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Supplementary Information A. History of Studies

The Monumental Section of the Simbiro gully was discovered in the 1960s but was directly
investigated in the final days of 1973, when a large Pelorovis oldowayensis skull, still partially
embedded, came to light due to heavy rains and erosion (Supplementary Information Fig. Al-
2). After a brief rescue operation (Supplementary Information Fig. A3), the fossil was preserved
and is currently kept at the National Museum in Addis Ababa. Proper excavations were conducted
during three brief field seasons at the end of 1974, 1975, and 1976 (Supplementary Information
Fig. A4-5). Levels C and D were excavated in 1974 and 1975. It was often difficult to discriminate
between them. The last field season was focused on levels A and B. Pictures, plans, notes, and
manuscripts were prepared by Jean Chavaillon and his team. Notably, from 1974 to 1976, Ouardya
Oussedik directed the field research and took daily notes on the ongoing operations. A report on
the 1974 excavations was published ' and another one was prepared in 1976 but not published.

The pictures, plans, notes, and manuscripts are kept in the archives of the archeological mission.
Oussedik’s notes, hastily handwritten on the spot in French, generally refer to daily activities and
tasks. However, she added sketches and details which are useful to better understand how level C
deposited: bivalves are noticed (28-XI-74 and 27-XI-75); smaller artifacts are found within a sandy
deposit, larger ones within gravels (27-XI-75); the artifacts are often in heaps and the preservation
of the surfaces is uneven (28-XI-75); there are “clouds” (“nébuleuses”) of artifacts (1- XII-75) —
assumedly small ones; the color of artifacts varies from greyish (bad preservation) to black (good
preservation) (2-XII-75); most artifacts were in a vertical position, and large artifacts are found more
frequently deeper into the deposit, with the smaller ones above them (9-XII-75).

Then, in 2004, when Marcello Piperno was the director of the Italian Archaeological Mission,
another small test was dug in level C, 8 m south of Oussedik’s trench in that level (Supplementary
Information Fig. A5). Overall, approximately 18.7 m? of the MS has been excavated in the last 50
years, with 4 main archeological levels: from top to bottom, levels A, B, C, D (Supplementary
Information Table A1 and Supplementary Information Fig. A5). In the following years the site
was quoted in general terms in the literature but never published in detail. Samples were later taken
for various purposes, notably for a PhD thesis on palaeomagnetism defended by P. Cressier in
1980 2. More recently, the obsidian composition was analyzed by F.X. Le Bourdonnec in the
framework of his PhD thesis defended in 2007 3, while L. Morgan took a sample providing the first
40Ar/*°Ar dates . To date, the site has not attracted much attention 5.

Since 2017, fieldwork has been resumed in the Simbiro gully by the now Italo-Spanish
Archaeological Mission, directed by Margherita Mussi, allowing a full reassessment. A fifth level,
level E, not discussed here, is currently under excavations at the bottom of the creek.



Supplementary Information Table Al. The excavated surface of the archeological levels of the
MS (Chavaillon’s and Piperno’s fieldwork).

Level Area (m?)
Level A 44
Level B 6.6
Level C 4.1
Level C (Piperno’s excavations) 0.7
Level D 29
Total surface 18.7

Supplementary Information Fig. A1. The MS of Simbiro 11l in 1974 (archives of the Italo-
Spanish Archaeological Mission at Melka Kunture).



Supplementary Information Fig. A2. The Pelorovis oldowayensis skull still partially embedded
in the MS just below level B at the time of discovery in 1973 (archives of the Italo-Spanish
Archaeological Mission at Melka Kunture).
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Supplementary Information Fig. B3. The Pelorovis oldowayensis skull under excavation in
1973 (archives of the Italo-Spanish Archaeological Mission at Melka Kunture).



Supplementary Information Fig. A4. Fieldwork at the MS in 1975: levels B (right) and A (left)
(archives of the Italo-Spanish Archaeological Mission at Melka Kunture).
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Supplementary Information Fig. A5. Excavated surfaces and levels of the MS (Chavaillon’s and
Piperno’s fieldwork).
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Level B

Simbvrrom. 1974,

Les differents niveaux archéologiques

Supplementary Information Fig. A6. a) detail of the extant northern part of the MS, with
archaeological levels B, C, E. Note that most of Level B was removed in 1974-1976, as better seen
in Supplementary Information Fig. A4. Level D is not recorded in this part of the sequence; b)
the schematic stratigraphic sequence published by Oussedik?®. Note that the archaeological level D
recorded here is now understood to be instead level E.



Supplementary Information B. Paleoenvironmental data
Supplementary Information B1. The faunal remains

The collection of large mammals from the MS has been briefly described ©. It has approximately 80
specimens identified at least to family level. Only a few are from level C, and most are from levels
A, B, and E. Even if not strictly contemporaneous, they do provide valuable indications about the
age and environment of the site. In contrast to other sites at Melka Kunture, there is virtually no
unidentifiable fragment. More than half of the identifiable specimens belong to the Bovidae.
Approximately two- thirds of those that can be identified to the family level are alcelaphins, a
proportion more similar to that of the late Early Pleistocene site of Gombore 1l dated approximately
1 Ma 7 than to earlier sites, where the dominance of alcelaphins is overwhelming. They include at
least three taxa (Supplementary Information Table B1). Megalotragus can be recognized thanks
to its large size (Supplementary Information Fig. B1), while an identified Connochaetes (Sl
Supplementary Information Fig. B2) is certainly closer to C. gentryi leptoceras from Garba IVD,
also at Melka Kunture, and dated 1.95 Ma 7, than to the modern C. taurinus, the blue wildebeest.
There may be two species of Damaliscus, the modern tsessebe D. lunatus and perhaps the larger,
extinct D. niro, but Hippotragus would be an alternative identification, especially as some teeth are
hippotragin ones. Several specimens belong to the Bovini, and the MS is noticeable in
documenting, as in the KBS and Okote members of Koobi Fora, the co-occurrence of two species of
Pelorovis, P. oldowayensis, and P. turkanensis (SI Supplementary Information Fig. B3), although
uncertainty about the precise stratigraphic origin of the former leaves some doubts about their exact
contemporaneity. Other faunal elements are Equus 8. There is no definite evidence of hipparions,
even though they are present at later sites of Melka Kunture. A suid larger than Phacochoerus was
further identified. Simbiro also yielded the most complete specimen of the cercopithecid
Theropithecus so far discovered at Melka Kunture, which was collected just north of the MS below
archeological level E. It was identified as T. cf. oswaldi by Beaudet et al. & (SI Supplementary
Information Fig. B4), but the short, deep muzzle shows that it can be definitely identified as T.
oswaldi.



Supplementary Information Table B1. Faunal remains from the MS excavations.

Taxon n.
Bovidae Alcelaphini
Damaliscus cf. lunatus 3
Connochaetes cf. gentryi 5
Megalotragus sp. 5
Other Alcelaphini 5
Bovini
Pelorovis turkanensis 1
Pelorovis oldowayensis 1
Other Bovini 11
Hippotragini
Hippotragus? sp. 3
Reduncini 1
Unidentified Bovidae 12
Equidae (probably all Equus sp.) 13
Hippopotamus cf. amphibius 24
Suidae (not Phacochoerus) 1
Theropithecus oswaldi 1

50 mm

Supplementary Information Fig. B1. Specimen Sim I11-374: maxilla of Megalotragus sp., in lateral
and occlusal view.



a)
50 mm

b)

Supplementary Information Fig. B2. Specimen SIM 111-197: left horncore of Connochaetes
gentryi in posterior (a) and antero-dorsal (b) view.

Supplementary Information Fig. B3. Specimen SIM I1I-537: right horn of P. turkanensis in
posterior (a) and dorsal (b) view.
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Supplementary Information Fig. B4. Theropithecus oswaldi maxilla from level E in 3D.
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Supplementary Information B2. Phytoliths

Nine samples for phytolith analysis were taken from various levels of the MS, including
archeological levels B, C, and D (Supplementary Information Fig. B5). 3-5 g of dry sediment was
processed following standard protocols including the removal of carbonates with HCI, oxidation of
organic matter with H202, removal of clays by decantation, and densimetric separation of minerals
and biogenic silica particles using ZnBr2 heavy liquid set at density 2.3 g/cm3. Phytoliths, diatoms
(entire valves distinguished according to their overall shape round or pennate), sponges
(distinguished as spicules with preserved tip, asteroscleres, and birotulate gemmuloscleres), and
stomatocysts of Chrysophyceae were counted separately, but taxonomical identification was only
carried out for phytoliths. Absolute phytolith counts range from 142 to 702 morphotypes including
diagnostic and non-diagnostic morphotypes or morphotypes for which taxonomical identification is
not yet established (Supplementary Information Table B2). More than 67 different phytolith
morphotypes were identified; those observed only once, and unknown, were lumped into a single
category after counting. Absolute counts of grass silica short cell phytoliths (GSSCs) are >130 (270
in average), except for sample 3 (sum GSSC=24). Percentages were calculated on the total sum
of particles for diatoms, sponges and cysts, and on the total sum of phytoliths for phytolith

morphotypes.
“0Ar/**Ar age: 0.878 £ 0.014 Ma
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Supplementary Information Fig. B5. The analyzed phytolith samples placed on the stratigraphic
sequence with productive samples identified by black numbers. For the sedimentary interpretation
cfr. the Extended Data 2 legend.
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Supplementary Information Table B2. Categories of phytoliths and other biogenic silica particles
included in the PCA.

Categories Types included Categories Types included
All types of CRENATE,
BILOBATE, POLYLOBATE, I Those of the Poaceae
Poaceae Graminoids
CRoOsSS, RONDEL, ELONGATE and Cyperaceae
(POAC.) . (GRAM.) ;
DENDRITIC, PAPILLATE without categories
satellites
Cvperaceae CRENATE, RONDEL,
y(pCYP ) Cyperaceae PAPILLATE Pooid (POOID) | TRAPEZIFORM SHORT CELL
BULLIFORM e BILOBATE, POLYLOBATE,
(Bull) 4 types distinguished Lobate (LO) CROSS
Bambusoid
Podostemacea Podostemaceae AMOEBOID Saddle (Sa-
e (PODOS.) PLATE Bamb) SADDLE > 204
Chloridoid
Arecaceae SPHEROID ECHINATE Saddle (Sa- SADDLE long convex
(Arec.) Chlo) edges
Woody Dicots SPHEROID ORNATE Other Saddles SADDLE collapsed,
(WooD) (Sa-0) plateaued, regular
((:ggfﬁf? 4 types of BLocKY identified Other biogenic silica particles:
Diatoms Entire valves pennate
Ferns (FERN) 2 types of ELONGATE (DIATO) and round
Other forest Sponges Spicules, asteroscleres,
indicators (FI- 2 BLOCKY, 1 ELONGATE pong and birotulate
(SPONG)
oth) gemmuloscleres
Chrysophyte
(CHRYSO) Cysts

Phytolith morphotypes, which are highly redundant among plant taxa and rarely diagnostic of genus
or species, were classified based on information from the literature °2°. Phytolith names follow the
international nomenclature ICPN 2.0 2% Our classification, given in details in Supplementary
Information Table B2, can be summarized as follows:

(1) Grass silica short cell phytoliths (GSSCs) are diagnostic of Poaceae. CRENATE, RONDEL,
POLYLOBATE, BILOBATE, CROSS, and SADDLE morphotypes, which have been further
distinguished into subtypes according to size or shape, may provide additional information
1116 such as the morphotypes CRENATE and RONDEL with base diameter >15u are
considered markers for Cs high-elevation grasses of the Pooideae subfamily. POLYLOBATE
and Stipa/Vossia-type BILOBATE (short 10-18 p BILOBATE with constriction) are considered
markers of Panicoideae, while BILOBATE with scooped ends is considered a marker of
Ehrhartoideae Oryza (mostly aquatic) grasses. Very long BILOBATE (>26 p) with very long
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shank (>7 p) or Aristida-type BILOBATE is considered a marker for dry conditions. SADDLES
are typical for xerophytic Chloridoideae grasses, particularly SADDLES with long convex
edges (= squat saddles). Large SADDLES >20 p mark the presence of Bambusoideae, while
small CROSSES (7-10 W) are considered markers of the aquatic Vossia. ELONGATE DENDRITIC
phytoliths from grass inflorescences are also typical for the Poaceae family.

(2) Other morphotypes are diagnostic at family level such as SPHEROID ECHINATE for Arecaceae
(palm), Cyperaceae PAPILLATE (sedges), and Podostemaceae AMOEBOID PLATE. BULLIFORM
are diagnostic of Poaceae and Cyperaceae, which altogether represent Graminoid plants.

(3) Four BLocky morphotypes and two ELONGATE morphotypes >40 y were recognized as
originating respectively from conifers and ferns.

(4) SPHEROID ORNATE are markers for woody dicotyledons but cannot be precisely assigned
taxonomically.

(5) Several other morphotypes were identified and counted separately although their
taxonomical resolution is very vague, or their taxonomical origin is still unknown or
uncertain.

The most common morphotypes are shown in Supplementary Information Fig. B6.

In productive samples, phytoliths are abundant (>60-90%) 2. The preservation is exceptional in
comparison for instance to Olduvai 2324, Diatoms are mainly represented by pennate forms (i.e.,
mainly epiphytic species), which suggests open or marshy wetland. Sponges represent up to 15%
in sample 11 (archeological level D) and suggest riverine settings, also documented by the
occurrence of Podostemaceae AMOEBOID PLATE. Siliceous Chrysophyceae cysts represent up to
17% of the particles in archeological level B (sample 5). They are mostly documented in Alpine and
boreal to Artic environments where they occur in abundance on moss periphyton and epilithon 25,
while cysts of golden-brown algae were also observed in temperate forest soils in France (DB, pers.
obs.). In average, phytoliths of Poaceae (grasses) make up 56% and Cyperaceae <1% (except in
Level C, 21%), while forest indicators including Conifers and woody dicots phytoliths do not exceed
22% in any assemblage (Supplementary Information Fig. B7). Level B (sample 5) shows greater
abundance of phytoliths of conifers and ferns and of Chrysophytes, while levels C (sample 10) and
D (sample 11) show more SPHEROID ORNATE (woody dicots), Cyperaceae, BULLIFORM, and
bambusoid SADDLE phytoliths.

Principal component analysis (PCA) was carried out on percentages converted to square root to
handle the high heterogeneity of the abundance data. In a first step, all identified phytolith types
were considered in the analysis (67 phytolith types, plus diatoms, sponges, cysts). The most
meaningful information, however, was obtained by considering Diatoms, Sponges, Chrysophytes,
and a sub-set of phytolith types grouped as Poaceae, Cyperaceae, BULLIFORM, Podostemaceae,
Arecaceae, Woody Dicots, Conifers, Ferns, Other Forest indicators, Graminoids, Pooid GSSCs
(CRENATE + RONDEL + TRAPEZIFORM short-cell), Lobate (BILOBATES + POLYLOBATES + CROSSES),
Bambusoid SADDLE type, Chloridoid SADDLE type, other SADDLE types (Supplementary
Information Table B2).

Phytolith analysis furthermore allows making some assumption on the climate. The Ic phytolith
index is a proxy of the proportions of high elevation grass species (mainly Cz) versus low elevation
grass species (mainly Ca). Ic increases with increasing elevation. It somehow mirrors mean annual
temperature, which is the best predictor of the proportion of C4 grass species above atmospheric
pCO:2 and precipitation 26. Based on the phytolith index Ic calibrated on Eastern African mountains
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27, archeological levels B, C and D may have formed under cooler than present climate
(Supplementary Information Fig. B7).

The grass phytolith assemblages are dominated by BILOBATES, including Vossia-type and Scooped
BILOBATES, indicating that the grasslands were definitely mesophytic. They probably included a
majority of C4 grass species, but in proportions that cannot be precisely deduced from the phytoliths
because phytoliths are only partially related to the photosynthetic types of grasses
(Supplementary Information Fig. B8-9). Indeed, while the Pooid type phytoliths (CRENATE,
RONDEL, TRAPEZIFORM SHORT CELL) are only produced by Pooideae which are exclusively Cs, the
dominant morphotype in MS is BILOBATE. However, this morphotype is one of the most redundant
in grasses and is found in Ehrhartoideae (Cs), Bambusoideae (Cs) Danthonioideae (mainly Cs) and
Panicoideae species. In Eastern Africa about two-thirds of the latter ones are C4 and one-third is
Cs. The Caphotosynthetic signal of BILOBATES is therefore weak %27, MS paleograsslands definitely
have a much more mesophytic signal compared to Olduvai (1500 m asl, 1.89-1.35 Ma). At Olduvai,
phytoliths of palms (Arecaceae) and woody dicots exceed in abundance those of grasses (mainly
RONDELS which are produced by all Poaceae, especially the xerophytic Chloridoideae).

Supplementary Information Fig. B6. Phytoliths observed in the sedimentological and
archeological levels of the MS. Grass silica short cells (Poaceae) (a-d), a: Bilobate, b: Crenate, c:
Polylobate, d: Saddle. e-g: Blocky morphotypes derived from woody tissues and assigned to woody
dicotyledons, h: non-diagnostic Elongate that can be found in conifers and grasses, i-j: Blocky
morphotypes with granular appearance typical for conifers. i: Blocky with bordered pits (arrow).
Scale bar: 20 microns.
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Supplementary Information Fig. B7. Plots of phytolith average relative abundance in percent,
calculated on the total sum of phytoliths (N) or total sum of grass silica short cells (N*). Bars indicate
95% confidence interval. Purple shading indicates archeological samples. Graminoid include
Poaceae and Cyperaceae. See Supplementary Information Table B2 for morphotypes included
in each category. Climatic index Ic is phytolith ratio of Crenate + Rondel + Trapeziform short
cells/sum of grass silica short cells; calibrated on tropical East African mountains its present-day
value is of about 0.35 at 2000 m %7,
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Supplementary Information Fig. B8. Principal component analysis of the MS phytolith data
including only the main phytolith types. Grey circles and vegetation types were added post-hoc to
the analysis and represent our interpretation. See Supplementary Information Table B2 for
phytolith morphotypes included in each category.
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Supplementary Information Fig. B9. Box-plots showing the range for minimum and maximum
values (whiskers), average, and 25-75 percent quartiles (blue boxes) of grass silica short cell
phytoliths relative abundance (in %) according to their photosynthesis signal. Values were obtained
from N= 10 independent sedimentological and archeological levels, Simbiro, Melka Kunture,
Ethiopia. Refer to Supplementary Information Table B2 for phytolith morphotypes included in the
various categories.
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Supplementary Information B3. Stable isotope analysis

Principles of carbon and oxygen isotopic tracking

Stable isotopes studies have proven useful in reconstructing aspects of paleodiet and
paleoecology. The carbon and oxygen isotopic abundances in tooth enamel (carbonate apatite) of
herbivores is related respectively to the types of consumed plants and to the ingested water during
the formation of the analyzed tissue 2832

More precisely, variations in 8*C values in terrestrial environments reflect the relative abundance
of C3 and C4 plants, following the two main photosynthetic pathways. Cs plants consist of trees,
herbaceous plants, cool-season grasses and have 6*3C values ranging from -35%o to -20%o (mean
-27%o). Ca plants include many grass species and sedges in tropical areas and have & *C values
ranging from -14%o to -9%0 (mean -12%.) 333, Oxygen isotopic (& '80) abundance reflects the
source and amount of body-water ingested through plants or drinking water. Many factors play a
relevant role in the change of oxygen isotopic composition, as the continental effect, amount effect,
latitude, precipitations, and temperature 3640,

Furthermore, mammal water-dependent drinkers usually have lower 580 values lower than non-
obligate drinkers, depending on water availability and rainfall seasonality. Oxygen isotopic
composition can also be affected by habitat differences: for aquatic or water-dependent mammals
such as hippos, stable oxygen isotopes are depleted compared to terrestrial herbivores 323641,

Materials and methods

The measurements of 3C/*2C and *20/*%O isotopic ratios were performed on 14 fossil teeth
representing a range of taxa identified at the family level (hippopotamids, equids, and bovids) from
several archeological levels (A, n=7; B, n=11; D, n=7. Suitable fossil teeth were not available in
Level C (Supplementary Information Table B3).

The samples have been collected at the National Museum of Ethiopia (Addis Ababa), in agreement
with the ARCCH (Authority for Research and Conservation of the Cultural Heritage) authorities and
with Prof. Margherita Mussi, director of the Italo-Spanish archaeological mission at Melka Kunture
and Balchit (Ethiopia).

Fossil enamel was sampled using a drilling device equipped with a diamond-tipped bit to obtain 12-
15 mg of powder. For the analysis, we took bulk and intra-tooth samples. The bulk sampling
technique consists in engraving a vertical line on the tooth, to obtain a mean estimate of the
individual's diet during the period of tooth formation, averaging any seasonal fluctuation in isotopic
ratios. In contrast, intra-tooth serial sampling allows isotopic measurements from different periods
of an individual’s life. Samples are taken drilling horizontal bands and perpendicularly to the growth
axis of the tooth %2,

Enamel powder pre-treatment and isotopic analysis were conducted at the Biogeology Unit of the
Geoscience Department at the University of Tibingen (Germany). Powdered samples were soaked
in 2-3% NaOCI for 24h at 20°C to oxidize organic residues and rinsed twice with distilled water.
Then the remaining samples were treated with 0.1 M buffer acetic acid-calcium acetate (pH = 4.66)
for 24h at 20°C to remove exogenous carbonate 6. The international reference standards are
“Vienna PeeDee Belemnite” (VPDB) for the carbon and oxygen and “Vienna Standard Mean Ocean
Water” (VSMOW) for oxygen. Stable isotopic results are expressed in the following standard 6-

notations: X = [(Rsample/Rstandard)-1]*1000, where X is referred to 6'3C and &80 values and R
represent 3C/12C or 80/*%0, respectively. Pretreated (sample/enamel) carbonate was reacted with
99% H3PO4 for 4 h at 70 °C using a MultiFlow-Geo interfaced with the Elementar IsoPrime 100
IRMS. Final isotopic ratios are reported per mil (%o) calibrated with international standards (IAEA-
603: 6'3C = 2.46 / 580 = -2.37 and NBS-18: §'°C = -5.014 / 580 = -23.2), as well as three in-
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house standards. 1onOS software (Version 4.3) by Elementar was used to carry out multi-point
standard isotope calibration by generating a trend line (y=mx+c) that maps measured versus
expected isotopic results, which is then used to calibrate sample results 434

Intra-tooth variation analysis

The Simbiro isotopic results (6'3C and 6*®0) were compared to similar data published by Souron
et al. . In this study, the authors applied a high-resolution tooth enamel serial sampling (one
sample every 1mm to 3mm) on a lower (MA06-04 Ci) and an upper (MA06-04 Cs) canine of a
single common Hippopotamus from the Chari River, southern Chad. Authors also used the same
protocol for two fossil specimens of the Shungura Formation, an aff. Hippopotamus protamphibius
turkanensis (OMO 112/2-10014) and an aff. Hippopotamus protamphibius protamphibius (OMO
331-10003) “2. The Shungura Formation is located in the Lower Omo Valley (south-western
Ethiopia), at ~638 m a.s.l. It is one of the most complete Plio-Pleistocene continental sequences,
with ca. 800 m of interstratified volcanic tuffs, fluviatile, and fluvio-lacustrine sediments deposited
between ~3.6 Ma and ~1.0 Ma #4647, More precisely, OMO 112/2-10014 and OMO 331-10003 were
unearthed from units B-9 and C-9, from deposits a few meters below dated “°Ar/*°Ar levels “¢: B-
10-1 (2.965 £ 0.014 Ma) and Tuff D (2.526 + 0.014 Ma), respectively.

Souron et al. *2 took samples at linear intervals of 1-3mm, while we did the same at intervals of c.
5mm. Furthermore, Souron et al. > analyzed 20 to 41 samples from each modern or fossil
specimen, while we took 9 samples altogether from tooth n° 2056 discovered in the MS. In order
to allow all the same a comparison, we plotted the isotopic data from Souron et al. 4> samples
considering only those at c. 5mm from each other and ignoring those in between. This simulated
greater distance between sampling spots makes easier any comparison with our own results and
also reduced the data number by around half.

Reducing the sampling resolution and the number of samples, we made scatter graphs which
compare intra-tooth data by Souron et al. 4> with the hippo tusk n° 2056 (Supplementary
Information Fig. B11). Extant hippos produced 6*3C and 60 values with greater variation than
the fossil ones, even if in the MS specimen the values range is less variable than in those of Souron
et al. 42,

In conclusion, intra-tooth values from the hippo tusk of the MS show a clear consumption of Cs
plants and a stable trend in the diet and water source. Furthermore, as the teeth from the MS and
from the Shungura Formation were all deposited in fluvial sediments, a fluvial habitat can be
reasonably inferred, even taking into account transport and redeposition by a flowing river.
Comparisons with Souron et al. #? results are useful to properly understand seasonal variations
during the lifetime of a fossil hippo. However, more specimens and sampling at higher resolution
are both needed to confirm that the stable trend observed in hippo tooth n° 2056 actually reflects a
general pattern and can be considered, as such, a reliable paleoenvironmental signal.

Interpretation

The &'3C values of hippopotamids range from -0.8%o to +2.1%., pointing to a Ca diet, with only a
single value (-2.4%o) that could be interpreted as a Cs/C4-mixed diet indicator. The 6'3C values of
bovids and equids (all of them terrestrial herbivores and therefore grouped in the same category)
range from +0.16%o to +4.2%. (Supplementary Information Fig. B10). Thus, the 6'°C values from
the MS measured through bulk sampling on hippopotamids, bovids, and equids are all indicative of
the consumption of Ca plants, pointing to a grassland. However, hippopotamids seem to be more
versatile, including a low amount of Cs plants in their diet, as observed at other African sites 414,

The 680 values of hippopotamids show values ranging from +18.9%o to +23.9%., while the values
of bovids and equids range from +22.2%o to +28.2%0 (Supplementary Information Fig. B10). The
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oxygen data confirm a well-known isotopic feature of hippopotamids, which consistently show 60
values lower than those of terrestrial herbivores. This is linked to the distinction between
semiaquatic and terrestrial habitats 32:3,

The intratooth method was applied on a fragment of Hippopotamus cf. amphibius tusk
(Supplementary Information Fig. B11-12) from level B. Enamel bioapatite 6*3C values vary from
-2.2%o to -0.9%., while 60 values range from +18.0%0 to +19.7%.. Intratooth analyses show
uniform isotopic results with no significant variation in either 8'3C or §'80. This indicates a stable

C. diet and water conditions during tusk growth (Supplementary Information Fig. B13).

Supplementary Information Table B3. Isotopic results from the fossil teeth of the MS.

cclxtt)je Site | Level Taxon Tecnique Tissue | 8%Cvprps | 6"0vsmow

MLK-36 | MS | A Hippopotamus  cf bulk sampling | enamel |  +2.1 +23.9
amphibius

MLK-10 | MS A Equidae bulk sampling | enamel +3.1 +28.2

MLK-12 | MS A Equidae bulk sampling | enamel +2.1 +23.1

MLK-85 | MS A Bovidae (Alcelaphini) bulk sampling | enamel +4.2 +25.3

MLK-86 | MS A Bovidae bulk sampling | enamel | +0.83 +23.6

MLK-88 | MS A Bovidae bulk sampling | enamel +2.7 +23.3

MLK-37 | MS A Bovidae bulk sampling | enamel | +0.16 +22.2

MLK-30 | MS | B Hippopotamus  cf bulk sampling | enamel | -1.7 +18.9
amphibius

MLK-9 | MS B Hlppopota.lmus cf. bulk sampling | enamel 24 +21.1
amphibius

MLK-38 | MS | B Hippopotamus  cf. serial enamel | -18 +18.0
amphibius sampling

MLK-39 | MS | B Hippopotamus cf. serial enamel | -2.1 +18.2
amphibius sampling

MLK-40 | MS | B Hippopotamus  cf. serial enamel | -2.2 +19.1
amphibius sampling

MLK-41 | MS B Hlppopota.lmus cf. Sena.d enamel -1.6 +19.3
amphibius sampling

MLK-42 | MS | B Hippopotamus  cf. serial enamel | -15 +19.3
amphibius sampling

MLK-43 | MS | B Hippopotamus  cf. serial enamel | -1.1 +19.4
amphibius sampling

MLK-44 | MS | B Hippopotamus  cf. serial enamel | -0.9 +19.3
amphibius sampling

MLK-45 | MS | B Hippopotamus cf. serial enamel | -1.4 +19.6
amphibius sampling
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MLK-46 | MS Hippopotamus  cf. serial enamel | -1.4 +19.7
amphibius sampling
MLK-28 | MS Hlppopotgmus cf. bulk sampling | enamel -0.8 +22.2
amphibius
MLK-29 | MS Hlppopotgmus cf. bulk sampling | enamel | +0.18 +22.9
amphibius
MLK-31 | MS Hippopotamus cf. bulk sampling | enamel |  -0.4 +23.8
amphibius
MLK-95 | MS Bovidae (Hippotragini) bulk sampling | enamel +2.1 +24.4
MLK-97 | MS Bovidae bulk sampling | enamel +3.5 +25.9
MLK-98 | MS Bovidae bulk sampling | enamel +3.6 +26.8
MLK-99 | MS Bovidae bulk sampling | enamel +3.4 +26.7
35
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Supplementary Information Fig. B10. Bivariate plot of **C and 680 values (enamel) for the faunal
specimens from MS of Simbiro 1ll. Green, white, and yellow shades indicate Cs, mixed Cs-Cs, and C4

diets, respectively.
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Supplementary Information Fig. B11. Sampled hippo tooth: a: illustration of a hippo; b: photo
detail of the tusk fragment n° 2056 sampled for intra-tooth analysis.
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Supplementary Information Fig. B12. Plot of 5*3C and &80 intra-tooth values (enamel) measured
along the hippo tusk fragment n° 2056 of the MS.
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Supplementary Information Fig. B13. Plot of 5*3C and &80 intra-tooth values (enamel) measured
along the following teeth: the lower (MA06-04 Ci) and upper canine (MA06-04 Cs) of a common
hippopotamus from Chad*?; a fragmented tusk of Hippopotamus cf. amphibius (ID 2056) from the
MS of Simbiro IlI (this study); an aff. Hippopotamus protamphibius turkanensis (OMO 112/2- 10014)
and an aff. Hippopotamus protamphibius protamphibius (OMO 331-10003) from the Shungura
Formation“2,
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Supplementary Information C. The archeological record

After the inventory made by Chavaillon and kept in the archives of the archeological mission, the
excavated lithic assemblage totals 1474 pieces (level A =211, level B: 636, level C = 507, level D
=13 andlevel E = 107) (Supplementary Information Fig. C1). We added 70 pieces from Piperno's
fieldwork in level C and 12 eroding pieces recovered during the current stratigraphic research at
the MS section.

The artefact assemblage of level A is approximately half on coarse volcanic rocks (52.1%) and half
on obsidian (47.9%). We identify hammerstones, flakes, cores, retouched flakes, a single handaxe
and choppers. The lithic industry of level B is knapped mostly on coarse volcanic rocks (81.7%),
with the obsidian markedly less frequent (18.3%). The assemblage includes a substantial
percentage of flakes but large cutting tools (LCTs) (Supplementary Information Fig. C2) and large
flakes are prevalent. Cores and other types of artifacts are less well represented. The artifacts
recovered from level D are few and actually not representative. Note the existence of various
Acheulean LCTs, including ahandaxe and a cleaver on flake (Supplementary Information Fig. C3).
The analyzed assemblage from level E includes a large number of tools on coarse volcanic rocks
(61.4%) and a smaller number on obsidian (38.6%). We identified a substantial number of cores
and small-medium flakes. Other techno-types are flake tools, large flakes, and LCTs
(Supplementary Information Fig. C4).

Level A ER

B Faunal remains
B Lithic industry
B Natural clasts

Level E

1.993 2010

Supplementary Information Fig. C1. Plans of levels A, B and E by type of remain.
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Supplementary Information Fig. C2. Level B: handaxes (1-2) and a knife (3).
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Supplementary Information Fig. C3. Level D: obsidian partial handaxe (1), massive obsidian
scraper (2), basalt flake cleaver (3), basalt flake (4).
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30 mm

Supplementary Information Fig. C5. Level C: obsidian cores (1-2) and LCTs shaping flakes (3-
6).
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Supplementary Information Fig. C6. Level C: some examples of obsidian flake tools.
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Site n Range | Average | SD
Garba | 4435 | 11-272 63,5 45,1
Gombore Il | 637 | 50-270 91,4 35,4
MS-level B | 435 | 17-230 91,6 49,3
MS-level C | 533 | 8-124 42,9 18,7

Supplementary Information Table C1. The size of artefact from various Acheulean
assemblages of Melka Kunture

Number of Observations 75
Mean Vector (u) 152.223°
Length of Mean Vector (r) 0.149
Concentration 0.302
Circular Variance 0.425
Circular Standard Deviation | 55.891°
Rayleigh Test (Z) 1.667
Rayleigh Test (p) 0.189
Kuiper's Test (Uniform, V) 1.756
Kuiper's Test (p) <0.05

Supplementary Information Fig. C7. Rose diagram and calculated orientation values of
artifacts from level C
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Without Jackknifed

Site Level C | Level B | Atebella | Garbal | Langano lake | Garba Xlll | Gombore Il OBS | Gombore Il | Total
MS_Level C 100,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 16
MS_Level B 34 86,2 0,0 0,0 6,9 34 0,0 0,0 29
Atebella 0,0 0,0 100,0 0,0 0,0 0,0 0,0 0,0 4
Garball 0,0 111 0,0 88,9 0,0 0,0 0,0 0,0 9
Langano lake 0,0 0,0 0,0 0,0 100,0 0,0 0,0 0,0 5
Garba Xl 0,0 0,0 0,0 0,0 0,0 100,0 0,0 0,0 6
Gombore Il OBS 0,0 0,0 0,0 0,0 0,0 0,0 100,0 0,0 36
Gombore ll 0,0 32 0,0 0,0 0,0 0,0 32 93,5 31
Total 17 27 4 8 7 7 37 29 136

With Jackknifed

Site Level C | Level B | Atebella | Garbal | Langano lake | Garba Xlll | Gombore Il OBS | Gombore Il | Total
MS_Level C 50,0 37,5 0,0 6,3 6,3 0,0 0,0 0,0 16
MS_Level B 17,2 41,4 6,9 10,3 10,3 6,9 34 34 29
Atebella 0,0 50,0 0,0 50,0 0,0 0,0 0,0 0,0 4
Garbal 22,2 33,3 0,0 22,2 0,0 0,0 22,2 0,0 9
Langano lake 0,0 40,0 0,0 20,0 40,0 0,0 0,0 0,0 5
Garba Xl 0,0 33,3 0,0 0,0 16,7 33,3 0,0 16,7 6
Gombore Il (obsidian) 2,8 2,8 2,8 11,1 5,6 0,0 50,0 25,0 36
Gombore ll 32 0,0 3,2 3,2 3,2 9,7 16,1 61,3 31
Total 17 27 4 8 7 7 37 29 136

Supplementary Information Table C2. Confusion matrix on the GPA data of the handaxes in the analysed samples.
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Supplementary Information Fig. C8. Level C: obsidian handaxe on an indeterminate blank with
full bifacial reduction.



Supplementary Information Fig. C9. Level C: obsidian handaxe with full bifacial reduction on an
indeterminate blank.



Supplementary Information Fig. C10. Level C: handaxe on an obsidian pebble with full bifacial
reduction.



Supplementary Information Fig. C11. Level C: obsidian handaxe on an indeterminate blank
with full bifacial reduction.



Supplementary Information Fig. C12. Level C: obsidian handaxe on an indeterminate flake with
partial bifacial reduction.



Supplementary Information Fig. C13. Level C: obsidian handaxe on an indeterminate flake with
partial bifacial reduction.



Supplementary Information Fig. C14. Level C: obsidian handaxe on an indeterminate flake with
partial bifacial reduction.



Supplementary Information Fig. C15. Level C: obsidian handaxe on an indeterminate flake with
partial bifacial reduction.



Supplementary Information Fig. C16. Level C: obsidian handaxe on an indeterminate flake with
partial bifacial reduction.



Supplementary Information Fig. C17. Level C: obsidian handaxe on a cortical flake with non-
bifacial reduction.
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Supplementary Information Fig. C18. Level C: obsidian handaxes displaying various shaping
degrees.
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