.” 
Paleobiology 4: 150–162.

Beverly, E.J., Peppe, D.J., Driese, S.G., Blegen, N., Faith, J.T., Truon, C.A. and Stinchcomb, G.E. 
2017. “Reconstruction of late Pleistocene paleoenvironments using bulk geochemistry of paleo
sols from the Lake Victoria Region”. Frontiers in Earth Science 5: 93.

Binford, L.R. 1981. Bones: Ancient Men and Modern Myths. New York: Academic Press.
Binford, L.R. 1984. Faunal Remains from Klasies River Mouth. New York: Academic Press.
Blegen, N., Faith, J.T., Mant-Melville, A., Peppe, D.J. and Tryon, C.A. 2017. “The Middle Stone 

Age after 50,000 years ago: new evidence from the late Pleistocene sediments of the eastern 
Lake Victoria Basin, western Kenya”. PaleoAnthropology 2017: 139−169.

Blome, M.W., Cohen, A.S., Tryon, C.A., Brooks, A. and Russell, J. 2012. “The environmental 
context for the origins of modern human diversity: a synthesis of regional variability in 
African climate 150,000−30,000 years ago.” Journal of Human Evolution 62: 563−592.

Blumenschine, R.J. 1995. “Percussion marks, tooth marks, and experimental determinations of the 
timing of hominid and carnivore access to long bones at FLK Zinjanthropus, Olduvai Gorge, 
Tanzania.” Journal of Human Evolution 29: 21−51.

Blumenschine, R.J. and Selvaggio, M.M. 1988. “Percussion marks on bone surfaces as a new diag
nostic of hominid behaviour.” Nature 333: 763−765.

Boëda, E. 1993. “Le débitage discoide et le débitage Levallois récurrent centripéte.” Bulletin de la 
Société Préhistorique Francaise 90: 392–404.

Boëda, E. 1994. Le Concept Levallois: Variabilité des Méthodes. Paris: Monographie du C.R.A.
Bunn, H.T. 1982. “Meat-eating and human evolution: studies on the diet and subsistence patterns 

of Plio-Pleistocene hominids in East Africa.” PhD diss., University of California, Berkeley.
Bustos-Pérez, G., Díaz, S. and Baena, J. 2019. “An experimental approach to degrees of rounding 

among lithic artifacts.” Journal of Archaeological Method and Theory 26: 1243–1275.

24 J. M. MAÍLLO-FERNÁNDEZ ET AL.

http://orcid.org/0000-0002-7555-4943
http://orcid.org/0000-0002-5698-602X
http://orcid.org/0000-0002-1681-264X
http://orcid.org/0000-0002-3238-0904
http://orcid.org/0000-0001-8676-0278
http://orcid.org/0009-0007-4826-4143
http://orcid.org/0000-0001-9591-5497


Clark, J.D. and Kleindienst, M.R. 2001. “The Stone Age cultural sequence: terminology, typology 
and raw material.” In Kalambo Falls Prehistoric site, Volume III, edited by J.D. Clark, 34−65. 
Cambridge: Cambridge University Press.

Courtin, J. and Villa, P. 1982. “Une expérience de piétinement.” Bulletin de la Société Préhistorique 
Française 79: 117–123.

de la Peña, P. 2015b. “A qualitative guide to recognize bipolar knapping for flint and quartz.” Lithic 
Technology 40(4): 1–16.

de la Peña, P. 2015b. “The interpretation of bipolar knapping in African Stone Age studies.” 
Current Anthropology 56: 911−923.

Díez-Martín, F., Domínguez-Rodrigo, M., Sánchez, P., Mabulla, A.Z.P., Tarriño, A., Barba, R., 
Prendergast, M. and de Luque, L. 2009. “The Middle to Later Stone Age technological transition 
in East Africa. New data from Mumba rockshelter Bed V (Tanzania) and their implications for 
the origin of modern human behavior.” Journal of African Archaeology 7: 147– 173.

Domínguez-Rodrigo, M., Mabulla, A., Bunn, H.T., Barba, R., Diez-Martín, F., Egeland, C.P., 
Espílez, E., Egeland, A., Yravedra, J. and Sánchez, P. 2009. “Unraveling hominin behavior at 
another anthropogenic site from Olduvai Gorge (Tanzania): new archaeological and tapho
nomic research at BK, Upper Bed II.” Journal of Human Evolution 57: 260–283.

Gliganic, L.A., Jacobs, Z., Roberts, R.G., Domínguez-Rodrigo, M. and Mabulla, A.Z.P. 2012. “New 
ages for Middle and Later Stone Age deposits at Mumba rockshelter, Tanzania: optically 
stimulated luminescence dating of quartz and feldspar grains.” Journal of Human Evolution 
62: 533–547.

Grayson, D.K. 1984. Quantitative Zooarchaeology. Orlando: Academic Press.
Inizan, M.-L., Reduron, M., Roche, H. and Tixier, J. 1995. Technologie de la Pierre Taillée. Paris: 

C.R.E.P.
Inskeep, R.R. 1962. “The age of the Kondoa rock paintings in the light of recent excavations at 

Kisese II rock shelter.” Annales de Musée Royal de l’Afrique Centrale 40: 249−256.
Kuhn, S.L. 2020. “Moving on from here: suggestions for the future of “mobility thinking” in studies 

of Paleolithic technologies.” Journal of Paleolithic. Archaeology 3: 664–668.
Kusimba, S.B. 2001. “The Early Later Stone Age in East Africa: excavations and lithic assemblages 

from Lukenya Hill.” African Archaeological Review 18: 77−123.
Lam, Y.M., Chen, X. and Pearson, O.M. 1999. “Intertaxonomic variability in patterns of bone 

density and the differential representation of bovid, cervid, and equid elements in the archae
ological record.” American Antiquity 64: 343–362.

Leakey, L.S.B. 1936. Stone Age Africa: An Outline of Prehistory in Africa. Oxford: Oxford 
University Press.

Leakey, M., Hay. R.L., Thurber, D.L. Protsch. R. and Berger, R. 1972. “Stratigraphy, archaeology, and 
age of the Ndutu and Naisiusiu Beds, Olduvai Gorge, Tanzania.” World Archaeology 3: 328–341.

Lemmonier, P. 1983. “L’étude des systemes techniques, une urgence en technologie culturelle.” 
Techniques et Culture 1: 11–26.

Leplongeon, A. Douze, K., Habte, B., Khalidi, L., Ménard, C., Pleurdeau, D. and Bon, F. 2023. “A 
comparative look at technical traditions in the Horn of Africa and the Nile Valley at the end of 
the Pleistocene.” In From the Big Dry to the Holocene in Eastern Africa and beyond, edited by J. 
Lesur, J. Cauliez, L. Khalidi, L. Bruxelles, I. Crevecoeur, D. Pleurdeau, C. Tribolo and F. Bon, 
39–74. Paris: Société Préhistorique Française.

Leplongeon, A., Ménard, C., Bonhomme, V. and Bortolini, E. 2020. “Backed pieces and their varia
bility in the Later Stone Age of the Horn of Africa.” African Archaeological Review 37: 437–468.

Lyman, R.L. 1994. Vertebrate Taphonomy. Cambridge: Cambridge University Press.
Mackay, A., Steward, B.A. and Chase, B.M. 2014. “Coalescence and fragmentation in the late 

Pleistocene archaeology of southernmost Africa.” Journal of Human Evolution 72: 26–51.
Maíllo-Fernández, J.M. 2023. “Los métodos laminares del Paleolítico superior.” In Manual para el 

Estudio de las Industrias Líticas del Paleolítico, edited by J.M. Maíllo-Fernández, 187–215. 
Madrid: Comunidad de Madrid.

AZANIA: ARCHAEOLOGICAL RESEARCH IN AFRICA 25



Martín-Perea, D., Maíllo-Fernández, J.M., Medialdea, A., Marín, J., Solano-Megías, I., Gidna, A. 
and Mabulla, A.Z.P. 2020. “Revisiting an old profile: an updated geoarchaeological study at 
Nasera Rockshelter (Tanzania).” Journal of Quaternary Science 35: 951–960.

Martín-Perea, D., Medialdea, A., Marín, J., Abellán, N., Solano-Megías, I., Arteaga, C., Rodríguez- 
Hidalgo, A., Uribelarrea, D., Arroyo, X., Gidna, A., Mabulla, A.Z.P. and Maíllo-Fernández, J.M. 
2025. “Geology and chronology of the Ndutu and Naisiusiu type sites: implications for Middle 
and Later Stone Age occupations at Olduvai Gorge (Tanzania).” Quaternary Science Reviews, 
368: 109578.

McBrearty, S. 2007. “Down with the revolution.” In Rethinking the Human Revolution, edited by 
P.A Mellars, K. Boyle, O. Bar-Yosef and C.B. Stringer, 133–151. Cambridge. McDonald Institute 
for Archaeological Research.

McBrearty, S., Bishop, L., Plummer, T., Dewar, R. and Conard, N. 1998. “Tools underfoot: human 
trampling as an agent of lithic artifacts edge damage.” American Antiquity 63: 108–129.

McBrearty S and Brooks A.S. 2000. “The revolution that wasn’t: a new interpretation of the origin 
of modern human behavior.” Journal of Human Evolution 39: 453–563.

Mehlman, M.J. 1977. “Excavations at Nasera Rock, Tanzania.” Azania 12: 111–118.
Mehlman, M.J. 1989. “Late Quaternary archaeological sequences in northern Tanzania.” PhD diss., 

University of Illinois.
Merrick, H.V. 1975. “Change in later Pleistocene lithic industries in eastern Africa.” PhD diss., 

University of California, Berkeley.
Perlès, C. 1991. “Économie des matières premières et économie de débitage: deux conceptions 

opposées?” In 25 Ans d´Études Technologiques en Préhistoire: Bilan et Perspectives, 35–45. 
Antibes: Juan-les-Pins.

Pickering, T.R. and Egeland, C.P. 2006. “Experimental patterns of hammerstone percussion 
damage on bones: implications for inferences of carcass processing by humans.” Journal of 
Archaeological Science 33: 459–469.

Powell, A., Shennan, S. and Thomas, M.G. 2009. “Late Pleistocene demography and the appear
ance of modern human behavior.” Science 324: 1298–1301.

Ranhorn, K. and Tryon, C.A. 2018. “New radiocarbon dates from Nasera rockshelter (Tanzania): 
implications for studying spatial patterns in late Pleistocene technology.” Journal of African 
Archaeology 16: 211–222.

Scerri, E. and Will, M. 2023. “The revolution that still isn’t: the origins of behavioural complexity 
in Homo sapiens.” Journal of Human Evolution 179: 103358

Shackley, M.L. 1978. “The behaviour of artefacts as sedimentary particles.” Archaeometry 20: 
55–61.

Shea, J.J. 2020. Prehistoric Stone Tools of Eastern Africa. A Guide. Cambridge: Cambridge 
University Press.

Shipton, C., Blinkhorn, J., Archer, W., Kourampas, N., Roberts, P., Prendergast, M.E., Curtis, R., 
Herries, A.I., Ndiema, E., Boivin, N.L. and Petraglia, M.D. 2021. “The Middle to Later Stone Age 
transition at Panga ya Saidi, in the tropical coastal forest of eastern Africa.” Journal of Human 
Evolution 153: 102954.

Shipton, C., Roberts, P., Archer, W., Armitage, S.J., Bita, C., Blinkhorn, J., Courtney- Mustaphi, C., 
Crowther, A., Curtis, R., d’Errico, F., Douka, K., Faulkner, P., Groucutt, H.S., Helm, R., Herries, 
A.I., Jembe, S., Kourampas, N., Lee-Thorp, J., Marchant, R., Mercader, J., Pitarch Marti, A., 
Prendergast, M.E., Rowson, B., Tengeza, A., Tibesasa, R., White, T.S., Petraglia, M.D. and 
Boivin, N.L. 2018. “78,000-year-old record of Middle and Later Stone Age innovation in an 
East African tropical forest.” Nature Communications 9: 1832.

Solano-Megías, I., Maíllo-Fernández, J.M., Marín, J., Martín-Perea, D.M. and Mabulla, A.Z.P. 
2021. “Lithic technology in the earliest Later Stone Age at Nasera Rockshelter (Tanzania).” 
Lithic Technology 46(1): 60–79.

Stapert, D. 1976. “Some natural surface modifications on flint in the Netherlands.” Palaeohistoria 
18: 7–41.

26 J. M. MAÍLLO-FERNÁNDEZ ET AL.



Téllez, E., Saladié, P., Pineda, A., Marín, J., Vallverdú, J., Chacón, M.G. and Carbonell, E. 2022. 
“Incidental burning on bones by Neanderthals: the role of fire in the Qa level of Abric 
Romaní rock-shelter (Spain).” Archaeological and Anthropological Sciences 14: 119.

Terradas, X. 2003. “Discoid flaking method: conception and technological variability.” In Discoid 
Lithic Technology. Advances and Implications, edited by M. Peresani, 19–20. Oxford: 
Archaeopress.

Tringham, R., Cooper, G., Odell, G., Voytex, B. and Whitman, A. 1974. “Experimentation in the 
formation of edge damage: a new approach to lithic analysis.” Journal of Field Archaeology 1: 
171–196.

Tryon, C.A. 2019. “The Middle/Later Stone Age transition and cultural dynamics of late 
Pleistocene East Africa.” Evolutionary Anthropology 28(2): 67–282.

Tryon, C.A., Crevecoeur, I., Tyler, J., Faith, J.T., Ekshtain, R., Nivens, J., Patterson, D., Mbua, E.N. 
and Spoor, F. 2015. “Late Pleistocene age and archaeological context for the hominin calvaria 
from GvJm-22 (Lukenya Hill, Kenya).” Proceedings of the National Academy of Sciences of 
the United States of America 112: 2682–2687.

Tryon, C.A. and Faith, J.T. 2016. “A demographic perspective on the Middle to Later Stone Age 
transition from Nasera rockshelter, Tanzania.” Philosophical Transactions of the Royal Society 
B: Biological Sciences 371: 20150238.

Tryon C.A., Lewis, J.E; Ranhorn, K.L., Kwekason, A., Alex, B., Laird, M. F., Marean, C.W., 
Niespolo, E., Nivens, J. and Mabulla, A.Z.P. 2018. “Middle and Later Stone Age chronology 
of Kisese II rockshelter (UNESCO World Heritage Kondoa Rock-Art Sites), Tanzania”. PLoS 
ONE 13(2): e0192029.

Villa, P. and Mahieu, E. 1991. “Breakage patterns of human long bones.” Journal of Human 
Evolution 21: 27–48.

Villa, P., Soriano, S., Tsanova, T., Degano, I., Higham, T.F.G., d’Errico, F., Brackwell, L., Lucejko, 
J.J., Colombini, M.P. and Beaumont, P.B. 2012. “Border Cave and the beginning of the Later 
Stone Age in South Africa.” Proceedings of the National Academy of Sciences of the United 
States of America 109: 13208–13213.

AZANIA: ARCHAEOLOGICAL RESEARCH IN AFRICA 27


	Abstract
	Introduction
	Nasera Rockshelter
	Level 5
	Materials and methods
	Materials
	Methods
	Faunal analysis
	Lithic analysis


	Results
	Fauna
	Lithic assemblages
	Level 5c
	Level 5b
	Level 5a

	Technological analysis of the lithic assemblages
	Retouched lithic assemblage

	Discussion
	Conclusions
	Acknowledgements
	Notes on contributors
	ORCID
	References

