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In Africa, the scarcity of hominin remains found in direct association with stone tools has
hindered attempts to link Homo habilis and Homo erectus with particular lithic industries.
The infant mandible discovered in level E at Garba IV (Melka Kunture) on the highlands of
Ethiopia is critical to this issue due to its direct association with an Oldowan lithic industry.
Here, we use synchrotron imaging to examine the internal morphology of the unerupted
permanent dentition and confirm its identification as Homo erectus. Additionally, we utilize
new palaeomagnetic ages to show that (i) the mandible in level Eis ca. 2 million- years-old,
and represents one of the earliest Homo erectus fossils, and (ii) that overlying level D, ca.
1.95 million-years-old, contains the earliest known Acheulean assemblage.

The Melka Kunture complex consists of a cluster of prehistoric sites that extends over tens of kmz2 in
the Upper Awash, on the Ethiopian plateau at 22000 m above sea level (asl) (Fig. 1A). At this high
altitude, the Pleistocene climate would have been cooler and wetter than at the lower elevations of the
Rift Valley where most fossil evidence for early species of Homo derives. The paleovegetation
belonged to the Afromontane complex, ranging from forest to grassland and bushland (1), and the
plant species were distinct from those of the African savanna, which developed at lower elevations in
drier and warmer environments. The degree of topographic relief of the region meant that the
highlands were relatively isolated, leading to the appearance of endemic mammal sub-species (2). In
1981, an infant mandible was discovered in level E of the Garba IV site, though which species of
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hominin it represents has been a subject of debate (3). In this study we review the geochronological
context of the Garba deposits, characterize the Oldowan and Acheulean lithic assemblages, present
the palaeoecological context of the site based on analysis of the faunal assemblage and palynology,
and re-assess the taxonomic affinity of the mandible. Our aim is to determine when, how, and which
hominin species was first able to adjust to the high-altitude environment of the highlands of Melka
Kunture during the Early Pleistocene and the associated transition from the Oldowan to the Acheulean
techno- complex. Broadening our knowledge of the environment at the time and not limiting it to the
savanna and to lower altitudes is relevant to understand how Homo erectus was able to expand
outside Africa. to expand outside Africa.
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Fig. 1. Location, magnetostratigraphy, and chronostratigraphy of Garba 1V.
(A) Location map of the Garba IV site (Melka Kunture, Upper Awash, Ethiopia). (B) The
stratigraphy of the Garba gully, with both Garba IV and Garba XIII, a middle Acheulean site
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(42). Geomagnetic polarity timescale is from (43), “°Ar/**Ar dates are from (5), and K/Ar
dates are from (44). (C and D) The stratigraphy of Garba IV and the paleomagnetic sequence
of samples with normal (small black squares) and reverse polarity (small white squares) (6)
(fig. S3).

Stratigraphy and chronology

The sedimentary sequence of the multi-layered Garba IV site records hominin activity on lag deposits
close to shallow ponds and pools that are situated within a floodplain affected by the migrating paleo-
Awash channel and associated flood events, and also influenced by the deposition of volcanic ashes.
The site is at the mouth of a small gully, the Garba gully, incised by a seasonal tributary of the Awash
River (fig. S1). We refer here to three main archaeological levels at the base of the stratigraphic
sequence of the gully (Fig. 1B and figs. S1 to S3): levels F and E with faunal and hominin remains, and
an Oldowan lithic industry; and level D with faunal remains and an Early Acheulean industry. 40Ar/39Ar
and preliminary magnetostratigraphic analyses had previously dated these levels to shortly before and
shortly after 1.7 + 0.2 million-years ago (Ma) (4, 5), but the age was not well constrained. A new
magnetostratigraphic study has recently established the age of the levels (6). In this sequence both the
Olduvai/Matuyama boundary (1.925 million years), and the Matuyama/Reunion boundary (2.116 million
years) are identified, which provide a maximum and a minimum age for the three archaeological layers.
The Olduvai/Matuyama boundary was observed above level D. Using an estimated depositional rate
and a model of sediment accumulation, the specific ages have been calculated as: level F = 2.02 (—
0.095; +0.096) Ma; level E = 2.00 (—0.0075; +0.1) Ma; level D = 1.95 (-0.025; +0.1) Ma (6) (Fig. 1, C
and D). These much older dates for levels D-F have significant implications for the interpretation of the
archaeology and the hominin fossil found at the site.

Archaeology

Level E at Garba IV (now dated to ca. 2.00 Ma) was first tested in 1981 and 34 m2 were eventually
exposed (fig. S4 and figs. S8 to S10), with an additional exposure of 12 m2 of underlying level F
(now dated to ca. 2.02 Ma) (fig. S4 and figs. S8 to S10). Both yielded abundant Oldowan tools
(7) and the associated mandible represents one of the only hominin remains directly associated
with artefacts in the Early Pleistocene (table S1). It was excavated in level E, a sealed level within
a well- established stratigraphic sequence (Fig. 1, C and D; fig. S2; and figs. S9 to S11). The
artefacts were mostly produced on obsidian cobbles and pebbles preferentially selected from the
rocks available in the local alluvial deposits (Fig. 2A and figs. S12 to S13). Many of these are
small flakes, mostly 20-50 mm in length, with ca.30% retouched and transformed into small
pointed tools (Fig. 2A, 3 to 5, and fig. S13).

In overlying level D, excavated since 1973 to some 75 m2 and redated to ca. 1.95 Ma, the ca.
7000 lithic tools (table S1) differ from those of the underlying Oldowan assemblage due to the
production of large flakes (i.e., >100 mm in maximal length or width). There are true handaxes,
cleavers and other types of Large Cutting Tools (LCTs), such as massive scrapers or knives
shaped on large flakes (Fig. 2B, 6 to 12, and figs. S15 to S19). The large flakes and LCTs
constitute ca. 1% of the analyzed assemblage (large flakes = 41 and LCTs = 23) but are relevant
to understanding the technological shift from the underlying Oldowan assemblage (8). The
features of the assemblage, including the production of large flakes and LCTs, identify it as Early
Acheulean. Thus, Garba IV documents a rapid change between Oldowan and Acheulean lithic
production over a period of 50,000-100,000 years in this unique high-altitude paleoenvironment.
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Fig. 2. Garba IV artifacts.
(A) Levels E and F (2.00 Ma to 2.06 Ma), Oldowan. Images show obsidian cores (1 and 2)
and obsidian pointed tools (3 to 5). (B) Level D (1.95 Ma), Early Acheulean. Images show
large retouched flakes shaped on basalt or obsidian (6 to 8) and handaxes shaped on lava,
basalt, or obsidian flakes (9 to 12).

Paleoecology

The vegetation of the Garba IV site belonged to the Dry evergreen Afromontane forest and
grassland complex, which currently develops on the mountains of East Africa above 1800 m asl
(9, 10). Around 1.8 Ma or possibly earlier, the palynology indicates bushy woodlands alternating
with patches of grassland in the area of Melka Kunture (1). A more open vegetation and a
mountain grassland followed, which further expanded during the deposition of level D at Garba
IV. This Afromontane vegetation develops under a mountain climate with large diurnal
temperature ranges, resulting in plant species that are distinct from those of the lowland savanna
or woodland.

The mammalian faunal remains of levels E and F are highly fragmented, and species-level
identifications are rare. The fossil sample from level D is larger (table S3), but the three
assemblages cannot be ecologically distinguished. A rare occurrence in level E is the extinct civet
Pseudocivetta ingens, also known from several eastern African sites be- tween c. 2.4 and 1.5
Ma. Theropithecus, a genus quite rare at Melka Kunture, is represented by a single specimen
from level D . In this layer, the ungulate fauna is dominated by large hippos and grazing bovids,
of which almost 90% are alcelaphins and antilopins, unambiguously pointing to an open
environment and consistent with the relatively high frequency of equids (2). Also consistent with
an open environment are measurements of 13C/12C isotopic ratios of dental enamel carbonates
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carried on hippopotamus (n=11), bovid (n=1) and equid (n=1) teeth from layer D. The results
show that hippos, bovids and equids consumed C1 plants, suggesting C4 high-elevation
grasslands (11) (fig. S20).

The bovid material from levels E-F cannot be identified beyond generic rank, while level D
alcelaphins (Connoohaetes and Damaliscus) are close to those known from contemporaneous
East African lower elevation sites, up to 1500 m asl, but are distinct at least at sub-specific level.
Thus, the fauna record testifies to some endemicity (2, 12) of the Ethiopian highlands, a factor to
be considered when dealing with hominin evolution and subsistence in this paleoenvironment.

Taxonomy of the Garba IVE mandible

Previous analyses of the external and internal morphology of the MK 81 GAR IVE 0043 (abridged
name Garba IVE) mandible (Fig. 3) have identified affinities with various early Homo species
such as H. habilis, H. rudolfensis, H. ergaster and H. erectus (13). Although GAR IVE had been
published as affected by a rare genetic disorder affecting its enamel (amelogenesis imperfecta)
(14), this was recently refuted using synchrotron imaging, and features previously interpreted as
pathological were rather shown to result from taphonomic processes (15). Based on medical CT
scans, Zanolli et al. (3) expanded on previous assessments to examine the sequence of dental
development, tooth crown tissue proportions, tooth size in the unerupted permanent dentition,
and corpus cortical bone thickness. Their conclusion was that the Garba IVE specimen shared
affinities with H. habilis/rudolfensis and H. erectus sensu lato. We used synchrotron computed
tomography to produce high-resolution images of the enamel and dentine surfaces of the
unerupted permanent dentition (15) as these have been shown to maximize the taxonomic in-
formation in hominin teeth (16-18). We conducted a 3D landmark-based geometric morphometric
analyses of the enamel- dentine junction of the third and fourth premolar and first molar. We were
also able to compare the unerupted permanent dentition of Garba IVE against an expanded
comparative sample that crucially includes specimens of H. habilis from both Tanzania and
Kenya.
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Fig. 3. The GAR IVE mandible.

Views showing the preserved deciduous molars (dm1 and dm2) and the germs of the
permanent teeth (12, lateral incisor; C, canine; P3 and P4, third and fourth premolar; M1, first
molar). The image was modified from (15).

The enamel-dentine junction shape of the permanent third premolar exhibits morphological
affinities with H. erectus based on similarities in crown height and the position and relative height
of the metaconid (Fig. 4A). The enamel-den- tine junction shape of the permanent first molar is
intermediate between Australopithecus and later Homo, and plots closest to KNM-ER 992. This
reflects a number of features including a relatively reduced hypoconulid, which separates H.
erectus from H. habilis (Fig. 4B). The enamel-dentine junction ridge of the permanent fourth
premolar is less diagnostic [since the tooth is not crown complete (15), the cervix could not be
used] and the GAR IVE specimen shows similarities with both H. habilis and H. erectus (fig. S21).
Both premolars show strong similarities to KNM-WT 15000 at the outer enamel surface (fig. S22).
The permanent canine is not crown complete [supplementary figure S1 in (15)], but the preserved
enamel morphology is similar to H. erectus specimens such as KNM-ER 820 (fig. S22). Relative
tooth crown size of the premolars (i.e., having premolars that are similar in crown size) and first
molar also resembles H. erectus (Fig. 4C). It is currently difficult to make comparisons with
material definitively attributed to H. rudolfensis (e.g., KNM-ER 1482, 1801 and KNM-ER 60000)
due to the limited number of specimens and the preservation/degree of attrition of many of the
mandibular teeth, but we consider what is measurable of the dentition of both to be more similar
to H. habilis than to H. erectus. Overall, this expanded analysis of the external and internal
morphology of the Garba IVE specimen is consistent with an attribution to H. erectus rather than
H. habilis.
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Fig. 4. Analysis of the internal tooth shape of the permanent postcanine dentition.

(A) Plot of first and second principal components (PC 1 and PC 2) of mandibular third
premolar enamel-dentine junction shape. (B) First and second principal components of
mandibular first molar enamel-dentine junction shape. The variation explained by each
principal component is shown in parentheses. In both principal components analysis (PCA)
plots, GAR IVE is most closely associated with H. erectus. (C) Tooth-size variation (centroid
size of enamel-dentine junction ridge landmarks) between the third premolar, fourth premolar,
and first molar in GAR IVE and the comparative sample. (D) Surface models of the third
premolar, fourth premolar, and first molar in (left) lingual and (right) occlusal view (enamel
surface in light gray and enamel-dentine junction surface in dark gray).

Discussion

At ca. 2 Ma, the GAR IVE mandible is one of the earliest H. erectus fossils so far discovered, and
the only specimen whose taxonomic identification is based on teeth, which are known to have a
strong taxonomic signal (15-18). Furthermore, it is the first to be directly associated in a sealed
deposit with Oldowan stone tools in Africa. The same industry is also found in underlying level
Garba IV F, pointing to a fully-in- grained behavior that we attribute to H. erectus activity. The
many small, pointed tools and the systematic use of obsidian make it conspicuously different from
the 2.4-1.6 Ma Oldowan found elsewhere, and notably at sites where remains of Homo habilis
were also discovered (table S2). Six knapped stones classified as Oldowan have been reported
at Drimolen (19) and while a ca. 2.04 Ma neurocranium (20) has been classified as H. aff. erectus
based on affinities with the Mojokerto cranium (and we note that there is no similarly aged
Paranthropus cranium to which it can be compared), the site is dominated by Paranthropus
robustus remains and thus the hominin that produced the material cannot be determined with
certainty (19, 21). The innominate hip bone KNM-ER 3228 from Koobi Fora is not directly
associated with stone tools (22), while at Olduvai PTK, the OH 86 proximal phalanx attributed to
Homo cf. H. erectus sensu lato is associated with Oldowan stone tools (23), but is dated to 1.84
Ma. Hominin taxa such as H. habilis, Paranthropus, and Australopithecus lived at the low to
middle elevation of eastern and southern Africa, i.e., up to 1500 m asl, and likely coexisted with
H. erectus, such as at Drimolen, Olduvai, and Koobi Fora (24). Based on the current study,
however, only H. erectus is known to have inhabited the Ethiopian highland, at or above 2000 m
asl.
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Around 2 Ma (i.e., before the Olduvai/Matuyama boundary at 1.925 Ma), there is a shift toward
the production of Acheulean tools, such as handaxes and cleavers produced on large flakes.
Previously, only statistical models had suggested such an early date (25), while published
databased on field- work tentatively pointed to the initial development of this technology at ca.1.8
Ma (26-29). The Garba IV D data suggest that the Acheulean actually emerged 200,000 years
earlier and that there is a substantial chronological gap between the emergence of the Early
Acheulean at Garba IV and in the Rift. Compared to small flake production in the Oldowan, this
major step in technological and cultural development implies both the accurate search and
management of larger blanks of stone, and the strength to produce significantly larger flakes.
Some large flakes were then partially retouched, and others were shaped into more complex
tools. Outside Melka Kunture, fully knapped handaxes, with a true bilaterally and bifacial balanced
shape, are documented 1.7 Ma at FLK West (27). At Melka Kunture, the Early Acheulean was
also discovered at Gombore IB, later in age at ca.1.66 Ma (6, 30), where a very robust Homo
humerus was found in association (30, 31). As at Garba IV D, there were fully-shaped handaxes,
which implies that in the earliest phases of the Acheulean the mental templates and skills of
bifacial shaping were already developed.

The aridification of Africa, which started after 2.8 Ma (32, 33), could have driven hominin groups
beyond previously occupied environments. A highland environment, such as that at Garba IV, at
an altitude of 2000 m asl and more, exposes individuals to less oxygen, higher exposure to UV
rays, more rain and cooler temperatures. Will et al. (34) have recently examined the Homo fossil
record up to 1 Ma, and show that Bergmann’s rule applies, which predicts a larger body size in
colder environments. The larger-bodied and larger brained H. erectus was possibly better
adapted to the highlands than smaller-bodied hominins such as Australopithecus and H. habilis.
Additionally, the vegetation was different from that of the savanna, while some animal species
testify of a degree of endemism. The hominins would have needed to acquire knowledge of these
novel resources. Information on plant use is not preserved, but the nearby forests would have
offered resources such as fruit, nuts, tubers, and roots. Butchery marks have been detected on
hippopotamus and bovid bones from Garba IV D (35). The fossil and archaeological evidence
from Garba IV indicates that H. erectus could cope with demanding local conditions; eventually
changing their way of producing stone tools, and configuring the pieces that define the
emergence of the Acheulean technocomplex, as also recorded at Gombore IB. The ca. 2 Ma core
and flake assemblages made by Homo erectus at Melka Kunture allow us to put into a new
perspective the North African and Asiatic assemblages which, later on, still include only small
flakes, without any handaxes or other large tools (36-39). They could be the outcome of an earlier
expansion or record an expansion from areas where H. erectus and the Acheulean appeared
later than in the Ethiopian highlands. In Sub-Saharan Africa, the early Acheulean of Garba VD
means that Oldowan and Acheulean industries co-existed over at least 300,000 years, which
revives the de- bates about who were the makers of core and flake assemblages at lower
elevations. At Olduvai (Bed Il) and in the Middle Awash the coexistence of different hominins
producing different lithic industries has been suggested (27, 40, 41). The hominin fossil record is
dominated by the discoveries made at low to middle elevations in the Rift Valley and in the cave
deposits of South Africa. The fossil and archaeological remains from Melka Kunture demonstrate
that the highlands of East Africa, with a different paleoenvironment, is pivotal to understanding
H. erectus behavior. Around 2 Ma, there is evidence at Garba IV of H. erectus retaining behavioral
characteristics close to those of H. habilis. It was still producing core and flake assemblages but
with different features than typical Oldowan technocomplexes. Then around 1.95 Ma, the Early
Acheulean emerged with archetypal bifacial tools. Between 2 and 1.9 Ma, the Melka Kunture site
provides the earliest evidence of H. erectus, who quickly adjusted to a high-altitude environment
first producing Oldowan technology and then developing Acheulean technology.

REFERENCES AND NOTES

1

R. Bonnefille, R. T. Melis, M. Mussi, “Variability in the Mountain Environment at Melka Kunture Archaeological

Site, Ethiopia, During the Early Pleistocene (~1.7 Ma) and the Mid-Pleistocene Transition (0.9-0.6 Ma)” in The
Emergence of the Acheulean in East Africa and Beyond. Contributions in honor of Jean Chavaillon., R. Gallotti,
M. Mussi, Eds. (Springer, 2018), pp. 93-114.

Google Scholar
2

Page 8 of 19


https://scholar.google.com/scholar?q=R.+Bonnefille%2C+R.+T.+Melis%2C+M.+Mussi%2C+%E2%80%9CVariability+in+the+Mountain+Environment+at+Melka+Kunture+Archaeological+Site%2C+Ethiopia%2C+During+the+Early+Pleistocene+%28~1.7+Ma%29+and+the+Mid-Pleistocene+Transition+%280.9%E2%80%930.6+Ma%29%E2%80%9D+in+The+Emergence+of+the+Acheulean+in+East+Africa+and+Beyond.+Contributions+in+honor+of+Jean+Chavaillon.%2C+R.+Gallotti%2C+M.+Mussi%2C+Eds.+%28Springer%2C+2018%29%2C+pp.+93%E2%80%93114.

D. Geraads, V. Eisenmann, G. Petter, “The large mammal fauna of the Oldowan sites of Melka Kunture” in
Studies on the Early Paleolithic Site of Melka Kunture, Ethiopia, J. Chavaillon, M. Piperno, Eds. (Istituto Italiano di
Preistoria e Protostoria, Roma, 2004), pp. 169-192.

Google Scholar

3

C. Zanolli, M. C. Dean, Y. Assefa, P. Bayle, J. Braga, S. Condemi, M. Endalamaw, B. Engda Redae, R.
Macchiarelli, Structural organization and tooth development in a Homo aff. erectus juvenile mandible from the
Early Pleistocene site of Garba IV at Melka Kunture, Ethiopian highlands. Am. J. Phys. Anthropol.162, 533-549
(2017).

Crossref

PubMed

ISI

Google Scholar

4

E. Tamrat, N. Thouveny, M. Taieb, J. P. Brugal, Magnetostratigraphic study of the Melka Kunture archaeological
site (Ethiopia) and its chronological implications. Quat. Int.343, 5-16 (2014).

GO TO REFERENCE

Crossref

ISI

Google Scholar

5

L. E. Morgan, P. R. Renne, G. Kieffer, M. Piperno, R. Gallotti, J.-P. Raynal, A chronological framework for a long
and persistent archaeological record: Melka Kunture, Ethiopia. J. Hum. Evol.62, 104-115 (2012).

Crossref

PubMed

ISI

Google Scholar

6

S. Perini, G. Muttoni, E. Monesi, R. T. Melis, M. Mussi, Magnetochronology and age models of deposition of the
Melka Kunture stratigraphic sequence (Upper Awash, Ethiopia) and age assessments of the main archeological
levels therein contained. Quat. Sci. Rev.274, 107259 (2021).

Crossref

ISI

Google Scholar

7

R. Gallotti, M. Mussi, The Unknown Oldowan: ~1.7-Million-Year-Old Standardized Obsidian Small Tools from
Garba IV, Melka Kunture, Ethiopia. PLOS ONE10, e0145101 (2015).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar

8

R. Gallotti, An older origin for the Acheulean at Melka Kunture (Upper Awash, Ethiopia): Techno-economic
behaviours at Garba IVD. J. Hum. Evol.65, 594-620 (2013).

Crossref

PubMed

ISI

Google Scholar

9

I. Friis, Forest and Forest Trees of Northeast Tropical Africa:Their Natural Habitats and Distribution Pattern in
Ethiopia, Djibouti and Somalia, Kew Bulletin Additional Series XV (1992).

GO TO REFERENCE

Google Scholar

10

I. Friis, D. Sebsebe, Vegetation maps of Ethiopia and Eritrea. A review of the existing maps and the need for a
new map for the Flora of Ethiopia and Eritrea. Biol. Skr.54, 399—-439 (2001).

GO TO REFERENCE

Google Scholar

11

S. H. Ascari, J. K. Njau, P. E. Sauer, P. D. Polly, Y. Peng, Fossil herbivores and crocodiles as paleoclimatic
indicators of environmental shifts from Bed | and Bed Il times of the Olduvai Gorge, Tanzania. Palaeogeogr.
Palaeoclimatol. Palaeoecol.511, 550-557 (2018).

GO TO REFERENCE

Crossref

ISI

Google Scholar

Page 9 of 19


https://scholar.google.com/scholar?q=D.+Geraads%2C+V.+Eisenmann%2C+G.+Petter%2C+%E2%80%9CThe+large+mammal+fauna+of+the+Oldowan+sites+of+Melka+Kunture%E2%80%9D+in+Studies+on+the+Early+Paleolithic+Site+of+Melka+Kunture%2C+Ethiopia%2C+J.+Chavaillon%2C+M.+Piperno%2C+Eds.+%28Istituto+Italiano+di+Preistoria+e+Protostoria%2C+Roma%2C+2004%29%2C+pp.+169%E2%80%93192.
https://doi-org.docelec.u-bordeaux.fr/10.1002/ajpa.23135
https://www.ncbi.nlm.nih.gov/pubmed/27883188
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000395634000011
https://scholar.google.com/scholar_lookup?title=Structural+organization+and+tooth+development+in+a+Homo+aff.+erectus+juvenile+mandible+from+the+Early+Pleistocene+site+of+Garba+IV+at+Melka+Kunture%2C+Ethiopian+highlands&author=C.+Zanolli&author=M.+C.+Dean&author=Y.+Assefa&author=P.+Bayle&author=J.+Braga&author=S.+Condemi&author=M.+Endalamaw&author=B.+Engda+Redae&author=R.+Macchiarelli&publication_year=2017&journal=Am.+J.+Phys.+Anthropol.&pages=533-549&doi=10.1002%2Fajpa.23135&pmid=27883188
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R4
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quaint.2013.11.030
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000340909600002
https://scholar.google.com/scholar_lookup?title=Magnetostratigraphic+study+of+the+Melka+Kunture+archaeological+site+%28Ethiopia%29+and+its+chronological+implications&author=E.+Tamrat&author=N.+Thouveny&author=M.+Taieb&author=J.+P.+Brugal&publication_year=2014&journal=Quat.+Int.&pages=5-16&doi=10.1016%2Fj.quaint.2013.11.030
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2011.10.007
https://www.ncbi.nlm.nih.gov/pubmed/22176923
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000299976800006
https://scholar.google.com/scholar_lookup?title=A+chronological+framework+for+a+long+and+persistent+archaeological+record%3A+Melka+Kunture%2C+Ethiopia&author=L.+E.+Morgan&author=P.+R.+Renne&author=G.+Kieffer&author=M.+Piperno&author=R.+Gallotti&author=J.-P.+Raynal&publication_year=2012&journal=J.+Hum.+Evol.&pages=104-115&doi=10.1016%2Fj.jhevol.2011.10.007&pmid=22176923
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quascirev.2021.107259
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000723190100004
https://scholar.google.com/scholar_lookup?title=Magnetochronology+and+age+models+of+deposition+of+the+Melka+Kunture+stratigraphic+sequence+%28Upper+Awash%2C+Ethiopia%29+and+age+assessments+of+the+main+archeological+levels+therein+contained&author=S.+Perini&author=G.+Muttoni&author=E.+Monesi&author=R.+T.+Melis&author=M.+Mussi&publication_year=2021&journal=Quat.+Sci.+Rev.&doi=10.1016%2Fj.quascirev.2021.107259
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R7
https://doi-org.docelec.u-bordeaux.fr/10.1371/journal.pone.0145101
https://www.ncbi.nlm.nih.gov/pubmed/26690569
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000367092300035
https://scholar.google.com/scholar_lookup?title=The+Unknown+Oldowan%3A+~1.7-Million-Year-Old+Standardized+Obsidian+Small+Tools+from+Garba+IV%2C+Melka+Kunture%2C+Ethiopia&author=R.+Gallotti&author=M.+Mussi&publication_year=2015&journal=PLOS+ONE&doi=10.1371%2Fjournal.pone.0145101&pmid=26690569
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2013.07.001
https://www.ncbi.nlm.nih.gov/pubmed/23953345
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000326771600009
https://scholar.google.com/scholar_lookup?title=An+older+origin+for+the+Acheulean+at+Melka+Kunture+%28Upper+Awash%2C+Ethiopia%29%3A+Techno-economic+behaviours+at+Garba+IVD&author=R.+Gallotti&publication_year=2013&journal=J.+Hum.+Evol.&pages=594-620&doi=10.1016%2Fj.jhevol.2013.07.001&pmid=23953345
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R9
https://scholar.google.com/scholar_lookup?title=Forest+and+Forest+Trees+of+Northeast+Tropical+Africa%3ATheir+Natural+Habitats+and+Distribution+Pattern+in+Ethiopia%2C+Djibouti+and+Somalia&author=I.+Friis&publication_year=1992
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R10
https://scholar.google.com/scholar_lookup?title=Vegetation+maps+of+Ethiopia+and+Eritrea.+A+review+of+the+existing+maps+and+the+need+for+a+new+map+for+the+Flora+of+Ethiopia+and+Eritrea&author=I.+Friis&author=D.+Sebsebe&publication_year=2001&journal=Biol.+Skr.&pages=399-439
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R11
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.palaeo.2018.09.021
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000452583600036
https://scholar.google.com/scholar_lookup?title=Fossil+herbivores+and+crocodiles+as+paleoclimatic+indicators+of+environmental+shifts+from+Bed+I+and+Bed+II+times+of+the+Olduvai+Gorge%2C+Tanzania&author=S.+H.+Ascari&author=J.+K.+Njau&author=P.+E.+Sauer&author=P.+D.+Polly&author=Y.+Peng&publication_year=2018&journal=Palaeogeogr.+Palaeoclimatol.+Palaeoecol.&pages=550-557&doi=10.1016%2Fj.palaeo.2018.09.021

12

D. Geraads, R. Gallotti, J. P. Raynal, R. Bonnefille, M. Mussi, “Melka Kunture, Ethiopia: Lower Pleistocene faunas
of the Ethiopian highlands” in African Paleoecology and Human Evolution, S. Reynolds, R. Bobe, Eds.
(Cambridge Univ. Press, 2022), pp. 256-268.

GO TO REFERENCE

Google Scholar

13

S. Condemi, “The Garba IVE mandible” in Studies on the Early Paleolithic site of Melka Kunture, Ethiopia, J.
Chavaillon, M. Piperno, Eds. (Istituto Italiano di Preistoria e Protostoria, Roma, 2004), pp. 687-702.

GO TO REFERENCE

Google Scholar

14

U. Zilberman, P. Smith, M. Piperno, S. Condemi, Evidence of amelogenesis imperfecta in an early African Homo
erectus. J. Hum. Evol.46, 647-653 (2004).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar
15

A. Le Cabec, T. Colard, D. Charabidze, C. Chaussain, G. Di Carlo, S. Gaudzinski-Windheuser, J.-J. Hublin, R. T.
Melis, L. Pioli, F. Ramirez-Rozzi, M. Mussi, Insights into the palaeobiology of an early Homo infant:
Multidisciplinary investigation of the GAR IVE hemi-mandible, Melka Kunture, Ethiopia. Sci. Rep.11, 23087
(2021).

Crossref

PubMed

Google Scholar

16

T. W. Davies, L. K. Delezene, P. Gunz, J.-J. Hublin, L. R. Berger, A. Gidna, M. M. Skinner, Distinct mandibular
premolar crown morphology in Homo naledi and its implications for the evolution of Homo species in southern
Africa. Sci. Rep.10, 13196 (2020).

GO TO REFERENCE

Crossref

PubMed

Google Scholar

17

C. Zanolli, O. Kullmer, J. Kelley, A.-M. Bacon, F. Demeter, J. Dumoncel, L. Fiorenza, F. E. Grine, J.-J. Hublin, A.
T. Nguyen, T. M. H. Nguyen, L. Pan, B. Schillinger, F. Schrenk, M. M. Skinner, X. Ji, R. Macchiarelli, Evidence for
increased hominid diversity in the Early to Middle Pleistocene of Indonesia. Nat. Ecol. Evol.3, 755-764 (2019).
Crossref

PubMed

Google Scholar

18

M. M. Skinner, P. Gunz, B. A. Wood, J.-J. Hublin, Enamel-dentine junction (EDJ) morphology distinguishes the
lower molars of Australopithecus africanus and Paranthropus robustus. J. Hum. Evol.55, 979-988 (2008).
Crossref

PubMed

ISI

Google Scholar
19

R. C. Stammers, M. V. Caruana, A. |. R. Herries, The first bone tools from Kromdraai and stone tools from
Drimolen, and the place of bone tools in the South African Earlier Stone Age. Quat. Int.495, 87-101 (2018).
Crossref

ISI

Google Scholar

20

A. I. R. Herries, J. M. Martin, A. B. Leece, J. W. Adams, G. Boschian, R. Joannes-Boyau, T. R. Edwards, T.
Mallett, J. Massey, A. Murszewski, S. Neubauer, R. Pickering, D. S. Strait, B. J. Armstrong, S. Baker, M. V.
Caruana, T. Denham, J. Hellstrom, J. Moggi-Cecchi, S. Mokobane, P. Penzo-Kajewski, D. S. Rovinsky, G. T.
Schwartz, R. C. Stammers, C. Wilson, J. Woodhead, C. Menter, Contemporaneity of Australopithecus,
Paranthropus, and early Homo erectus in South Africa. Science368, eaaw7293 (2020).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar
21

Page 10 of 19


https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R12
https://scholar.google.com/scholar?q=D.+Geraads%2C+R.+Gallotti%2C+J.+P.+Raynal%2C+R.+Bonnefille%2C+M.+Mussi%2C+%E2%80%9CMelka+Kunture%2C+Ethiopia%3A+Lower+Pleistocene+faunas+of+the+Ethiopian+highlands%E2%80%9D+in+African+Paleoecology+and+Human+Evolution%2C+S.+Reynolds%2C+R.+Bobe%2C+Eds.+%28Cambridge+Univ.+Press%2C+2022%29%2C+pp.+256%E2%80%93268.
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R13
https://scholar.google.com/scholar?q=S.+Condemi%2C+%E2%80%9CThe+Garba+IVE+mandible%E2%80%9D+in+Studies+on+the+Early+Paleolithic+site+of+Melka+Kunture%2C+Ethiopia%2C+J.+Chavaillon%2C+M.+Piperno%2C+Eds.+%28Istituto+Italiano+di+Preistoria+e+Protostoria%2C+Roma%2C+2004%29%2C+pp.+687%E2%80%93702.
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R14
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2004.02.005
https://www.ncbi.nlm.nih.gov/pubmed/15183668
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000222281300001
https://scholar.google.com/scholar_lookup?title=Evidence+of+amelogenesis+imperfecta+in+an+early+African+Homo+erectus&author=U.+Zilberman&author=P.+Smith&author=M.+Piperno&author=S.+Condemi&publication_year=2004&journal=J.+Hum.+Evol.&pages=647-653&doi=10.1016%2Fj.jhevol.2004.02.005&pmid=15183668
https://doi-org.docelec.u-bordeaux.fr/10.1038/s41598-021-02462-1
https://www.ncbi.nlm.nih.gov/pubmed/34845260
https://scholar.google.com/scholar_lookup?title=Insights+into+the+palaeobiology+of+an+early+Homo+infant%3A+Multidisciplinary+investigation+of+the+GAR+IVE+hemi-mandible%2C+Melka+Kunture%2C+Ethiopia&author=A.+Le+Cabec&author=T.+Colard&author=D.+Charabidze&author=C.+Chaussain&author=G.+Di+Carlo&author=S.+Gaudzinski-Windheuser&author=J.-J.+Hublin&author=R.+T.+Melis&author=L.+Pioli&author=F.+Ramirez-Rozzi&author=M.+Mussi&publication_year=2021&journal=Sci.+Rep.&pages=23087&doi=10.1038%2Fs41598-021-02462-1&pmid=34845260
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R16
https://doi-org.docelec.u-bordeaux.fr/10.1038/s41598-020-69993-x
https://www.ncbi.nlm.nih.gov/pubmed/32764597
https://scholar.google.com/scholar_lookup?title=Distinct+mandibular+premolar+crown+morphology+in+Homo+naledi+and+its+implications+for+the+evolution+of+Homo+species+in+southern+Africa&author=T.+W.+Davies&author=L.+K.+Delezene&author=P.+Gunz&author=J.-J.+Hublin&author=L.+R.+Berger&author=A.+Gidna&author=M.+M.+Skinner&publication_year=2020&journal=Sci.+Rep.&pages=13196&doi=10.1038%2Fs41598-020-69993-x&pmid=32764597
https://doi-org.docelec.u-bordeaux.fr/10.1038/s41559-019-0860-z
https://www.ncbi.nlm.nih.gov/pubmed/30962558
https://scholar.google.com/scholar_lookup?title=Evidence+for+increased+hominid+diversity+in+the+Early+to+Middle+Pleistocene+of+Indonesia&author=C.+Zanolli&author=O.+Kullmer&author=J.+Kelley&author=A.-M.+Bacon&author=F.+Demeter&author=J.+Dumoncel&author=L.+Fiorenza&author=F.+E.+Grine&author=J.-J.+Hublin&author=A.+T.+Nguyen&author=T.+M.+H.+Nguyen&author=L.+Pan&publication_year=2019&journal=Nat.+Ecol.+Evol.&pages=755-764&doi=10.1038%2Fs41559-019-0860-z&pmid=30962558
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2008.08.013
https://www.ncbi.nlm.nih.gov/pubmed/18824253
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000261844100006
https://scholar.google.com/scholar_lookup?title=Enamel-dentine+junction+%28EDJ%29+morphology+distinguishes+the+lower+molars+of+Australopithecus+africanus+and+Paranthropus+robustus&author=M.+M.+Skinner&author=P.+Gunz&author=B.+A.+Wood&author=J.-J.+Hublin&publication_year=2008&journal=J.+Hum.+Evol.&pages=979-988&doi=10.1016%2Fj.jhevol.2008.08.013&pmid=18824253
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quaint.2018.04.026
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000449555500008
https://scholar.google.com/scholar_lookup?title=The+first+bone+tools+from+Kromdraai+and+stone+tools+from+Drimolen%2C+and+the+place+of+bone+tools+in+the+South+African+Earlier+Stone+Age&author=R.+C.+Stammers&author=M.+V.+Caruana&author=A.+I.+R.+Herries&publication_year=2018&journal=Quat.+Int.&pages=87-101&doi=10.1016%2Fj.quaint.2018.04.026
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R20
https://doi-org.docelec.u-bordeaux.fr/10.1126/science.aaw7293
https://www.ncbi.nlm.nih.gov/pubmed/32241925
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000523259700055
https://scholar.google.com/scholar_lookup?title=Contemporaneity+of+Australopithecus%2C+Paranthropus%2C+and+early+Homo+erectus+in+South+Africa&author=A.+I.+R.+Herries&author=J.+M.+Martin&author=A.+B.+Leece&author=J.+W.+Adams&author=G.+Boschian&author=R.+Joannes-Boyau&author=T.+R.+Edwards&author=T.+Mallett&author=J.+Massey&author=A.+Murszewski&author=S.+Neubauer&author=R.+Pickering&publication_year=2020&journal=Science&doi=10.1126%2Fscience.aaw7293&pmid=32241925

C. Zanolli, T. W. Davies, R. Joannes-Boyau, A. Beaudet, L. Bruxelles, F. de Beer, J. Hoffman, J.-J. Hublin, K.
Jakata, L. Kgasi, O. Kullmer, R. Macchiarelli, L. Pan, F. Schrenk, F. Santos, D. Stratford, M. Tawane, F.
Thackeray, S. Xing, B. Zipfel, M. M. Skinner, Dental data challenge the ubiquitous presence of Homo in the
Cradle of Humankind. Proc. Natl. Acad. Sci. U.S.A.119, €2111212119 (2022).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar
22

R. E. F. Leakey, New hominid fossils from the Koobi Fora formation in northern Kenya. Nature261, 574-576
(1976).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar
23

M. Dominguez-Rodrigo, T. R. Pickering, S. Almécija, J. L. Heaton, E. Baquedano, A. Mabulla, D. Uribelarrea,
Earliest modern human-like hand bone from a new >1.84-million-year-old site at Olduvai in Tanzania. Nat.
Commun.6, 7987 (2015).

GO TO REFERENCE

Crossref

PubMed

Google Scholar

24

R. Bobe, S. Carvalho, Hominin diversity and high environmental variability in the Okote Member, Koobi Fora
Formation, Kenya. J. Hum. Evol.126, 91-105 (2019).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar

25

A. J. M. Key, D. L. Roberts, I. Jari¢, Statistical inference of earlier origins for the first flaked stone technologies. J.
Hum. Evol.154, 102976 (2021).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar

26

H. Duke, C. Feibel, S. Harmand, Before the Acheulean: The emergence of bifacial shaping at Kokiselei 6
(1.8 Ma), West Turkana, Kenya. J. Hum. Evol.159, 103061 (2021).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar
27

F. Diez-Martin, P. Sanchez Yustos, D. Uribelarrea, E. Baquedano, D. F. Mark, A. Mabulla, C. Fraile, J. Duque, 1.
Diaz, A. Pérez-Gonzélez, J. Yravedra, C. P. Egeland, E. Organista, M. Dominguez-Rodrigo, The Origin of The
Acheulean: The 1.7 Million-Year-Old Site of FLK West, Olduvai Gorge (Tanzania). Sci. Rep.5, 17839 (2015).
Crossref

PubMed

Google Scholar

28

C. J. Lepre, H. Roche, D. V. Kent, S. Harmand, R. L. Quinn, J.-P. Brugal, P.-J. Texier, A. Lenoble, C. S. Feibel,
An earlier origin for the Acheulian. Nature477, 82—85 (2011).

Crossref

PubMed

ISI

Google Scholar

29

Y. Beyene, S. Katoh, G. Woldegabriel, W. K. Hart, K. Uto, M. Sudo, M. Kondo, M. Hyodo, P. R. Renne, G. Suwa,
B. Asfaw, The characteristics and chronology of the earliest Acheulean at Konso, Ethiopia. Proc. Natl. Acad. Sci.
U.S.A.110, 1584-1591 (2013).

Page 11 of 19


https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R21
https://doi-org.docelec.u-bordeaux.fr/10.1073/pnas.2111212119
https://www.ncbi.nlm.nih.gov/pubmed/35787044
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000854978300005
https://scholar.google.com/scholar_lookup?title=Dental+data+challenge+the+ubiquitous+presence+of+Homo+in+the+Cradle+of+Humankind&author=C.+Zanolli&author=T.+W.+Davies&author=R.+Joannes-Boyau&author=A.+Beaudet&author=L.+Bruxelles&author=F.+de+Beer&author=J.+Hoffman&author=J.-J.+Hublin&author=K.+Jakata&author=L.+Kgasi&author=O.+Kullmer&author=R.+Macchiarelli&publication_year=2022&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&doi=10.1073%2Fpnas.2111212119&pmid=35787044
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R22
https://doi-org.docelec.u-bordeaux.fr/10.1038/261574a0
https://www.ncbi.nlm.nih.gov/pubmed/819837
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=A1976BU52600032
https://scholar.google.com/scholar_lookup?title=New+hominid+fossils+from+the+Koobi+Fora+formation+in+northern+Kenya&author=R.+E.+F.+Leakey&publication_year=1976&journal=Nature&pages=574-576&doi=10.1038%2F261574a0&pmid=819837
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R23
https://doi-org.docelec.u-bordeaux.fr/10.1038/ncomms8987
https://www.ncbi.nlm.nih.gov/pubmed/26285128
https://scholar.google.com/scholar_lookup?title=Earliest+modern+human-like+hand+bone+from+a+new+%3E1.84-million-year-old+site+at+Olduvai+in+Tanzania&author=M.+Dom%C3%ADnguez-Rodrigo&author=T.+R.+Pickering&author=S.+Alm%C3%A9cija&author=J.+L.+Heaton&author=E.+Baquedano&author=A.+Mabulla&author=D.+Uribelarrea&publication_year=2015&journal=Nat.+Commun.&pages=7987&doi=10.1038%2Fncomms8987&pmid=26285128
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R24
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2018.10.012
https://www.ncbi.nlm.nih.gov/pubmed/30583846
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000456224600007
https://scholar.google.com/scholar_lookup?title=Hominin+diversity+and+high+environmental+variability+in+the+Okote+Member%2C+Koobi+Fora+Formation%2C+Kenya&author=R.+Bobe&author=S.+Carvalho&publication_year=2019&journal=J.+Hum.+Evol.&pages=91-105&doi=10.1016%2Fj.jhevol.2018.10.012&pmid=30583846
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R25
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2021.102976
https://www.ncbi.nlm.nih.gov/pubmed/33773284
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000641141400007
https://scholar.google.com/scholar_lookup?title=Statistical+inference+of+earlier+origins+for+the+first+flaked+stone+technologies&author=A.+J.+M.+Key&author=D.+L.+Roberts&author=I.+Jari%C4%87&publication_year=2021&journal=J.+Hum.+Evol.&doi=10.1016%2Fj.jhevol.2021.102976&pmid=33773284
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R26
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2021.103061
https://www.ncbi.nlm.nih.gov/pubmed/34481224
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000702273900005
https://scholar.google.com/scholar_lookup?title=Before+the+Acheulean%3A+The+emergence+of+bifacial+shaping+at+Kokiselei+6+%281.8%C2%A0Ma%29%2C+West+Turkana%2C+Kenya&author=H.+Duke&author=C.+Feibel&author=S.+Harmand&publication_year=2021&journal=J.+Hum.+Evol.&doi=10.1016%2Fj.jhevol.2021.103061&pmid=34481224
https://doi-org.docelec.u-bordeaux.fr/10.1038/srep17839
https://www.ncbi.nlm.nih.gov/pubmed/26639785
https://scholar.google.com/scholar_lookup?title=The+Origin+of+The+Acheulean%3A+The+1.7+Million-Year-Old+Site+of+FLK+West%2C+Olduvai+Gorge+%28Tanzania%29&author=F.+Diez-Mart%C3%ADn&author=P.+S%C3%A1nchez+Yustos&author=D.+Uribelarrea&author=E.+Baquedano&author=D.+F.+Mark&author=A.+Mabulla&author=C.+Fraile&author=J.+Duque&author=I.+D%C3%ADaz&author=A.+P%C3%A9rez-Gonz%C3%A1lez&author=J.+Yravedra&author=C.+P.+Egeland&publication_year=2015&journal=Sci.+Rep.&pages=17839&doi=10.1038%2Fsrep17839&pmid=26639785
https://doi-org.docelec.u-bordeaux.fr/10.1038/nature10372
https://www.ncbi.nlm.nih.gov/pubmed/21886161
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000294404300035
https://scholar.google.com/scholar_lookup?title=An+earlier+origin+for+the+Acheulian&author=C.+J.+Lepre&author=H.+Roche&author=D.+V.+Kent&author=S.+Harmand&author=R.+L.+Quinn&author=J.-P.+Brugal&author=P.-J.+Texier&author=A.+Lenoble&author=C.+S.+Feibel&publication_year=2011&journal=Nature&pages=82-85&doi=10.1038%2Fnature10372&pmid=21886161

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar

30

M. Mussi, F. Altamura, L. Di Bianco, R. Bonnefille, S. Gaudzinski-Windheuser, D. Geraads, R. T. Melis, J.
Panera, F. Piarulli, L. Pioli, G. Ruta, S. Sdnchez-Dehesa Galan, E. Méndez-Quintas, After the emergence of the
Acheulean at Melka Kunture (Upper Awash, Ethiopia): From Gombore IB (1.6 Ma) to Gombore ly (1.4 Ma),
Gombore 16 (1.3 Ma) and Gombore Il OAM Test Pit C (1.2 Ma). Quat. Int.657, 3-25(2023).

Crossref

ISI

Google Scholar

31

F. Di Vincenzo, L. Rodriguez, J. M. Carretero, C. Collina, D. Geraads, M. Piperno, G. Manzi, The massive fossil
humerus from the Oldowan horizon of Gombore I, Melka Kunture (Ethiopia, >1.39 Ma). Quat. Sci. Rev.122, 207—
221 (2015).

GO TO REFERENCE

Crossref

ISI

Google Scholar

32

P. B. deMenocal, African climate change and faunal evolution during the Pliocene—Pleistocene. Earth Planet. Sci.
Lett.220, 3—24 (2004).

GO TO REFERENCE

Crossref

ISI

Google Scholar

33

C. J. Lepre, R. L. Quinn, Aridification and orbital forcing of eastern African climate during the Plio-Pleistocene.
Global Planet. Change208, 103684 (2022).

GO TO REFERENCE

Crossref

ISI

Google Scholar

34

M. Will, M. Krapp, J. T. Stock, A. Manica, Different environmental variables predict body and brain size evolution
in Homo. Nat. Commun.12, 4116 (2021).

GO TO REFERENCE

Crossref

PubMed

Google Scholar

35

I. Fiore, A. Tagliacozzo, “Taphonomic analysis of the bone remains from the Oldowan site de Garba IV” in Studies
on the Early Paleolithic site of Melka Kunture, Ethiopia, J. Chavaillon, M. Piperno, Eds. (Istituto Italiano di
Preistoria e Pratostoria, Florencia, 2004), pp. 639-682.

GO TO REFERENCE

Google Scholar

36

G. Scardia, W. A. Neves, |. Tattersall, L. Blumrich, What kind of hominin first left Africa?Evol. Anthropol.30, 122—
127 (2021).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar

37

M. Sahnouni, J. M. Parés, M. Duval, |. Caceres, Z. Harichane, J. van der Made, A. Pérez-Gonzalez, S.
Abdessadok, N. Kandi, A. Derradji, M. Medig, K. Boulaghraif, S. Semaw, 1.9-million- and 2.4-million-year-old
artifacts and stone tool-cutmarked bones from Ain Boucherit, Algeria. Science362, 1297-1301 (2018).

Crossref

PubMed

ISI

Google Scholar

38

Z. Zhu, R. Dennell, W. Huang, Y. Wu, S. Qiu, S. Yang, Z. Rao, Y. Hou, J. Xie, J. Han, T. Ouyang, Hominin
occupation of the Chinese Loess Plateau since about 2.1 million years ago. Nature559, 608—612 (2018).

Page 12 of 19


https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R29
https://doi-org.docelec.u-bordeaux.fr/10.1073/pnas.1221285110
https://www.ncbi.nlm.nih.gov/pubmed/23359714
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000314558100012
https://scholar.google.com/scholar_lookup?title=The+characteristics+and+chronology+of+the+earliest+Acheulean+at+Konso%2C+Ethiopia&author=Y.+Beyene&author=S.+Katoh&author=G.+Woldegabriel&author=W.+K.+Hart&author=K.+Uto&author=M.+Sudo&author=M.+Kondo&author=M.+Hyodo&author=P.+R.+Renne&author=G.+Suwa&author=B.+Asfaw&publication_year=2013&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&pages=1584-1591&doi=10.1073%2Fpnas.1221285110&pmid=23359714
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quaint.2021.02.031
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000983091700001
https://scholar.google.com/scholar_lookup?title=After+the+emergence+of+the+Acheulean+at+Melka+Kunture+%28Upper+Awash%2C+Ethiopia%29%3A+From+Gombore+IB+%281.6+Ma%29+to+Gombore+I%CE%B3+%281.4+Ma%29%2C+Gombore+I%CE%B4+%281.3+Ma%29+and+Gombore+II+OAM+Test+Pit+C+%281.2+Ma%29&author=M.+Mussi&author=F.+Altamura&author=L.+Di+Bianco&author=R.+Bonnefille&author=S.+Gaudzinski-Windheuser&author=D.+Geraads&author=R.+T.+Melis&author=J.+Panera&author=F.+Piarulli&author=L.+Pioli&author=G.+Ruta&author=S.+S%C3%A1nchez-Dehesa+Gal%C3%A1n&publication_year=2023&journal=Quat.+Int.&pages=3-25&doi=10.1016%2Fj.quaint.2021.02.031
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R31
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quascirev.2015.05.014
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000358097300014
https://scholar.google.com/scholar_lookup?title=The+massive+fossil+humerus+from+the+Oldowan+horizon+of+Gombore+I%2C+Melka+Kunture+%28Ethiopia%2C+%3E1.39+Ma%29&author=F.+Di+Vincenzo&author=L.+Rodriguez&author=J.+M.+Carretero&author=C.+Collina&author=D.+Geraads&author=M.+Piperno&author=G.+Manzi&publication_year=2015&journal=Quat.+Sci.+Rev.&pages=207-221&doi=10.1016%2Fj.quascirev.2015.05.014
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R32
https://doi-org.docelec.u-bordeaux.fr/10.1016/S0012-821X(04)00003-2
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000220556000001
https://scholar.google.com/scholar_lookup?title=African+climate+change+and+faunal+evolution+during+the+Pliocene%E2%80%93Pleistocene&author=P.+B.+deMenocal&publication_year=2004&journal=Earth+Planet.+Sci.+Lett.&pages=3-24&doi=10.1016%2FS0012-821X%2804%2900003-2
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R33
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.gloplacha.2021.103684
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000718564600003
https://scholar.google.com/scholar_lookup?title=Aridification+and+orbital+forcing+of+eastern+African+climate+during+the+Plio-Pleistocene&author=C.+J.+Lepre&author=R.+L.+Quinn&publication_year=2022&journal=Global+Planet.+Change&doi=10.1016%2Fj.gloplacha.2021.103684
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R34
https://doi-org.docelec.u-bordeaux.fr/10.1038/s41467-021-24290-7
https://www.ncbi.nlm.nih.gov/pubmed/34238930
https://scholar.google.com/scholar_lookup?title=Different+environmental+variables+predict+body+and+brain+size+evolution+in+Homo&author=M.+Will&author=M.+Krapp&author=J.+T.+Stock&author=A.+Manica&publication_year=2021&journal=Nat.+Commun.&pages=4116&doi=10.1038%2Fs41467-021-24290-7&pmid=34238930
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R35
https://scholar.google.com/scholar?q=I.+Fiore%2C+A.+Tagliacozzo%2C+%E2%80%9CTaphonomic+analysis+of+the+bone+remains+from+the+Oldowan+site+de+Garba+IV%E2%80%9D+in+Studies+on+the+Early+Paleolithic+site+of+Melka+Kunture%2C+Ethiopia%2C+J.+Chavaillon%2C+M.+Piperno%2C+Eds.+%28Istituto+Italiano+di+Preistoria+e+Pratostoria%2C+Florencia%2C+2004%29%2C+pp.+639%E2%80%93682.
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R36
https://doi-org.docelec.u-bordeaux.fr/10.1002/evan.21863
https://www.ncbi.nlm.nih.gov/pubmed/32893976
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000566520800001
https://scholar.google.com/scholar_lookup?title=What+kind+of+hominin+first+left+Africa%3F&author=G.+Scardia&author=W.+A.+Neves&author=I.+Tattersall&author=L.+Blumrich&publication_year=2021&journal=Evol.+Anthropol.&pages=122-127&doi=10.1002%2Fevan.21863&pmid=32893976
https://doi-org.docelec.u-bordeaux.fr/10.1126/science.aau0008
https://www.ncbi.nlm.nih.gov/pubmed/30498166
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000452994400054
https://scholar.google.com/scholar_lookup?title=1.9-million-+and+2.4-million-year-old+artifacts+and+stone+tool-cutmarked+bones+from+Ain+Boucherit%2C+Algeria&author=M.+Sahnouni&author=J.+M.+Par%C3%A9s&author=M.+Duval&author=I.+C%C3%A1ceres&author=Z.+Harichane&author=J.+van+der+Made&author=A.+P%C3%A9rez-Gonz%C3%A1lez&author=S.+Abdessadok&author=N.+Kandi&author=A.+Derradji&author=M.+Medig&author=K.+Boulaghraif&publication_year=2018&journal=Science&pages=1297-1301&doi=10.1126%2Fscience.aau0008&pmid=30498166

Crossref

PubMed

ISI

Google Scholar

39

R. Ferring, O. Oms, J. Agusti, F. Berna, M. Nioradze, T. Shelia, M. Tappen, A. Vekua, D. Zhvania, D.
Lordkipanidze, Earliest human occupations at Dmanisi (Georgian Caucasus) dated to 1.85-1.78 Ma. Proc. Natl.
Acad. Sci. U.S.A.108, 10432-10436 (2011).

GO TO REFERENCE

Crossref

PubMed

ISI

Google Scholar

40

K. Schick, N. Toth, Acheulean Industries of the Early and Middle Pleistocene, Middle Awash, Ethiopia.
Anthropologiel21, 451-491 (2017).

GO TO REFERENCE

Crossref

ISI

Google Scholar

41

M. D. Leakey, Olduvai Gorge. Vol. 3, Excavations in Beds | and Il, 1960-1963. (Cambridge Univ. Press, 1971).
GO TO REFERENCE

Google Scholar

42

R. Gallotti, J.-P. Raynal, D. Geraads, M. Mussi, Garba XIlI (Melka Kunture, Upper Awash, Ethiopia): A new
Acheulean site of the late Lower Pleistocene. Quat. Int.343, 17-27 (2014).

GO TO REFERENCE

Crossref

ISI

Google Scholar

43

J. E. T. Channell, B. S. Singer, B. R. Jicha, Timing of Quaternary geomagnetic reversals and excursions in
volcanic and sedimentary archives. Quat. Sci. Rev.228, 106114 (2020).

GO TO REFERENCE

Crossref

ISI

Google Scholar
44

J.-J. Schmitt, J.-M. Wempler, J. Chavaillon, M. C. Andrews, “Initial K/Ar and Paleomagnetic Results of the Melka-
Kunturé early-man sites, Ethiopia” in ProceedingsVIIl Panafrican Congress of Prehistory and Quaternary Studies,
Nairobi, Kenya, 5 to 10 September 1977 (1977).

GO TO REFERENCE

Google Scholar

45

J. P. Raynal, G. Kieffer, G. Bardin, “Garba IV and the Melka Kunture Formation. A preliminary lithostratigraphic
approach” in Studies on the Early Paleolithic Site of Melka Kunture, Ethiopia, J. Chavaillon, M. Piperno, Eds.
(Istituto Italiano di Preistoria e Protostoria, Roma, 2004), pp. 137-166.

GO TO REFERENCE

Google Scholar

46

M. Taieb, Evolution quaternaire du basin de I'’Awash (Rift éthiopien et Afar), thesis, Univ. of Paris VI (1974).
Google Scholar

47

R. Salvini, S. Riccucci, M. Francioni, Topographic and geological mapping in the prehistoric area of Melka
Kunture (Ethiopia). J. Maps8, 169-175 (2012).

Crossref

Google Scholar

48

M. Maerker, C. Schillaci, R. T. Melis, J. Kropacek, A. Bosino, V. Vilimek, V. Hochschild, C. Sommer, F. Altamura,
M. Mussi, Geomorphological processes, forms and features in the surroundings of the Melka Kunture Palaeolithic
site, Ethiopia. J. Maps15, 797-806 (2019).

Crossref

Google Scholar
49

Page 13 of 19


https://doi-org.docelec.u-bordeaux.fr/10.1038/s41586-018-0299-4
https://www.ncbi.nlm.nih.gov/pubmed/29995848
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000439850800055
https://scholar.google.com/scholar_lookup?title=Hominin+occupation+of+the+Chinese+Loess+Plateau+since+about+2.1+million+years+ago&author=Z.+Zhu&author=R.+Dennell&author=W.+Huang&author=Y.+Wu&author=S.+Qiu&author=S.+Yang&author=Z.+Rao&author=Y.+Hou&author=J.+Xie&author=J.+Han&author=T.+Ouyang&publication_year=2018&journal=Nature&pages=608-612&doi=10.1038%2Fs41586-018-0299-4&pmid=29995848
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R39
https://doi-org.docelec.u-bordeaux.fr/10.1073/pnas.1106638108
https://www.ncbi.nlm.nih.gov/pubmed/21646521
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000292251000019
https://scholar.google.com/scholar_lookup?title=Earliest+human+occupations+at+Dmanisi+%28Georgian+Caucasus%29+dated+to+1.85-1.78+Ma&author=R.+Ferring&author=O.+Oms&author=J.+Agust%C3%AD&author=F.+Berna&author=M.+Nioradze&author=T.+Shelia&author=M.+Tappen&author=A.+Vekua&author=D.+Zhvania&author=D.+Lordkipanidze&publication_year=2011&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&pages=10432-10436&doi=10.1073%2Fpnas.1106638108&pmid=21646521
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R40
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.anthro.2017.10.009
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000419420800005
https://scholar.google.com/scholar_lookup?title=Acheulean+Industries+of+the+Early+and+Middle+Pleistocene%2C+Middle+Awash%2C+Ethiopia&author=K.+Schick&author=N.+Toth&publication_year=2017&journal=Anthropologie&pages=451-491&doi=10.1016%2Fj.anthro.2017.10.009
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R41
https://scholar.google.com/scholar?q=M.+D.+Leakey%2C+Olduvai+Gorge.+Vol.+3%2C+Excavations+in+Beds+I+and+II%2C+1960-1963.+%28Cambridge+Univ.+Press%2C+1971%29.
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R42
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quaint.2014.04.039
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000340909600003
https://scholar.google.com/scholar_lookup?title=Garba+XIII+%28Melka+Kunture%2C+Upper+Awash%2C+Ethiopia%29%3A+A+new+Acheulean+site+of+the+late+Lower+Pleistocene&author=R.+Gallotti&author=J.-P.+Raynal&author=D.+Geraads&author=M.+Mussi&publication_year=2014&journal=Quat.+Int.&pages=17-27&doi=10.1016%2Fj.quaint.2014.04.039
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R43
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quascirev.2019.106114
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000514254700001
https://scholar.google.com/scholar_lookup?title=Timing+of+Quaternary+geomagnetic+reversals+and+excursions+in+volcanic+and+sedimentary+archives&author=J.+E.+T.+Channell&author=B.+S.+Singer&author=B.+R.+Jicha&publication_year=2020&journal=Quat.+Sci.+Rev.&doi=10.1016%2Fj.quascirev.2019.106114
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R44
https://scholar.google.com/scholar?q=J.-J.+Schmitt%2C+J.-M.+Wempler%2C+J.+Chavaillon%2C+M.+C.+Andrews%2C+%E2%80%9CInitial+K%2FAr+and+Paleomagnetic+Results+of+the+Melka-Kuntur%C3%A9+early-man+sites%2C+Ethiopia%E2%80%9D+in+ProceedingsVIII+Panafrican+Congress+of+Prehistory+and+Quaternary+Studies%2C+Nairobi%2C+Kenya%2C+5+to+10+September+1977+%281977%29.
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R45
https://scholar.google.com/scholar?q=J.+P.+Raynal%2C+G.+Kieffer%2C+G.+Bardin%2C+%E2%80%9CGarba+IV+and+the+Melka+Kunture+Formation.+A+preliminary+lithostratigraphic+approach%E2%80%9D+in+Studies+on+the+Early+Paleolithic+Site+of+Melka+Kunture%2C+Ethiopia%2C+J.+Chavaillon%2C+M.+Piperno%2C+Eds.+%28Istituto+Italiano+di+Preistoria+e+Protostoria%2C+Roma%2C+2004%29%2C+pp.+137%E2%80%93166.
https://scholar.google.com/scholar?q=M.+Taieb%2C+Evolution+quaternaire+du+basin+de+l%E2%80%99Awash+%28Rift+%C3%A9thiopien+et+Afar%29%2C+thesis%2C+Univ.+of+Paris+VI+%281974%29.
https://doi-org.docelec.u-bordeaux.fr/10.1080/17445647.2012.680779
https://scholar.google.com/scholar_lookup?title=Topographic+and+geological+mapping+in+the+prehistoric+area+of+Melka+Kunture+%28Ethiopia%29&author=R.+Salvini&author=S.+Riccucci&author=M.+Francioni&publication_year=2012&journal=J.+Maps&pages=169-175&doi=10.1080%2F17445647.2012.680779
https://doi-org.docelec.u-bordeaux.fr/10.1080/17445647.2019.1669497
https://scholar.google.com/scholar_lookup?title=Geomorphological+processes%2C+forms+and+features+in+the+surroundings+of+the+Melka+Kunture+Palaeolithic+site%2C+Ethiopia&author=M.+Maerker&author=C.+Schillaci&author=R.+T.+Melis&author=J.+Krop%C3%A1%C4%8Dek&author=A.+Bosino&author=V.+Vil%C3%ADmek&author=V.+Hochschild&author=C.+Sommer&author=F.+Altamura&author=M.+Mussi&publication_year=2019&journal=J.+Maps&pages=797-806&doi=10.1080%2F17445647.2019.1669497

K. Schick, N. Toth, “An overview of the Oldowan industrial complex: the sites and the nature of their evidence” in
The Oldowan: Case Studies into the Earliest Stone Age, N. Toth, K. Schick, Eds. (Stone Age Institute Press,
Gosport, IN, 2006), pp. 3—42.

Google Scholar

50

I. de la Torre, R. Mora, Technological Strategies in the Lower Pleistocene at Olduvai Beds | & II. (Univ. of Liege
Press, 2005).

Google Scholar

51

P. Sanchez-Yustos, Knocking on Acheulean’s door. DK revisited (Bed I, Olduvai, Tanzania). J. Archaeol. Sci.
Rep.35, 102763 (2021).

Crossref

ISI

Google Scholar
52

S. Semaw, M. J. Rogers, I. Caceres, D. Stout, A. C. Leiss, “The Early Acheulean ~1.6—1.2 Ma from Gona,
Ethiopia: Issues related to the Emergence of the Acheulean in Africa” in The Emergence of the Acheulean in East
Africa and Beyond, R. Gallotti, M. Mussi, Eds. (Springer, 2018), pp. 115-128.

Google Scholar

53

H. Bocherens, P. L. Koch, A. Mariotti, D. Geraads, J.-J. Jaeger, Isotopic biogeochemistry (*3C, 180) of mammal
enamel from African Pleistocene hominid sites: Implications for the preservation of paleoclimatic isotopic signals.
Palaios11, 306—-318 (1996).

Crossref

Google Scholar

54

H. C. Fricke, J. R. O’Neil, Inter-and intra-tooth variation in the oxygen isotope composition of mammalian tooth
enamel phosphate: Implications for palaeoclimatological and palaeobiological research. Palaeogeogr.
Palaeoclimatol. Palaeoecol.126, 91-99 (1996).

Crossref

ISI

Google Scholar

55

F. Rivals, M.-A. Julien, M. Kuitems, T. Van Kolfschoten, J. Serangeli, D. G. Drucker, H. Bocherens, N. J. Conard,
Investigation of equid paleodiet from Schoningen 13 II-4 through dental wear and isotopic analyses:
Archaeological implications. J. Hum. Evol.89, 129-137 (2015).

Crossref

PubMed

I1SI

Google Scholar

56

Z. Sharp, T. Cerling, Fossil isotope records of seasonal climate and ecology: Straight from the horse’s mouth.
Geology?26, 219-222 (1998).

Crossref

ISI

Google Scholar

57

H. Bocherens, M. Fizet, A. Mariotti, Diet, physiology and ecology of fossil mammals as inferred from stable carbon
and nitrogen isotope biogeochemistry: Implications for Pleistocene bears. Palaeogeogr. Palaeoclimatol.
Palaeoecol.107, 213-225 (1994).

Crossref

ISI

Google Scholar

58

P. L. Koch, N. Tuross, M. L. Fogel, The Effects of Sample Treatment and Diagenesis on the Isotopic Integrity of
Carbonate in Biogenic Hydroxylapatite. J. Archaeol. Sci.24, 417-429 (1997).

Crossref

ISI

Google Scholar

59

L. E. Wright, H. P. Schwarcz, Correspondence between stable carbon, oxygen and nitrogen isotopes in human
tooth enamel and dentine: Infant diets at Kaminaljuyud. J. Archaeol. Sci.26, 1159-1170 (1999).

Crossref

ISI

Google Scholar
60

Page 14 of 19


https://scholar.google.com/scholar?q=K.+Schick%2C+N.+Toth%2C+%E2%80%9CAn+overview+of+the+Oldowan+industrial+complex%3A+the+sites+and+the+nature+of+their+evidence%E2%80%9D+in+The+Oldowan%3A+Case+Studies+into+the+Earliest+Stone+Age%2C+N.+Toth%2C+K.+Schick%2C+Eds.+%28Stone+Age+Institute+Press%2C+Gosport%2C+IN%2C+2006%29%2C+pp.+3%E2%80%9342.
https://scholar.google.com/scholar?q=I.+de+la+Torre%2C+R.+Mora%2C+Technological+Strategies+in+the+Lower+Pleistocene+at+Olduvai+Beds+I+%26+II.+%28Univ.+of+Liege+Press%2C+2005%29.
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jasrep.2020.102763
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000621108500004
https://scholar.google.com/scholar_lookup?title=Knocking+on+Acheulean%E2%80%99s+door.+DK+revisited+%28Bed+I%2C+Olduvai%2C+Tanzania%29&author=P.+S%C3%A1nchez-Yustos&publication_year=2021&journal=J.+Archaeol.+Sci.+Rep.&doi=10.1016%2Fj.jasrep.2020.102763
https://scholar.google.com/scholar?q=S.+Semaw%2C+M.+J.+Rogers%2C+I.+C%C3%A1ceres%2C+D.+Stout%2C+A.+C.+Leiss%2C+%E2%80%9CThe+Early+Acheulean+~1.6%E2%80%931.2+Ma+from+Gona%2C+Ethiopia%3A+Issues+related+to+the+Emergence+of+the+Acheulean+in+Africa%E2%80%9D+in+The+Emergence+of+the+Acheulean+in+East+Africa+and+Beyond%2C+R.+Gallotti%2C+M.+Mussi%2C+Eds.+%28Springer%2C+2018%29%2C+pp.+115%E2%80%93128.
https://doi-org.docelec.u-bordeaux.fr/10.2307/3515241
https://scholar.google.com/scholar_lookup?title=Isotopic+biogeochemistry+%2813C%2C+18O%29+of+mammal+enamel+from+African+Pleistocene+hominid+sites%3A+Implications+for+the+preservation+of+paleoclimatic+isotopic+signals&author=H.+Bocherens&author=P.+L.+Koch&author=A.+Mariotti&author=D.+Geraads&author=J.-J.+Jaeger&publication_year=1996&journal=Palaios&pages=306-318&doi=10.2307%2F3515241
https://doi-org.docelec.u-bordeaux.fr/10.1016/S0031-0182(96)00072-7
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=A1996WA70800008
https://scholar.google.com/scholar_lookup?title=Inter-and+intra-tooth+variation+in+the+oxygen+isotope+composition+of+mammalian+tooth+enamel+phosphate%3A+Implications+for+palaeoclimatological+and+palaeobiological+research&author=H.+C.+Fricke&author=J.+R.+O%E2%80%99Neil&publication_year=1996&journal=Palaeogeogr.+Palaeoclimatol.+Palaeoecol.&pages=91-99&doi=10.1016%2FS0031-0182%2896%2900072-7
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2014.04.002
https://www.ncbi.nlm.nih.gov/pubmed/25242064
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000367421200010
https://scholar.google.com/scholar_lookup?title=Investigation+of+equid+paleodiet+from+Sch%C3%B6ningen+13+II-4+through+dental+wear+and+isotopic+analyses%3A+Archaeological+implications&author=F.+Rivals&author=M.-A.+Julien&author=M.+Kuitems&author=T.+Van+Kolfschoten&author=J.+Serangeli&author=D.+G.+Drucker&author=H.+Bocherens&author=N.+J.+Conard&publication_year=2015&journal=J.+Hum.+Evol.&pages=129-137&doi=10.1016%2Fj.jhevol.2014.04.002&pmid=25242064
https://doi-org.docelec.u-bordeaux.fr/10.1130/0091-7613(1998)026%3C0219:FIROSC%3E2.3.CO;2
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000072436000007
https://scholar.google.com/scholar_lookup?title=Fossil+isotope+records+of+seasonal+climate+and+ecology%3A+Straight+from+the+horse%E2%80%99s+mouth&author=Z.+Sharp&author=T.+Cerling&publication_year=1998&journal=Geology&pages=219-222&doi=10.1130%2F0091-7613%281998%29026%253C0219%3AFIROSC%253E2.3.CO%3B2
https://doi-org.docelec.u-bordeaux.fr/10.1016/0031-0182(94)90095-7
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=A1994NC62800003
https://scholar.google.com/scholar_lookup?title=Diet%2C+physiology+and+ecology+of+fossil+mammals+as+inferred+from+stable+carbon+and+nitrogen+isotope+biogeochemistry%3A+Implications+for+Pleistocene+bears&author=H.+Bocherens&author=M.+Fizet&author=A.+Mariotti&publication_year=1994&journal=Palaeogeogr.+Palaeoclimatol.+Palaeoecol.&pages=213-225&doi=10.1016%2F0031-0182%2894%2990095-7
https://doi-org.docelec.u-bordeaux.fr/10.1006/jasc.1996.0126
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=A1997WZ79000004
https://scholar.google.com/scholar_lookup?title=The+Effects+of+Sample+Treatment+and+Diagenesis+on+the+Isotopic+Integrity+of+Carbonate+in+Biogenic+Hydroxylapatite&author=P.+L.+Koch&author=N.+Tuross&author=M.+L.+Fogel&publication_year=1997&journal=J.+Archaeol.+Sci.&pages=417-429&doi=10.1006%2Fjasc.1996.0126
https://doi-org.docelec.u-bordeaux.fr/10.1006/jasc.1998.0351
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000082642600002
https://scholar.google.com/scholar_lookup?title=Correspondence+between+stable+carbon%2C+oxygen+and+nitrogen+isotopes+in+human+tooth+enamel+and+dentine%3A+Infant+diets+at+Kaminaljuy%C3%BA&author=L.+E.+Wright&author=H.+P.+Schwarcz&publication_year=1999&journal=J.+Archaeol.+Sci.&pages=1159-1170&doi=10.1006%2Fjasc.1998.0351

T. E. Cerling, J. M. Harris, J. A. Hart, P. Kaleme, H. Klingel, M. G. Leakey, N. E. Levin, R. L. Lewison, B. H.
Passey, Stable isotope ecology of the common hippopotamus. J. Zool.276, 204—-212 (2008).

Crossref

ISI

Google Scholar

61

H. Bocherens, O. Sandrock, O. Kullmer, F. Schrenk, Hominin palaeoecology in Late Pliocene Malawi: First
insights from isotopes (13C, 180) in mammal teeth. S. Afr. J. Sci.107, 1-6 (2011).

Crossref

ISI

Google Scholar
62

M. T. Clementz, P. A. Holroyd, P. L. Koch, Identifying aquatic habits of herbivorous mammals through stable
isotope analysis. Palaios23, 574-585 (2008).

Crossref

ISI

Google Scholar
63

A. Souron, M. Balasse, J.-R. Boisserie, Intra-tooth isotopic profiles of canines from extant Hippopotamus
amphibius and late Pliocene hippopotamids (Shungura Formation, Ethiopia): Insights into the seasonality of diet
and climate. Palaeogeogr. Palaeoclimatol. Palaeoecol.342-343, 97-110 (2012).

Crossref

ISI

Google Scholar

64

Y. Egels, Sites archéologiques de Melka-Kontouré: Gombore et Garba. Carte au 1:2.000. (Institut Géographique
National, Paris, 1971).

Google Scholar

65

J. Chavaillon, Melka-Kunturé, campagnes de fouilles 1969-1970. Ann.d’EthiopielX, 3—11 (1972).

Google Scholar

66

M. Piperno, G. M. Bulgarelli, R. Gallotti, “The lithic industry of Level D. Débitage and tools on flake” in Studies on
the Early Paleolithic site of Melka Kunture, Ethiopia, J. Chavaillon, M. Piperno, Eds. (lIstituto Italiano di Preistoria e
Protostoria, Florencia, 2004), pp. 469-544.

Google Scholar

67

M. Piperno, G. M. Bulgarelli, R. Gallotti, “The lithic industry of Level D. Tools on pebble and percussion material”
in Studies on the Early Paleolithic site of Melka Kunture, Ethiopia, J. Chavaillon, M. Piperno, Eds. (Istituto Italiano
di Preistoria e Protostoria, Florencia, 2004), pp. 545-580.

Google Scholar

68

D. R. Braun, V. Aldeias, W. Archer, J. R. Arrowsmith, N. Baraki, C. J. Campisano, A. L. Deino, E. N. DiMaggio, G.
Dupont-Nivet, B. Engda, D. A. Feary, D. I. Garello, Z. Kerfelew, S. P. McPherron, D. B. Patterson, J. S. Reeves,
J. C. Thompson, K. E. Reed, Earliest known Oldowan artifacts at >2.58 Ma from Ledi-Geraru, Ethiopia, highlight
early technological diversity. Proc. Natl. Acad. Sci. U.S.A.116, 11712-11717 (2019).

Crossref

PubMed

ISI

Google Scholar

69

S. Semaw, M. J. Rogers, J. Quade, P. R. Renne, R. F. Butler, M. Dominguez-Rodrigo, D. Stout, W. S. Hart, T.
Pickering, S. W. Simpson, 2.6-Million-year-old stone tools and associated bones from OGS-6 and OGS-7, Gona,
Afar, Ethiopia. J. Hum. Evol.45, 169-177 (2003).

Crossref

PubMed

ISI

Google Scholar

70

S. Semaw, “The oldest stone artifacts from Gona (2.6-2.5 Ma), Afar, Ethiopia: Implications for understanding the
earliest stages of stone knapping” in The Oldowan: Case Studies into the Earliest Stone Age, N. Toth, K. Schick,
Eds. (Stone Age Institute Press, Gosport, IN, 2006), pp. 43—75.

Google Scholar

71

D. Stout, J. Quade, S. Semaw, M. J. Rogers, N. E. Levin, Raw material selectivity of the earliest stone toolmakers
at Gona, Afar, Ethiopia. J. Hum. Evol.48, 365-380 (2005).

Crossref

Page 15 of 19


https://doi-org.docelec.u-bordeaux.fr/10.1111/j.1469-7998.2008.00450.x
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000259868000010
https://scholar.google.com/scholar_lookup?title=Stable+isotope+ecology+of+the+common+hippopotamus&author=T.+E.+Cerling&author=J.+M.+Harris&author=J.+A.+Hart&author=P.+Kaleme&author=H.+Klingel&author=M.+G.+Leakey&author=N.+E.+Levin&author=R.+L.+Lewison&author=B.+H.+Passey&publication_year=2008&journal=J.+Zool.&pages=204-212&doi=10.1111%2Fj.1469-7998.2008.00450.x
https://doi-org.docelec.u-bordeaux.fr/10.4102/sajs.v107i3/4.331
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000290553300013
https://scholar.google.com/scholar_lookup?title=Hominin+palaeoecology+in+Late+Pliocene+Malawi%3A+First+insights+from+isotopes+%2813C%2C+18O%29+in+mammal+teeth&author=H.+Bocherens&author=O.+Sandrock&author=O.+Kullmer&author=F.+Schrenk&publication_year=2011&journal=S.+Afr.+J.+Sci.&pages=1-6&doi=10.4102%2Fsajs.v107i3%2F4.331
https://doi-org.docelec.u-bordeaux.fr/10.2110/palo.2007.p07-054r
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000259765000002
https://scholar.google.com/scholar_lookup?title=Identifying+aquatic+habits+of+herbivorous+mammals+through+stable+isotope+analysis&author=M.+T.+Clementz&author=P.+A.+Holroyd&author=P.+L.+Koch&publication_year=2008&journal=Palaios&pages=574-585&doi=10.2110%2Fpalo.2007.p07-054r
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.palaeo.2012.05.007
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000306727800008
https://scholar.google.com/scholar_lookup?title=Intra-tooth+isotopic+profiles+of+canines+from+extant+Hippopotamus+amphibius+and+late+Pliocene+hippopotamids+%28Shungura+Formation%2C+Ethiopia%29%3A+Insights+into+the+seasonality+of+diet+and+climate&author=A.+Souron&author=M.+Balasse&author=J.-R.+Boisserie&publication_year=2012&journal=Palaeogeogr.+Palaeoclimatol.+Palaeoecol.&pages=97-110&doi=10.1016%2Fj.palaeo.2012.05.007
https://scholar.google.com/scholar?q=Y.+Egels%2C+Sites+arch%C3%A9ologiques+de+Melka-Kontour%C3%A9%3A+Gombore+et+Garba.+Carte+au+1%3A2.000.+%28Institut+G%C3%A9ographique+National%2C+Paris%2C+1971%29.
https://scholar.google.com/scholar?q=J.+Chavaillon%2C+Melka-Kuntur%C3%A9%2C+campagnes+de+fouilles+1969-1970.+Ann.d%E2%80%99EthiopieIX%2C+3%E2%80%93%C2%AD11+%281972%29.
https://scholar.google.com/scholar?q=M.+Piperno%2C+G.+M.+Bulgarelli%2C+R.+Gallotti%2C+%E2%80%9CThe+lithic+industry+of+Level+D.+D%C3%A9bitage+and+tools+on+flake%E2%80%9D+in+Studies+on+the+Early+Paleolithic+site+of+Melka+Kunture%2C+Ethiopia%2C+J.+Chavaillon%2C+M.+Piperno%2C+Eds.+%28Istituto+Italiano+di+Preistoria+e+Protostoria%2C+Florencia%2C+2004%29%2C+pp.+469%E2%80%93544.
https://scholar.google.com/scholar?q=M.+Piperno%2C+G.+M.+Bulgarelli%2C+R.+Gallotti%2C+%E2%80%9CThe+lithic+industry+of+Level+D.+Tools+on+pebble+and+percussion+material%E2%80%9D+in+Studies+on+the+Early+Paleolithic+site+of+Melka+Kunture%2C+Ethiopia%2C+J.+Chavaillon%2C+M.+Piperno%2C+Eds.+%28Istituto+Italiano+di+Preistoria+e+Protostoria%2C+Florencia%2C+2004%29%2C+pp.+545%E2%80%93580.
https://doi-org.docelec.u-bordeaux.fr/10.1073/pnas.1820177116
https://www.ncbi.nlm.nih.gov/pubmed/31160451
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000471039700029
https://scholar.google.com/scholar_lookup?title=Earliest+known+Oldowan+artifacts+at+%3E2.58+Ma+from+Ledi-Geraru%2C+Ethiopia%2C+highlight+early+technological+diversity&author=D.+R.+Braun&author=V.+Aldeias&author=W.+Archer&author=J.+R.+Arrowsmith&author=N.+Baraki&author=C.+J.+Campisano&author=A.+L.+Deino&author=E.+N.+DiMaggio&author=G.+Dupont-Nivet&author=B.+Engda&author=D.+A.+Feary&author=D.+I.+Garello&publication_year=2019&journal=Proc.+Natl.+Acad.+Sci.+U.S.A.&pages=11712-11717&doi=10.1073%2Fpnas.1820177116&pmid=31160451
https://doi-org.docelec.u-bordeaux.fr/10.1016/S0047-2484(03)00093-9
https://www.ncbi.nlm.nih.gov/pubmed/14529651
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000185995000005
https://scholar.google.com/scholar_lookup?title=2.6-Million-year-old+stone+tools+and+associated+bones+from+OGS-6+and+OGS-7%2C+Gona%2C+Afar%2C+Ethiopia&author=S.+Semaw&author=M.+J.+Rogers&author=J.+Quade&author=P.+R.+Renne&author=R.+F.+Butler&author=M.+Dominguez-Rodrigo&author=D.+Stout&author=W.+S.+Hart&author=T.+Pickering&author=S.+W.+Simpson&publication_year=2003&journal=J.+Hum.+Evol.&pages=169-177&doi=10.1016%2FS0047-2484%2803%2900093-9&pmid=14529651
https://scholar.google.com/scholar?q=S.+Semaw%2C+%E2%80%9CThe+oldest+stone+artifacts+from+Gona+%282.6-2.5+Ma%29%2C+Afar%2C+Ethiopia%3A+Implications+for+understanding+the+earliest+stages+of+stone+knapping%E2%80%9D+in+The+Oldowan%3A+Case+Studies+into+the+Earliest+Stone+Age%2C+N.+Toth%2C+K.+Schick%2C+Eds.+%28Stone+Age+Institute+Press%2C+Gosport%2C+IN%2C+2006%29%2C+pp.+43%E2%80%9375.
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2004.10.006

PubMed
ISI

Google Scholar
72

D. Stout, S. Semaw, M. J. Rogers, D. Cauche, Technological variation in the earliest Oldowan from Gona, Afar,
Ethiopia. J. Hum. Evol.58, 474-491 (2010).

Crossref

PubMed

ISI

Google Scholar

73

E. Hovers, “Treading carefully: Site formation processes and Pliocene lithic technology” in Oldowan: Rather More
than Smashing Stones. First Hominid Technology Workshop, R. Mora, I. de la Torre, Eds. (Centre d’Estudis del
Patrimoni Arqueologic de la Prehistoria, Universitat Autonoma de Barcelona, 2003), pp. 145-164.

Google Scholar

74

T. Goldman-Neuman, E. Hovers, “Methodological Considerations in the Study of Oldowan Raw Material
Selectivity: Insights from A. L. 894 (Hadar, Ethiopia)” in Interdisciplinary Approaches to the Oldowan, E. Hovers,
D. Braun, Eds. (Springer, 2009), pp. 71-84.

Google Scholar

75

E. Hovers, “Learning from mistakes: Flaking accidents and knapping skills in the assemblage of A.L. 894 (Hadar,
Ethiopia)” in The Cutting Edge: New Approaches to the Archaeology of Human Origins, K. Schick, N. Toth, Eds.
(Stone Age Institute Press, Gosport, IN, 2009), pp. 137-150.

Google Scholar

76

T. Goldman-Neuman, E. Hovers, Raw material selectivity in Late Pliocene Oldowan sites in the Makaamitalu
Basin, Hadar, Ethiopia. J. Hum. Evol.62, 353-366 (2012).

Crossref

PubMed

ISI

Google Scholar

77

H. Roche, J.-P. Brugal, A. Delagnes, C. Feibel, S. Harmand, M. Kibunjia, S. Prat, P.-J. Texier, Les sites
archéologiques plio-pléistocenes de la formation de Nachukui, Ouest-Turkana, Kenya: Bilan synthétique 1997—
2001. C. R. Palevol.2, 663-673 (2003).

Crossref

Google Scholar

78

A. Delagnes, H. Roche, Late Pliocene hominid knapping skills: The case of Lokalalei 2C, West Turkana, Kenya.
J. Hum. Evol.48, 435-472 (2005).

Crossref

PubMed

ISI

Google Scholar

79

S. Harmand, “Variability in Raw Material Selectivity at the Late Pliocene sites of Lokalalei, West Turkana, Kenya”
in Interdisciplinary Approaches to the Oldowan, E. Hovers, D. Braun, Eds. (Springer, 2009), pp. 85-97.

Google Scholar

80

A. Delagnes, J.-R. Boisserie, Y. Beyene, K. Chuniaud, C. Guillemot, M. Schuster, Archaeological investigations in
the Lower Omo Valley (Shungura Formation, Ethiopia): New data and perspectives. J. Hum. Evol.61, 215-222
(2011).

Crossref

PubMed

ISI

Google Scholar

81

K. Kuman, D. E. Granger, R. J. Gibbon, T. R. Pickering, M. V. Caruana, L. Bruxelles, R. J. Clarke, J. L. Heaton,
D. Stratford, C. K. Brain, A new absolute date from Swartkrans Cave for the oldest occurrences of Paranthropus
robustus and Oldowan stone tools in South Africa. J. Hum. Evol.156, 103000 (2021).

Crossref

PubMed

ISI

Google Scholar
82

Page 16 of 19


https://www.ncbi.nlm.nih.gov/pubmed/15788183
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000228308300002
https://scholar.google.com/scholar_lookup?title=Raw+material+selectivity+of+the+earliest+stone+toolmakers+at+Gona%2C+Afar%2C+Ethiopia&author=D.+Stout&author=J.+Quade&author=S.+Semaw&author=M.+J.+Rogers&author=N.+E.+Levin&publication_year=2005&journal=J.+Hum.+Evol.&pages=365-380&doi=10.1016%2Fj.jhevol.2004.10.006&pmid=15788183
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2010.02.005
https://www.ncbi.nlm.nih.gov/pubmed/20430417
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000279276600002
https://scholar.google.com/scholar_lookup?title=Technological+variation+in+the+earliest+Oldowan+from+Gona%2C+Afar%2C+Ethiopia&author=D.+Stout&author=S.+Semaw&author=M.+J.+Rogers&author=D.+Cauche&publication_year=2010&journal=J.+Hum.+Evol.&pages=474-491&doi=10.1016%2Fj.jhevol.2010.02.005&pmid=20430417
https://scholar.google.com/scholar?q=E.+Hovers%2C+%E2%80%9CTreading+carefully%3A+Site+formation+processes+and+Pliocene+lithic+technology%E2%80%9D+in+Oldowan%3A+Rather+More+than+Smashing+Stones.+First+Hominid+Technology+Workshop%2C+R.+Mora%2C+I.+de+la+Torre%2C+Eds.+%28Centre+d%E2%80%99Estudis+del+Patrimoni+Arqueol%C3%B2gic+de+la+Prehist%C3%B2ria%2C+Universitat+Aut%C3%B2noma+de+Barcelona%2C+2003%29%2C+pp.+145%E2%80%93164.
https://scholar.google.com/scholar?q=T.+Goldman-Neuman%2C+E.+Hovers%2C+%E2%80%9CMethodological+Considerations+in+the+Study+of+Oldowan+Raw+Material+Selectivity%3A+Insights+from+A.+L.+894+%28Hadar%2C+Ethiopia%29%E2%80%9D+in+Interdisciplinary+Approaches+to+the+Oldowan%2C+E.+Hovers%2C+D.+Braun%2C+Eds.+%28Springer%2C+2009%29%2C+pp.+71-84.
https://scholar.google.com/scholar?q=E.+Hovers%2C+%E2%80%9CLearning+from+mistakes%3A+Flaking+accidents+and+knapping+skills+in+the+assemblage+of+A.L.+894+%28Hadar%2C+Ethiopia%29%E2%80%9D+in+The+Cutting+Edge%3A+New+Approaches+to+the+Archaeology+of+Human+Origins%2C+K.+Schick%2C+N.+Toth%2C+Eds.+%28Stone+Age+Institute+Press%2C+Gosport%2C+IN%2C+2009%29%2C+pp.+137%E2%80%93150.
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2011.05.006
https://www.ncbi.nlm.nih.gov/pubmed/21741072
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000302981200004
https://scholar.google.com/scholar_lookup?title=Raw+material+selectivity+in+Late+Pliocene+Oldowan+sites+in+the+Makaamitalu+Basin%2C+Hadar%2C+Ethiopia&author=T.+Goldman-Neuman&author=E.+Hovers&publication_year=2012&journal=J.+Hum.+Evol.&pages=353-366&doi=10.1016%2Fj.jhevol.2011.05.006&pmid=21741072
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.crpv.2003.06.001
https://scholar.google.com/scholar_lookup?title=Les+sites+arch%C3%A9ologiques+plio-pl%C3%A9istoc%C3%A8nes+de+la+formation+de+Nachukui%2C+Ouest-Turkana%2C+Kenya%3A+Bilan+synth%C3%A9tique+1997%E2%80%932001&author=H.+Roche&author=J.-P.+Brugal&author=A.+Delagnes&author=C.+Feibel&author=S.+Harmand&author=M.+Kibunjia&author=S.+Prat&author=P.-J.+Texier&publication_year=2003&journal=C.+R.+Palevol.&pages=663-673&doi=10.1016%2Fj.crpv.2003.06.001
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2004.12.005
https://www.ncbi.nlm.nih.gov/pubmed/15857650
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000229300200001
https://scholar.google.com/scholar_lookup?title=Late+Pliocene+hominid+knapping+skills%3A+The+case+of+Lokalalei+2C%2C+West+Turkana%2C+Kenya&author=A.+Delagnes&author=H.+Roche&publication_year=2005&journal=J.+Hum.+Evol.&pages=435-472&doi=10.1016%2Fj.jhevol.2004.12.005&pmid=15857650
https://scholar.google.com/scholar?q=S.+Harmand%2C+%E2%80%9CVariability+in+Raw+Material+Selectivity+at+the+Late+Pliocene+sites+of+Lokalalei%2C+West+Turkana%2C+Kenya%E2%80%9D+in+Interdisciplinary+Approaches+to+the+Oldowan%2C+E.+Hovers%2C+D.+Braun%2C+Eds.+%28Springer%2C+2009%29%2C+pp.+85%E2%80%9397.
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2011.03.008
https://www.ncbi.nlm.nih.gov/pubmed/21550098
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000292435700009
https://scholar.google.com/scholar_lookup?title=Archaeological+investigations+in+the+Lower+Omo+Valley+%28Shungura+Formation%2C+Ethiopia%29%3A+New+data+and+perspectives&author=A.+Delagnes&author=J.-R.+Boisserie&author=Y.+Beyene&author=K.+Chuniaud&author=C.+Guillemot&author=M.+Schuster&publication_year=2011&journal=J.+Hum.+Evol.&pages=215-222&doi=10.1016%2Fj.jhevol.2011.03.008&pmid=21550098
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2021.103000
https://www.ncbi.nlm.nih.gov/pubmed/34020297
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000661544500004
https://scholar.google.com/scholar_lookup?title=A+new+absolute+date+from+Swartkrans+Cave+for+the+oldest+occurrences+of+Paranthropus+robustus+and+Oldowan+stone+tools+in+South+Africa&author=K.+Kuman&author=D.+E.+Granger&author=R.+J.+Gibbon&author=T.+R.+Pickering&author=M.+V.+Caruana&author=L.+Bruxelles&author=R.+J.+Clarke&author=J.+L.+Heaton&author=D.+Stratford&author=C.+K.+Brain&publication_year=2021&journal=J.+Hum.+Evol.&doi=10.1016%2Fj.jhevol.2021.103000&pmid=34020297

D. E. Granger, R. J. Gibbon, K. Kuman, R. J. Clarke, L. Bruxelles, M. W. Caffee, New cosmogenic burial ages for
Sterkfontein Member 2 Australopithecus and Member 5 Oldowan. Nature522, 85-88 (2015).

Crossref

PubMed

ISI

Google Scholar
83

D. R. Braun, T. Plummer, J. V. Ferraro, P. Ditchfield, L. C. Bishop, Raw material quality and Oldowan hominin
toolstone preferences: Evidence from Kanjera South, Kenya. J. Archaeol. Sci.36, 1605-1614 (2009).

Crossref

ISI

Google Scholar

84

D. R. Braun, T. Plummer, P. Ditchfield, J. V. Ferraro, D. Maina, L. C. Bishop, R. Potts, Oldowan behavior and raw
material transport: Perspectives from the Kanjera Formation. J. Archaeol. Sci.35, 2329-2345 (2008).

Crossref

ISI

Google Scholar

85

D. R. Braun, T. W. Plummer, P. W. Ditchfield, L. C. Bishop, J. V. Ferraro, “Oldowan Technology and Raw Material
Variability at Kanjera South” in Interdisciplinary Approaches to the Oldowan, E. Hovers, D. Braun, Eds. (Springer,
2009), pp. 99-110.

Google Scholar

86

C. Lemorini, T. W. Plummer, D. R. Braun, A. N. Crittenden, P. W. Ditchfield, L. C. Bishop, F. Hertel, J. S. Oliver,
F. W. Marlowe, M. J. Schoeninger, R. Potts, Old stones’ song: Use-wear experiments and analysis of the
Oldowan quartz and quartzite assemblage from Kanjera South (Kenya). J. Hum. Evol.72, 10-25 (2014).
Crossref

PubMed

ISI

Google Scholar

87

H. Stollhofen, I. G. Stanistreet, N. Toth, K. D. Schick, A. Rodriguez-Cintas, R. M. Albert, P. Farrugia, J. K. Njau,
M. C. Pante, E. W. Herrmann, L. Ruck, M. K. Bamford, R. J. Blumenschine, F. T. Masao, Olduvai’s oldest
Oldowan. J. Hum. Evol.150, 102910 (2021).

Crossref

PubMed

ISI

Google Scholar

88

H. de Lumley, Y. Beyene, D. Barsky, L. Byrne, A. Camara, D. Cauche, V. Celiberti, A. Fournier, D. Pleurdeau,
“L’industrie lithique préoldowayenne du site de Fejej FJ-1” in Les sites préhistoriques de la région de Fejej, Sud-
Omo, Ethiopie, dans leur contexte stratigraphique et paléontologique, H. Lumley de, Y. Beyene, Eds. (Association
pour la diffusion de la pensée francaise (ADPF), Editions Recherche sur les civilisations, Paris, 2004), pp. 391—
563.

Google Scholar

89

D. Barsky, C. Chapon-Sao, J.-J. Bahain, Y. Beyene, D. Cauche, V. Celiberti, E. Desclaux, H. de Lumley, M.-A. de
Lumley, F. Marchal, P.-E. Moullé, D. Pleurdeau, The Early Oldowan Stone-Tool Assemblage from Fejej FJ-1A,
Ethiopia. J. Afr. Archaeol.9, 207-224 (2011).

Crossref

ISI

Google Scholar

90

P.-J. Texier, “Technological Assets for the Emergence of the Acheulean? Reflections on the Kokiselei 4 Lithic
Assemblage and Its Place in the Archaeological Context of West Turkana, Kenya” in The Emergence of the
Acheulean in East Africa and Beyond, R. Gallotti, M. Mussi, Eds. (Springer, 2018), pp. 33-52.

Google Scholar

91

M. Sahnouni, J. van der Made, M. Everett, Early North Africa: Chronology, ecology, and hominin behavior:
Insights from Ain Hanech and El-Kherba, northeastern Algeria. Quat. Int.223-224, 436438 (2010).

Crossref

ISI

Google Scholar

92

J. W. K. Harris, G. Isaac, Z. Kaufulu, “Sites in the upper KBS, Okote, and Chari Members: reports” in Koobi Fora
Research Project, vol. 5: Plio-Pleistocene Archaeology, G. Isaac, Ed. (Clarendon Press, 1997) pp. 115-236.

Page 17 of 19


https://doi-org.docelec.u-bordeaux.fr/10.1038/nature14268
https://www.ncbi.nlm.nih.gov/pubmed/25830884
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000355543400034
https://scholar.google.com/scholar_lookup?title=New+cosmogenic+burial+ages+for+Sterkfontein+Member+2+Australopithecus+and+Member+5+Oldowan&author=D.+E.+Granger&author=R.+J.+Gibbon&author=K.+Kuman&author=R.+J.+Clarke&author=L.+Bruxelles&author=M.+W.+Caffee&publication_year=2015&journal=Nature&pages=85-88&doi=10.1038%2Fnature14268&pmid=25830884
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jas.2009.03.025
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000266642600034
https://scholar.google.com/scholar_lookup?title=Raw+material+quality+and+Oldowan+hominin+toolstone+preferences%3A+Evidence+from+Kanjera+South%2C+Kenya&author=D.+R.+Braun&author=T.+Plummer&author=J.+V.+Ferraro&author=P.+Ditchfield&author=L.+C.+Bishop&publication_year=2009&journal=J.+Archaeol.+Sci.&pages=1605-1614&doi=10.1016%2Fj.jas.2009.03.025
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jas.2008.03.004
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000257340000024
https://scholar.google.com/scholar_lookup?title=Oldowan+behavior+and+raw+material+transport%3A+Perspectives+from+the+Kanjera+Formation&author=D.+R.+Braun&author=T.+Plummer&author=P.+Ditchfield&author=J.+V.+Ferraro&author=D.+Maina&author=L.+C.+Bishop&author=R.+Potts&publication_year=2008&journal=J.+Archaeol.+Sci.&pages=2329-2345&doi=10.1016%2Fj.jas.2008.03.004
https://scholar.google.com/scholar?q=D.+R.+Braun%2C+T.+W.+Plummer%2C+P.+W.+Ditchfield%2C+L.+C.+Bishop%2C+J.+V.+Ferraro%2C+%E2%80%9COldowan+Technology+and+Raw+Material+Variability+at+Kanjera+South%E2%80%9D+in+Interdisciplinary+Approaches+to+the+Oldowan%2C+E.+Hovers%2C+D.+Braun%2C+Eds.+%28Springer%2C+2009%29%2C+pp.+99%E2%80%93110.
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2014.03.002
https://www.ncbi.nlm.nih.gov/pubmed/24726228
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000339139400002
https://scholar.google.com/scholar_lookup?title=Old+stones%E2%80%99+song%3A+Use-wear+experiments+and+analysis+of+the+Oldowan+quartz+and+quartzite+assemblage+from+Kanjera+South+%28Kenya%29&author=C.+Lemorini&author=T.+W.+Plummer&author=D.+R.+Braun&author=A.+N.+Crittenden&author=P.+W.+Ditchfield&author=L.+C.+Bishop&author=F.+Hertel&author=J.+S.+Oliver&author=F.+W.+Marlowe&author=M.+J.+Schoeninger&author=R.+Potts&publication_year=2014&journal=J.+Hum.+Evol.&pages=10-25&doi=10.1016%2Fj.jhevol.2014.03.002&pmid=24726228
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2020.102910
https://www.ncbi.nlm.nih.gov/pubmed/33271475
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000600662100004
https://scholar.google.com/scholar_lookup?title=Olduvai%E2%80%99s+oldest+Oldowan&author=H.+Stollhofen&author=I.+G.+Stanistreet&author=N.+Toth&author=K.+D.+Schick&author=A.+Rodr%C3%ADguez-Cintas&author=R.+M.+Albert&author=P.+Farrugia&author=J.+K.+Njau&author=M.+C.+Pante&author=E.+W.+Herrmann&author=L.+Ruck&author=M.+K.+Bamford&publication_year=2021&journal=J.+Hum.+Evol.&doi=10.1016%2Fj.jhevol.2020.102910&pmid=33271475
https://scholar.google.com/scholar?q=H.+de+Lumley%2C+Y.+Beyene%2C+D.+Barsky%2C+L.+Byrne%2C+A.+Camara%2C+D.+Cauche%2C+V.+Celiberti%2C+A.+Fournier%2C+D.+Pleurdeau%2C+%E2%80%9CL%E2%80%99industrie+lithique+pr%C3%A9oldowayenne+du+site+de+Fejej+FJ-1%E2%80%9D+in+Les+sites+pr%C3%A9historiques+de+la+r%C3%A9gion+de+Fejej%2C+Sud-Omo%2C+Ethiopie%2C+dans+leur+contexte+stratigraphique+et+pal%C3%A9ontologique%2C+H.+Lumley+de%2C+Y.+Beyene%2C+Eds.+%28Association+pour+la+diffusion+de+la+pens%C3%A9e+fran%C3%A7aise+%28ADPF%29%2C+Editions+Recherche+sur+les+civilisations%2C+Paris%2C+2004%29%2C+pp.+391%E2%80%93563.
https://doi-org.docelec.u-bordeaux.fr/10.3213/2191-5784-10196
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000297732600005
https://scholar.google.com/scholar_lookup?title=The+Early+Oldowan+Stone-Tool+Assemblage+from+Fejej+FJ-1A%2C+Ethiopia&author=D.+Barsky&author=C.+Chapon-Sao&author=J.-J.+Bahain&author=Y.+Beyene&author=D.+Cauche&author=V.+Celiberti&author=E.+Desclaux&author=H.+de+Lumley&author=M.-A.+de+Lumley&author=F.+Marchal&author=P.-E.+Moull%C3%A9&author=D.+Pleurdeau&publication_year=2011&journal=J.+Afr.+Archaeol.&pages=207-224&doi=10.3213%2F2191-5784-10196
https://scholar.google.com/scholar?q=P.-J.+Texier%2C+%E2%80%9CTechnological+Assets+for+the+Emergence+of+the+Acheulean%3F+Reflections+on+the+Kokiselei+4+Lithic+Assemblage+and+Its+Place+in+the+Archaeological+Context+of+West+Turkana%2C+Kenya%E2%80%9D+in+The+Emergence+of+the+Acheulean+in+East+Africa+and+Beyond%2C+R.+Gallotti%2C+M.+Mussi%2C+Eds.+%28Springer%2C+2018%29%2C+pp.+33%E2%80%9352.
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.quaint.2009.07.016
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000282021400049
https://scholar.google.com/scholar_lookup?title=Early+North+Africa%3A+Chronology%2C+ecology%2C+and+hominin+behavior%3A+Insights+from+Ain+Hanech+and+El-Kherba%2C+northeastern+Algeria&author=M.+Sahnouni&author=J.+van+der+Made&author=M.+Everett&publication_year=2010&journal=Quat.+Int.&pages=436-438&doi=10.1016%2Fj.quaint.2009.07.016

Google Scholar
93

S. Mana, S. Hemming, D. V. Kent, C. J. Lepre, Temporal and Stratigraphic Framework for Paleoanthropology
Sites Within East-Central Area 130, Koobi Fora, Kenya. Front. Earth Sci.7, 230 (2019).

Crossref

ISI

Google Scholar

94

R. Mora, I. de la Torre, Percussion tools in Olduvai Beds | and Il (Tanzania): Implications for early human
activities. J. Anthropol. Archaeol.24, 179-192 (2005).

Crossref

ISI

Google Scholar

95

A. L. Deino, (40)Ar/(39)Ar dating of Bed I, Olduvai Gorge, Tanzania, and the chronology of early Pleistocene
climate change. J. Hum. Evol.63, 251-273 (2012).

Crossref

PubMed

ISI

Google Scholar

96

I. de la Torre, R. M. Albert, A. Arroyo, R. Macphail, L. J. McHenry, R. Mora, J. K. Njau, M. C. Pante, C. A. Rivera-
Rondén, A. Rodriguez-Cintas, |. G. Stanistreet, H. Stollhofen, K. Wehr, New excavations at the HWK EE site:
Archaeology, paleoenvironment and site formation processes during late Oldowan times at Olduvai Gorge,
Tanzania. J. Hum. Evol.120, 140-202 (2018).

Crossref

PubMed

ISI

Google Scholar

97

I. de la Torre, A. Benito-Calvo, C. Martin-Ramos, L. J. McHenry, R. Mora, J. K. Njau, M. C. Pante, |. G.
Stanistreet, H. Stollhofen, New excavations in the MNK Skull site, and the last appearance of the Oldowan and
Homo habilis at Olduvai Gorge, Tanzania. J. Anthropol. Archaeol.61, 101255 (2021).

Crossref

ISI

Google Scholar

98

A. |. Herries, J. Shaw, Palaeomagnetic analysis of the Sterkfontein palaeocave deposits: Implications for the age
of the hominin fossils and stone tool industries. J. Hum. Evol.60, 523-539 (2011).

Crossref

PubMed

ISI

Google Scholar

99

M. Chazan, D. M. Avery, M. K. Bamford, F. Berna, J. Brink, Y. Fernandez-Jalvo, P. Goldberg, S. Holt, A. Matmon,
N. Porat, H. Ron, L. Rossouw, L. Scott, L. K. Horwitz, The Oldowan horizon in Wonderwerk Cave (South Africa):
Archaeological, geological, paleontological and paleoclimatic evidence. J. Hum. Evol.63, 859-866 (2012).
Crossref

PubMed

ISI

Google Scholar

100

P. J. Texier, The Oldowan assemblabe from NY18 site at Nyabusosi (Toro-Uganda). Comptes rendus de
I’Académie des Sciences320, 647-653 (1995).

GO TO REFERENCE

Google Scholar

Acknowledgments

We are grateful to the Authority for Research and Conservation of the Cultural Heritage (currently the
Ethiopian Heritage Authority) and to the Ministry of Culture and Tourism of the Federal Republic of
Ethiopia for the loan and temporary export permit of MK 81 GAR IVE 0043 (27 November 2015 to 26
January 2016) awarded to M. Mussi. For access to comparative fossil specimens (and associated CT
scans), we thank the following individuals and institutions: B. Zipfel and S. Jira (Evolutionary Studies
Institute, University of the Witwatersrand); E. Mbua and J. Kibii (National Museums of Kenya); A.

Page 18 of 19


https://scholar.google.com/scholar?q=J.+W.+K.+Harris%2C+G.+Isaac%2C+Z.+Kaufulu%2C+%E2%80%9CSites+in+the+upper+KBS%2C+Okote%2C+and+Chari+Members%3A+reports%E2%80%9D+in+Koobi+Fora+Research+Project%2C+vol.+5%3A+Plio-Pleistocene+Archaeology%2C+G.+Isaac%2C+Ed.+%28Clarendon+Press%2C+1997%29+pp.+115%E2%80%93236.
https://doi-org.docelec.u-bordeaux.fr/10.3389/feart.2019.00230
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000484608800002
https://scholar.google.com/scholar_lookup?title=Temporal+and+Stratigraphic+Framework+for+Paleoanthropology+Sites+Within+East-Central+Area+130%2C+Koobi+Fora%2C+Kenya&author=S.+Mana&author=S.+Hemming&author=D.+V.+Kent&author=C.+J.+Lepre&publication_year=2019&journal=Front.+Earth+Sci.&pages=230&doi=10.3389%2Ffeart.2019.00230
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jaa.2004.12.001
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000229382100005
https://scholar.google.com/scholar_lookup?title=Percussion+tools+in+Olduvai+Beds+I+and+II+%28Tanzania%29%3A+Implications+for+early+human+activities&author=R.+Mora&author=I.+de+la+Torre&publication_year=2005&journal=J.+Anthropol.+Archaeol.&pages=179-192&doi=10.1016%2Fj.jaa.2004.12.001
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2012.05.004
https://www.ncbi.nlm.nih.gov/pubmed/22809744
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000309573200002
https://scholar.google.com/scholar_lookup?title=%2840%29Ar%2F%2839%29Ar+dating+of+Bed+I%2C+Olduvai+Gorge%2C+Tanzania%2C+and+the+chronology+of+early+Pleistocene+climate+change&author=A.+L.+Deino&publication_year=2012&journal=J.+Hum.+Evol.&pages=251-273&doi=10.1016%2Fj.jhevol.2012.05.004&pmid=22809744
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2017.07.018
https://www.ncbi.nlm.nih.gov/pubmed/29153333
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000440527100009
https://scholar.google.com/scholar_lookup?title=New+excavations+at+the+HWK+EE+site%3A+Archaeology%2C+paleoenvironment+and+site+formation+processes+during+late+Oldowan+times+at+Olduvai+Gorge%2C+Tanzania&author=I.+de+la+Torre&author=R.+M.+Albert&author=A.+Arroyo&author=R.+Macphail&author=L.+J.+McHenry&author=R.+Mora&author=J.+K.+Njau&author=M.+C.+Pante&author=C.+A.+Rivera-Rond%C3%B3n&author=%C3%81.+Rodr%C3%ADguez-Cintas&author=I.+G.+Stanistreet&author=H.+Stollhofen&publication_year=2018&journal=J.+Hum.+Evol.&pages=140-202&doi=10.1016%2Fj.jhevol.2017.07.018&pmid=29153333
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jaa.2020.101255
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000621199800001
https://scholar.google.com/scholar_lookup?title=New+excavations+in+the+MNK+Skull+site%2C+and+the+last+appearance+of+the+Oldowan+and+Homo+habilis+at+Olduvai+Gorge%2C+Tanzania&author=I.+de+la+Torre&author=A.+Benito-Calvo&author=C.+Mart%C3%ADn-Ramos&author=L.+J.+McHenry&author=R.+Mora&author=J.+K.+Njau&author=M.+C.+Pante&author=I.+G.+Stanistreet&author=H.+Stollhofen&publication_year=2021&journal=J.+Anthropol.+Archaeol.&doi=10.1016%2Fj.jaa.2020.101255
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2010.09.001
https://www.ncbi.nlm.nih.gov/pubmed/21392817
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000290073500001
https://scholar.google.com/scholar_lookup?title=Palaeomagnetic+analysis+of+the+Sterkfontein+palaeocave+deposits%3A+Implications+for+the+age+of+the+hominin+fossils+and+stone+tool+industries&author=A.+I.+Herries&author=J.+Shaw&publication_year=2011&journal=J.+Hum.+Evol.&pages=523-539&doi=10.1016%2Fj.jhevol.2010.09.001&pmid=21392817
https://doi-org.docelec.u-bordeaux.fr/10.1016/j.jhevol.2012.08.008
https://www.ncbi.nlm.nih.gov/pubmed/23127763
https://gateway-webofknowledge-com.docelec.u-bordeaux.fr/gateway/Gateway.cgi?GWVersion=2&DestApp=WOS_CPL&UsrCustomerID=5e3815c904498985e796fc91436abd9a&SrcAuth=atyponcel&SrcApp=literatum&DestLinkType=FullRecord&KeyUT=000312967800010
https://scholar.google.com/scholar_lookup?title=The+Oldowan+horizon+in+Wonderwerk+Cave+%28South+Africa%29%3A+Archaeological%2C+geological%2C+paleontological+and+paleoclimatic+evidence&author=M.+Chazan&author=D.+M.+Avery&author=M.+K.+Bamford&author=F.+Berna&author=J.+Brink&author=Y.+Fernandez-Jalvo&author=P.+Goldberg&author=S.+Holt&author=A.+Matmon&author=N.+Porat&author=H.+Ron&author=L.+Rossouw&publication_year=2012&journal=J.+Hum.+Evol.&pages=859-866&doi=10.1016%2Fj.jhevol.2012.08.008&pmid=23127763
https://www-science-org.docelec.u-bordeaux.fr/doi/10.1126/science.add9115#body-ref-R100
https://scholar.google.com/scholar?q=P.+J.+Texier%2C+The+Oldowan+assemblabe+from+NY18+site+at+Nyabusosi+%28Toro-Uganda%29.+Comptes+rendus+de+l%E2%80%99Acad%C3%A9mie+des+Sciences320%2C+647%E2%80%93653+%281995%29.

Mabulla (National Museum of Tanzania); the Tanzania Commission for Science and Technology; M.
Endalemaw and Y. Assefa (Ethiopian Authority for Research and Conservation of Cultural Heritage);
W. Kimbel (Arizona State University); Z. Alemseged (University of Chicago); F. Spoor (Natural History
Museum, London); J.-F. Tournepiche (Musée d’Angouléme); J.-J. Cleyet-Merle (Musée National de
Préhistoire, Les Eyzies-de-Tayac); J. Radovci¢ (Croatian Natural History Museum); F. Groening
(Senckenberg, Forschungsstation fir Quartarpalaontologie); V. Merlin-Langlade (Musée d’Art et
d’Archéologie du Périgord); and M. Toussaint (ASBL Archéologie Andennaise and Royal Belgian
Institute of Natural Sciences). Isotopic analyses have been funded by the Biogeology Lab (University
of Tubingen), and we thank P. Tung for technical support. For technical assistance, we thank F.
Spoor, D. Plotzki, and H. Temming. We are grateful to P. Tafforeau and colleagues at the ESRF for
accessing beamtime on the ID19 beamline and for technical assistance. This research benefited from
the scientific framework of the University of Bordeaux’s IdEx Investments for the Future program/GPR
Human Past.

Funding: This research has been funded by Universita di Roma Sapienza grant C265133Z4B (M.M.);
Universita di Roma Sapienza grant SA11715C7C936C01 (M.M.); Ministero degli Affari Esteri e della
Cooperazione Internazionale grant ARC-000799 (M.M.); Ministero degli Affari Esteri e della
Cooperazione Internazionale grant ARC-001666 (M.M.); European Research Council (ERC) under the
European Union’s Horizon 2020 research and innovation program grant agreement 819960 (M.M.S.);
Fundacién Palarg (Spain) grants 2019 (J.P. and M.M.), 2020 (J.P., M.M., E.M.-Q., and S.R.-J.), and
2021 (J.P., M.M., E.M.-Q., and S.R.-J.); Leakey Foundation grant 42137 (E.M.-Q.). Deutscher
Akademischer Austauschdienst (DAAD) grant 57552336 (G.B.); Universita di Roma Sapienza grant
0044296 (G.B.); CNRS (A.L.C.); and postdoc Xunta de Galicia grant ED481D-2022/023 (E.M.-Q.).

Author contributions: Conceptualization: MM. Methodology: LDB. reopened the excavated area and
reidentified the archaeological levels for sampling. GB. collected the faunal teeth enamel samples
(sampling and pretreatment). Investigation: RTM, stratigraphy and geology; MMS, TWD, AG, ALC and
JJH, analysis of the dental samples; DG paleontology; HB and GB stable isotopes; EMQ, JP and SRJ
archaeological analysis; RB paleobotany; ALC analysis of the synchrotron micro-CT scans. Funding
acquisition: MM, MMS, JP, EMQ, SRJ, GB and ALC. Project administration: MM, JP, EMQ.
Supervision: MM. Writing — original draft: MM, with contributions from all authors. Writing — review and
editing: MM and EMQ, with contributions from all authors.

Competing interests: Authors declare that they have no competing interests

Data and materials availability: All data supporting the findings of this study are available within the
paper and its supplementary materials. Landmark data and R code used to conduct the geometric
morphometric analyses used in this study are available on the Publications page of Human Fossil
Record.org (https://human-fossil-record.org/index.php?/category/595). The hominin mandible #MK 81
GAR IVE 0043 as well as the palaeontological and archaeological collections from the site are kept at
the National Museum in Addis Ababa and available for scientific research.

License information: Copyright © 2023 the authors, some rights reserved; exclusive licensee
American Association for the Advancement of Science. No claim to original US government works.
https://www.science.org/about/science-licenses-journal-article-reuse

SUPPLEMENTARY MATERIALS
science.org/dol/10.1126/sclence.add9115
Materlals and Methods

Figs. Slto S22

Tabks S1to S4

References (45-100)

MDAR ReprodUCibllity Checkl1st

Submltted 15 July 2022:resubmltted16 December 2022
Accepted 29 September 2023

Published online 12 October 2023
10.1126/sclence.add915

Page 19 of 19


https://human-fossil-record.org/index.php?/category/595
https://www-science-org.docelec.u-bordeaux.fr/content/page/science-licenses-journal-article-reuse

