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Abstract. The paper examines the tool assemblage from one of the key late Early Pleistocene sites of the
North-Eastern Caucasus — the Mukhkai I camp, layer 7c. The tools constitute three differentiated clusters in
terms of planigraphy. Despite this division, there are no significant differences in the typological composition
of tools among the clusters. Each cluster encompasses both heavy-duty impact tools and small retouched pieces
on flakes. Choppers, displaying various modifications of the working edge, particularly those with a narrow
cutting edge, predominate in the tool assemblage. Additionally, the assemblage comprises picks (triangular
and flat), chisel-like tools, heavy-duty scrapers, knives, notched tools, scrapers, and retouched flakes. The
typological composition of the tools at Mukhkai I, layer 7c, generally corresponds to the Oldowan assemblage.
Notably, the prominent tool types of the Acheulian technocomplex — handaxes and cleavers — are absent from
the lithic industry of layer 7c. However, the production of large flakes and their utilization as blanks for large
tools is recorded within this layer. Despite this, such practices did not gain widespread prevalence. Within the
excavated area of layer 7c, only three large flakes were unearthed, and each underwent transformation into
morphologically complete objects. Examining the collection’s debitage composition suggests that the primary
objective of lithic reduction remained the production of small flakes. Mastering large flake production did not
precipitate a decisive transformation in the technical and typological characteristics of the industry. From a
periodization standpoint, this camp corresponds to the Oldowan industry while exhibiting distinct indicators
of the Early Pleistocene large flake industry of the Caucasus, marking the transitional stage between Oldowan
and Acheulian. It is plausible that this camp pertains to the initial phase of this transitional period.

Keywords: Early Pleistocene; Northeastern Caucasus; Early Paleolithic; Oldowan; Early Acheulian; large
flake industry

For citation: Taymazov A.I. Tool Assemblage of the Mukhkai I Camp, Layer 7C: Discussing

the Cultural Content of the End of the Early Pleistocene of the Northeastern Caucasus. History,
Archeology and Ethnography of the Caucasus. 2023. Vol. 19. N.4. P. 989—1010. doi.org/10.32653/
CH194989-1010

© A.I. Taymazov, 2023
© Daghestan Federal Research Centre of RAS, 2023

989



NCTOPUA, APXEOJIOTHUA N ITHOI'PAPHA KABKA3A. T. 19. N2 4. 2023 C. 989-1010

APXEOJIOTA

DOI: https://doi.org/10.32653/CH194989-1010

HccnegoBaTebcKas CTaThs

TatimazoB Aptyp McpanuioBug

K.M.H., CTApPIINI Hay4YHBINA COTPYAHUK

W HCTUTYT HCTOPUH, aPXEO0JIOTUU U 3THOTpaduu

Harectranckuii dezepasbHbIN HccieoBarenbekuii neHTp PAH, Maxaukasa, Poccus
taymazov_artur@mail.ru

OPY/IUMTHBIN KOMILITEKC
CTOSIHKU MYXKAM 1, CJIOM 7B:
K IPOBJIEME CO/JIEP;KAHUS KYJIBTYPHI
KOHITA PAHHETO ILTIEVICTOIIEHA
CEBEPO-BOCTOUYHOTI'O KABKA3A

AnHomayuA. B craThe paccMaTpUBAETCS OPYAUIHBIN COCTAB KOJUIEKIIUY OJTHOTO U3 HanboJIee 3BHAYNMBIX
namATHUKOB CeBepo-BocrouHoro KaBkasza KoHIla paHHero IUleiicrolleHa — cTOSIHKM Myxkail 1, cjoil 7B.
[Tnanurpaduuecku opyausa o6pasyioT Tpu auddepeHIINPOBAHHBIX CKOILIeHH . CyIlleCTBEHHbBIX Pa3Indnuil B
TUIIOJIOTUYECKOM COCTaBe OPYAUI MeXy CKOIUIEHUAMU He uMeeTcA. Kaxaa u3 HUX COJIep>KUT KaK KpPYIIHbIe
y/lapHbIe OPYAUsA, TAK U MeJKHe PETYIINPOBAHHbIE N3N HA OTIIeNax. B cocraBe opyauii mpeobsaiaor
YONIEPHI, MIPEACTABJIEHHbIE PA3IMYHBIMU MOAUGUKANUAME pabodero Kpas, B OCHOBHOM, C Y3KUM JIE3BHU-
eM. OpyIUiHBIN HAOOP TaK)Ke BKJIIOUAET MUKU (TPEXTPAHHBIA U IJIOCKUI), TOJOTOBUAHOE OPYANE, CKPeOKH
BBICOKOU (hOPMBI, CKpebsia, HOXKH, OPYAUA C BBIEMKOM, CKPEOKHU, OTIIEINbI C PeTylibio. THUIIOIOTHYECKUH
COCTaB OPYZAHH B II€JIOM COOTBETCTBYET OJIZIOBAHCKOMY HabOpy u3zaenuii. Bexyiire THIIBI OPYINil allI€IHCKOTO
TEXHOKOMILJIEKCA — pyOusIa 1 KJINBEPhl — B KAMEHHOH HHAYCTPUH CJIOS 7B OTCYTCTBYIOT. Ho, mpu aTOM, 371€Ch
(pukcupyeTrcsa MpoU3BOJICTBO KPYIHBIX OTIIENOB M UX UCIIOJIb30BaHUE B KauecTBe 3arOTOBKU JJIs KPYIHBIX
opyauii. OAHAKO 3TOT MPOIECC HE TOJYyYMJl IMUPOKOTO paclpocTpaHeHus. Ha packomaHHOW IIOIIAIA
cJ1051 7B OGBUIO OOHAPYKEHO BCETO TPU KPYIHBIX OTIIENA, U BCE OHU ObLIN MpeBpAIeHbl B MOP(OIOTHIeCKH
3aBeplieHHble us3zenusa. Cysa 0 coCTaBy CKOJIOB KOJUIEKIIUY, OCHOBHOM 11eJ1bI0 IIEPBUYHOIO pacllelyieHus
BCe ellle OCTaBajJIOCh IIPOM3BOJACTBO HEKPYIHBIX OTIIeNnoB. OBjafieHNe TeXHUKOU IOJIydeHUs KPYIHBIX
OTIIIETIOB He MTOBJIEKJIO 32 COOOM pelaroleil TpaHchopMaIiy TEXHUKO-THITOJIOTHYECKOTO O0JIUKA UHAYCTPHH.
C TouKkM 3peHus MepUOU3aIMOHHBIX KaTerOpuil, JaHHBIU MaMATHUK COOTBETCTBYET UHAYCTPUHU OJII0BAaHA,
HO COJIEP>KUT ABHbIe IPU3HAKY PaHHEIJIeNCTOIeHOBON KPYITHOOTIIeNT0BOY nHAycTpuu KaBkasa, oTHOcAIEH-
cs K CTaJINU TePeXoia OT OJIIOBaHa K aresio. [1o Bcelr BEPOATHOCTH, JAHHBIA NaMATHUK OTHOCUTCSI K CAMOM
HAYaJIbHOU (pa3e 5TOU IMePEXOHON IMOPHI.
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Introduction

One of the most discussed issues in paleolithic archaeology centers around the transition
from the Oldowan to the early Acheulian and the identification of the typological and
technological facets during the initial stage of the Acheulian period. Sites possessing materials
suitable for framing and resolving these issues are exceedingly scarce on the Paleolithic global
map. Until recently, the examination of this transition problem has predominantly relied
on African materials. Expanding the scope of this problem beyond its traditional African
context has consistently proven challenging, primarily due to the scarcity of sites in other
regions featuring enduring sections of Early Pleistocene deposits with extensive and well-
stratified cultural layers. An essential prerequisite for archaeological materials has been the
quantitative representativeness of the analyzed collections and the functional homogeneity
of the sites whose collections are involved in comparative analysis.

Recent developments in ancient Paleolithic research have unveiled sites from the
corresponding period outside the African continent. Presently, investigation efforts are
underwayin the southernregions of Europe, specificallyin Spain, Italy,and the Mediterranean
region of France. Remarkable progress in this context is particularly evident in the North-
Eastern Caucasus and Ciscaucasia. Regarding the Caucasus, the assessments of identified
materials by different experts is currently contradictory. Examining conclusions about the
cultural landscape from 2 to 1 Ma reveals the coexistence of five distinct industries in the
region during this timeframe: Pre-Oldowan, classical Oldowan, micro-industry, macro-
industry, and early Acheulian. Notably, some researchers suggest that the latter is older than
the local Pre-Oldowan industry.

Aspreviously mentioned, addressing the evolution of cultural stages in the Early Paleolithic
necessitates a focus on sites endowed with extensive Early Pleistocene deposits possessing
numerous and well-stratified cultural layers. Within the Caucasus, the sites situated in
Central Dagestan fulfill these criteria (Fig. 1). The Central Dagestan sites stand out in the Early
Pleistocene context due to the unique combination of sediment thickness and chronological
scope. Few sites in Eurasia can compare with them in terms of these indicators. The Early
Pleistocene deposits in the sections of certain studied sites exhibit a remarkable thickness,
surpassing 70 meters. Throughout the entire vertical sequence, numerous layers with
archaeological finds are discernible. Among the three most extensively investigated camps
(Ainikab I, Mukhkai I, and Mukhkai IT), a minimum of 100 layers containing archaeological
remnants has been identified. The entirety of these cultural layers spans a chronological
period of 1.4 Ma, encompassing the timeframe from approximately 2.3 Ma (but not less than
1.95 Ma) to 0.8 Ma [1].

Conducting extensive archaeological investigation at the multilayered camps Mukhkai
I and Mukhkai IT has facilitated the formulation of questions regarding the archaeological
content of North Caucasus culture in the final phase of the Early Pleistocene and the
determination of its cultural-stage status. Excavations conducted over a wide area in
2018 and 2019 in the upper strata of the deposits at these sites yielded a wealth of

991



Hcropus, apxeosorusa u stHorpadpusa Kaskasa T. 19. N2 4. 2023

archaeological material. This material enables the tracing of the transition process
from Oldowan to Acheulean and a detailed analysis of the nature and characteristics
of this process in the Caucasus. The archaeological materials obtained are particularly
valuable, as some originate from layers where cultural remains deposited exclusively in
situ, preserving ancient habitation surfaces.

The examination of the assemblage collected during the 2018-2019 excavations
remains ongoing. The focus of the present work is to examine the complex of artifacts
with secondary treatment from the Mukhkai I camp, specifically in layer 7c, as well as
to unveil the typological and technological characteristics of the culture represented by
the materials of this layer. In a collaborative effort, the lithic industry of layer 7c has
previously been discussed in a joint article by Kh.A. Amirkhanov and the present author
[2]. This earlier work primarily emphasized planigraphy, the spatial distribution of flint
artifacts, and the determination of the camp’s functional type.

Mukhkai I camp, layer 7c: general information

Mukhkai I is a multilayered camp dating back to the Early Pleistocene and is part
of the Ainikab-Mukhkai-Gegalashur group of sites situated in Central Dagestan. It was
discovered in 2006 by the North Caucasus Paleolithic expedition of the Institute of
Archaeology of the Russian Academy of Sciences, led by Kh.A. Amirkhanov. Excavations
started in 2007 and spanned intermittently until 2019. Situated 3 km south of the village
Ainikabmakhi in the Akushinsky district, the archaeological site resides at an absolute
altitude of 1620 m. Its relative elevation above the Akusha River bed is 235 m. The
camp is nestled in the rear part of the watershed of the Akusha and Ushisha Rivers, and
is linked to the sediments on the side of the Tsianshuri River valley, a tributary of the
Ushisha River (Fig. 1). The loose Early Pleistocene sediments at the site have a thickness
of 65.5 m. According to lithological-facial characteristics, the deposits of the Mukhkai I
are divided into five members. The section of the site clearly demonstrates the alternation
of three thick strata of coarse-sized material with equally impressive members of silt. In
these deposits, taking into account the latest excavations, 48 layers with archaeological
finds were identified in the upper part of the section. Through a comprehensive analysis
of geological-geomorphological, paleomagnetic, and comparative data from adjacent
sites of Mukhkai IT and Ainikab I, it is discerned that the cultural layers within this camp
span different time periods of the Early Pleistocene [1; 3].

In 2019, the archaeological site denoted as Mukhkai I camp, layer 7c, was identified
and thoroughly investigated in the area of Excavation 3, dug in the upper segment of the
site’s deposits (Fig. 2). The layer was excavated across an area of 35 square meters. It
rests at a depth ranging from 4.30 to 4.90 meters from the ground surface of the slope
overlooking the valley of the Tsianshuri River. In relation to the zero reference point,
common for Mukhkai sites, its occurrence is situated between 7.30 and 7.90 meters
in depth. The layer’s orientation is sub-horizontal, featuring a slight slope toward the
northeast. Lithologically, it manifests as a dense pale-yellow loam with occasional
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inclusion of isolated pebbles, along with sporadic boulders and blocks of limestone. The
primary component of the layer is slit.

The described horizon holds distinct archaeological significance as it embodies a category
of cultural deposits associated with authentic residential sites. Unlike archaeological
finds in a state of “suspension”, the artifacts in the cultural layer present themselves as a
homogenous complex preserved in situ, which is evidenced by comprehensive stratigraphic
and microstratigraphic observations, the material found in the form of a lithologically
consistent thin horizon at a uniform level, and the presence of numerous “connections”
between flint artifacts deposited in the layer [2].

Another distinctive feature of Mukhkai I, layer 7c, contributing to its significance, lies in
the identification within the cultural layer of the site of various functional areas of ancient
relief. Within the structure of layer 7c, three planigraphic zones have been documented, each
revealing a specific pattern in the occurrence of archaeological material. The composition of
cultural remains within these three clusters indicates that clusters 1 and 2 served as sites
where finished tools were utilized, while cluster 3 functioned as a location where ancient
hominines both used and actively crafted tools [2]. Based on its functional attributes, the
Mukhkai I, layer 7c, can be classified as a base camp [2].

Lithic inventory

The collection of lithic tools uncovered from Mukhkai I, layer 7c, comprises a total of 186
items. The concentration of lithic tools is predominantly observed at the base of the layer.
The vertical distribution of the majority of finds spans no more than 15 ¢cm over the extensive
excavated area [2, p. 75, fig. 2, B]. The average artifact density stands at 5.31 items per square
meter. The state of preservation for the finds is notably high, with edges exhibiting no signs
of rolling. For artifacts associated with the upper boundary of the layer, the upward-facing
side is covered with a continuous milky patina.

Raw material. In terms of primary raw lithic material, the industry at the Mukhkai I, layer
7¢, is characterized as a mono-raw material industry, predominantly utilizing chalk flint of
various shades of gray. Notably, the deposits within the layer itself, where the site is situated,
do not contain flint. However, sources of raw materials were in close proximity to the camp.
Flint deposits, in the form of veins and interlayers, are present in the chalk limestones that
compose the nearby ridges. As these limestones eroded, flint raw material was carried from
the ridge slopes by proluvial flows, along with other coarse-sized material, into the basin.
Additionally, ancient pebble and gravel outcrops near the site served as another source of
flint raw materials. These loose coarse deposits contain flint nodules and their fragments,
potentially gathered and utilized in tool production.

The proximity of flint raw material sources near the camp is evident from the
substantial weight of individual artifacts discovered in the layer. For instance, the flint
anvil actively used at the camp (Fig. 3, 3) weighs 22.2 kg, and measures 34.5x35x%15
cm. Similarly, one of the cores (Fig. 3, 2), measuring 31x13x15 cm, has a weight of
10.325 kg. This suggest that these tools were unlikely to have been transported from
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a considerable distance. The transfer distance of these objects, seemingly, did not exceed
several hundred meters.

Primary flaking. The assemblage of lithic tools originating from the Mukhkai I, layer
7¢, exhibits a well-organized structure encompassing the entire technological chain
of lithic tool production. The assemblage includes cores, tool blanks in the form of
flakes and fragments, tools, as well as production waste, featuring chips (~1 cm) and
stone debris (~1 cm in diameter). Notably, a distinctive feature of this collection is the
considerable group of tools related to primary reduction. These items require individual
and specialized examination.

A noteworthy aspect of the assemblage is the presence of unmistakable and distinctive
cores. There were no pieces that could be confused with a chopper or any other tool.
The cores exhibit simplicity and a relative lack of typological heterogeneity. Among the
specimens presented, two primary varieties can be identified. The majority of cores
identified at the site are single-platform with a flat working surface. Additionally, one
core can be categorized as an end core. The striking platform for these cores was the
natural planes of the flint, along with the splitting platform of the flint pieces. Notably,
one core displays the correction of the frontal part of the striking platform through fine
reduction.

A technologically significant feature in the characteristics of the described category
of artifacts is the size of the tools. According to this indicator, the cores of the Mukhkai
I, layer 7c are divided into large and normal. There are two large cores in the collection
under study (Fig. 3, 1, 2). The dimensions of one of them are shown above. The second
has the following parameters: weight — 5.47 kg, dimensions — 26.5x18x9 cm. Large flat
flint nodules served as blanks for both objects. With similar parameters of the primary
blank, these objects demonstrate different principles of splitting. “One of the blanks
(the larger one) was adapted for splitting along the long end side of the nodule, and the
second was used as the basis of a core with a flat, wide striking platform in the direction
transverse to the long axis of the natural blank. That is, with the primary blanks, which
were more or less the same in shape and dimensions, the first was intended to produce
large blanks, and the second assumed the production of a series of chips, the length of
which could not exceed the thickness of a given nodule, i.e. they initially could not be
large” [2, p. 77—-78].

Thus, the ancient hominines that left behind the industry in layer 7c mastered the
skill of crafting large flakes. However, the widespread production of large flakes was
uncommon, as suggested by the overall composition of flakes present in the assemblage.
The collection is overwhelmingly comprised of small flakes, with only a limited number
of large flakes (3 specimens). Notably, all three large flakes were discovered solely in the
form of morphologically complete tools.

Lithic tools. The lithic tool assemblage in layer 7c is both substantial in quantity and
diverse in morphological types (Table 1). Among the tools, choppers occupy a dominant
group, constituting approximately 33%, or 14 out of the 43 items displaying signs of
secondary treatment. If we exclude typologically unclear tools, such as retouched flakes,
the proportion of choppers in the tool composition of layer 7¢c would be even higher.
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These findings align with a pattern observed in many Oldowan sites in Africa, the Arabian
Peninsula, and the Caucasus, where choppers constitute the majority of tools, and in
some instances, surpass half of all tools with secondary treatment [4—13].

Fragments of nodules (12 specimens) primarily served as blanks for crafting choppers.
Notably, two cases (Fig. 4, 1, 2) stand out for the technologically significant use of a blank
in the form of a large flake. The resulting tools exhibit a varied morphology, featuring sub-
quadrangular, sub-triangular, and sub-oval choppers. The defining criterion for this tool
category, regardless of its shape, was the presence of a sharp cutting edge, unifacially or
bifacially knapped, and an opposing butt — either natural or artificial. In some instances,
the sides of the choppers were also formed using the striking or reduction. This technique,
however, simultaneously constrained the width of the working edge of the tool.

Table 1. Typological composition of finds from Mukhai I camp, layer 7c

Seq. Tool type Qty.
No.
1 Bifacial choppers 1
2 | Bifacial choppers on large flakes 1
3 Unifacial choppers 1
4 Unifacial choppers on large flakes 1
5 Choppers with narrow cutting edge 8
6 Pointed choppers 1
7 | Picks 1
8 | Flat picks 1
9 | Two-edged tool (chopper with narrow cutting edge + flat pick) 1
10 | Heavy side-scrapers on fragments 1
11 | Side-scrapers on flakes (medium sized) 1
12 | Notched side-scraper 1
13 | Heavy-duty scrapers 5
14 | Scrapers 4
15 | Naturally backed knives 2
16 | Knives with a butt on the side 1
17 | Chisel-like tool on large flakes 1
18 | Tools with a narrow retouched notch 2
19 | Tools with a wide retouched notch 2
20 |Awls 1
21 | Retouched flakes 5
22 |[Anvils 1
Tools in total 43
23 | Unidirectional cores with a flat working surface 3
24 | Narrow faced cores, large 1
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26 [ Core-shaped fragments 3
26 | Medium-sized flakes (excluding tools on flakes) 71
27 | Fragments 12
28 | Stone debris 13
29 | Chips 4
30 [Fragments and nodules with single removals 36
Artifacts in total 186

Noteworthy variations in tool sizes are evident both within the chopper group itself and
in comparison with materials from other layers. A distinctive characteristic of the items in
layer 7c is the relatively small size of a significant portion of the tools and the absence of
finds meeting the criteria for large choppers and gigantoliths [14]. For instance, within the
collection under consideration, the sizes of five choppers do not exceed 9 cm in one of the
dimensions, nine tools have values ranging from 9 to 15 cm in diameter. Interestingly, tools
measuring more than 15 cm are absent within this collection.

Choppers present a captivating typological composition. Conventional unifacial (Fig. 4, 2,
3) and bifacial (Fig. 4, 1) choppers with various modifications of the cutting edge (straight,
convex, beveled), most characteristic of the Oldowan industry of Central Dagestan, are
represented by four specimens in the collection of layer 7c: two on fragments of nodules and
the same number on large flakes. One chopper, based on the shape of the cutting edge, can
be classified as a pointed chopper (Fig. 6, 3). First identified by M. Leakey on the materials
of the Oldowan sites of the Olduvai Gorge [4], this type of chopper has a wide territorial and
chronological coverage. Beyond the African continent, pointed choppers are recorded in the
materials of the Oldowan sites in the southern Arabian Peninsula (Al-Ghuza and Sharhabil
caves, Jidfira) [5]. In the South Caucasus, particularly in Dmanisi, this type is referred to as
“chopper a bords convergents” (“choppers with convergent edges”) [15, p. 52—53, 59]. On
the Taman Peninsula, they are observed in the industries of Bogatyri/Sinaya Balka, Rodniki
I, and Rodniki IT sites [16, p. 15—16, fig. 5, 5; 12, p. 44—47, p. 126, fig. 55, 1, p. 127, fig. 56,
p. 130, fig. 59, 2; 17, p. 22, p. 24, fig. 6, 1, 5]. In the North-Eastern Caucasus, this type is
present in the industry of neighboring Oldowan sites of Ainikab I and Mukhkai II [1; 7,
p. 114, 140, p. 251, fig. 49, 2, p. 277, fig. 75; 8, p. 69, p. 71, fig. 4, 2; 9, p. 11, p. 13, fig. 2, 4].
Within the mentioned sites, including the industry of Mukhkai I, layer 7c, pointed choppers
are not systematically grouped but are instead sporadically found in various layers. The
predominant type in the site’s collection consists of choppers with a narrow cutting edge (9
specimens; fig. 5, 1-3). For most tools of this type (6 specimens), the width of the working
edges is constrained by the thickness of the primary blank. In three tools, the working edges
are formed on the narrowest edges of nodule fragments. In this case, the width of the working
edges is not dictated by the dimensions of the primary blank but results from a deliberate
choice of a narrow edge for its design. When a wide cutting edge was needed, it was sufficient
to locate it on one of the extended edges of the primary blank. The size of the working edges
for choppers of this type ranges from 1.9 to 5.5 cm. In comparison, the width of the working
edges for conventional choppers from layer 7c measures 6-8 cm.
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It is also noteworthy that the working edges of the majority of narrow cutting edge
choppers exhibit a sub-triangular or ogival shape, closely resembling the configuration of
the end of flat picks. The distinctions lie in the fact that flat picks have a narrower and more
pointed working end. Notably, one item in the collection combines a narrow working edge
with a flat point, each shaped on opposite edges of the blank.

The prevalence of choppers with narrow cutting edges over other types likely reflects
the specific nature of domestic activities at the site. Given the resemblance of the working
elements of most tools of this type to the shape of the tip of flat picks, it is plausible to suggest
their potential use not solely as chopping tools, characteristic of choppers, but also in a
function akin to picks — specifically for splitting, crushing, and cutting through the bones of
animals brought to the site.

The collection from Mukhkai I, layer 7c, also features a distinct category of large tools —
picks — represented by two finds. Typologically, these picks exhibit notable differences. One
of them (Fig. 6, 2) aligns with the definition of picks with a triangular cross-section [18].
This particular tool was crafted from a large nodule fragment, with the maximum thickness
concentrated in the lower (heel) part of the tool. The pick with a triangular cross-section
(Fig. 6, 2) in Mukhkai I, layer 7c¢, exhibits distinctive features. The natural butt is covered in
a nodular cortex, which envelops the lower plane of the tool. Knapping along the side edges
creates a pointed end at the top, although these edges themselves remain unsharpened and
were not cutting edges. On the front of the tool, a central longitudinal edge spans from the
heel and results from knapping originating from the right side edge and the splitting surface
of the blank. Notably, the formation of the middle longitudinal edge involved fashioning
from both one of the sides and the edge. The left side edge displays negatives of vertical
edge reduction, strategically implemented to achieve edge convergence and obtain a pointed
distal end. The dimensions of the tool measure 14 cm in length, 8.4 cm in width, and 10.0
cm in thickness.

The second pick (Fig. 6, 1) is flat, utilizing a small flat nodule as its blank. The reduced
longitudinal edges of the nodule converge, forming a pointed end. The right edge is processed
along its entire length, while the left edge is processed in the upper third. Additional
sharpening on the lower side enhances the working end. The dimensions of the tool measure
11 cm in length, 7.3 cm in width, and 3 cm in thickness.

A fairly representative category within the collection of layer 7c comprises heavy-duty
scrapers (Fig. 7, 2-4), totaling 5 specimens. These artifacts exhibit variations in shape
and size, crafted from fragments of nodules (3 specimens) and flakes (2 specimens). The
large and massive specimens measure 9.8x5.4x5.2 cm and 9.2x5.0x4.5 cm. Conversely, the
smaller specimens measure 4.8x8.0x1.4 cm, 5%4.3x2.7 cm, and 5%x2.5%x2 cm. A distinctive
characteristic of these tools is the presence of a high scraping working edge, achieved through
steep retouch on the narrow, substantial edge of the blank. The working edge width spans
from 1.3 to 3.5 cm. The remaining edges exhibit no signs of secondary treatment.

A chisel-like tool (Fig. 7, 1) was crafted from a wide, short, and massive sub-quadrangular
flake. The tool features a chisel-like blade, 1.7 cm wide, fashioned on the narrow edge of the
flake with bilateral large and medium marginal retouch. One side of the blade is truncated
with removals. Apart from the working surface, no secondary treatment is evident on the
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remaining edges of the flake. The tool measures 7.5 cm in length, 4.2 ¢cm in width, and 3.7
cm in thickness.

Side-scrapers are represented in two specimens. One of them was crafted from a massive
nodule fragment. The working surface is limited to the elevated edge of the nodule, with
secondary treatment not extending across the entire width of the edge. The working edge
was shaped with medium and fine steep retouch. No treatment is observed on the remaining
edges of the blank. The dimensions of the tool measure 14.5 cm in length, 10.8 cm in width,
and 8.7 cm in thickness.

The second side-scraper (Fig. 8, 9) was made on a small secondary flake of a sub-
quadrangular shape. The striking platform of the flake is wide and covered with a nodular
cortex. On the left steep and convex edge of the flake there is secondary treatment in the
form of fine retouch. Secondary treatment does not cover the entire width of the edge, but is
carried out approximately half of its length. The length of the tool measures 5.4 cm, 3.5 cm
in width, and 1.5 ¢m in thickness.

A notched scraper-tool (Fig. 8, 10) is characterized by a massive natural butt of an
arcuate shape and an opposing slightly concave working edge. The working edge is achieved
through fine semi-steep retouch on the thin longitudinal edge of the flake. While the tool’s
morphology shares similarities with knives featuring a natural edge, the key difference lies
in the concave and semi-steep nature of the blade. The tool measures 6.2 cm in length, 3.2
cm in width, and 2.5 ¢m in thickness.

Conventional scrapers (Fig. 8, 2-5) are represented by 4 specimens. Flakes served as
blanks for three of them. One specimen was made on a small fragment. The tools have sub-
quadrangular and sub-triangular shapes. The working edges of the products are mostly
straight, obtained by fine marginal retouch. One of the tools has a working edge with a spur-
like protrusion in the center (Fig. 8, 5). With the exception of the working elements, the
remaining edges of the tools are not treated. Tools measurements are as follows: 4x7.4x1.3
cm; 4x4.5%1.2 ¢cm; 3.7x3.3X1.5 ¢cm; 5X4.7x1.3 cm.

A group of three knives (Fig. 8, 6-8) is represented in the collection. These knives were
knapped from medium- and small-sized flakes, including primary flakes. Two of the tools
exhibit a sub-quadrangular shape, while one knife has an outline resembling that of an
elongated oval. Regarding the butt type, the products can be categorized into two types. In
two knives, the butt is natural, covered in nodular cortex (Fig. 8, 7, 8). In these instances,
the butts consist of robust longitudinal edges of the flakes. The third knife features a smooth
butt (Fig. 8, 6), utilizing the massive face of a flake fragment as the accommodation part.
Regardless of the butt type, a common feature among these knives is that the edge is
consistently formed by relatively robust edges of the blank, with the sharpest edges serving
as the blade. The working edge is always opposed to the butt and, when necessary, further
sharpened through retouch. All knives reviewed underwent secondary thinning treatment
on the edge. One knife has a working edge treated along its entire length with one-sided fine
marginal retouch. The second knife features double-sided retouch on the working edge. The
third knife, with a 2 cm wide cutting edge, showcases one-sided sharpening retouch in the
proximal part of the flake. Tools measurements are as follows: 6.7x4.0x 2.2 cm; 6.7x3.8%1.9
cm; 4.7x2.3X1.5 cm.
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Notched tools are represented by 4 specimens. Two of them are made on flakes (Fig. 8,
11, 12), another two — on nodule fragments. The notches on all tools are retouched. Those on
flakes have narrow notches — 2.5 and 2.9 cm. They were obtained by fine marginal retouch
on the extended edges of the blanks. At the same time, the working element itself is not
designed along the entire length of the edge. The described tools are also distinguished by
their small size. The first measures 3.0x7.5x3 c¢m, the second — 4.7x4.6x1.5 cm.

Notched tools on nodule fragments are much larger in size (8.8x11x5 c¢m, 7 x9.4x4.8 cm)
and have a wide, retouched, slightly concave working edge obtained on the high steep edge
of massive blanks. The working edge width of these tools is 5.5 and 6 cm, obtained by large
and medium vertical retouch.

Awl is crafted on small heavy-duty flake. The end is emphasized with steep retouch in
the proximal part of the flake. The tip is broken. The tool measures 4 cm in length, 3.3 cm in
width and 1.4 cm in thickness.

Retouched flakes form a group of 5 specimens. Typologically, these items cannot be
examined in more detail. Morphologically, some of them bear similarities to scrapers. The
dimensions of the retouched flakes in question do not exceed 4 cm.

Conclusion

The tool assemblage analyzed from Mukhkai I, layer 7c, reveals its significance
as a substantial component of the lithic inventory within the layer. Comprising a
morphologically diverse assemblage, the tools are crafted from locally available flint
raw materials transported to the camp from nearby sources. The tool set encompasses
choppers with various cutting edge modifications, single picks, heavy-duty scrapers, as
well as retouched pieces on fragments and flakes (side-scrapers, end-scrapers, knives,
notched tools, and awls). Overall, this typological series aligns with the characteristics
observed in classical Oldowan sites. The major form of the Acheulean technocomplex,
handaxe, in the materials of Mukhkai I, Layer 7c, is notably absent. Furthermore, another
significant category within the Large Cutting Tools (LCT) group, the cleaver, commonly
found alongside handaxes in Early Acheulean sites in Africa and the Middle East, is also
missing [4, 19—26]. The presence of “picks” in the tool collection from this layer does not
unequivocally establish evidence supporting an Early Acheulean or Acheulean affiliation
of the lithic industry, contrary to the suggestions of some researchers in the Paleolithic
field in the Caucasus [27, p. 5].

The picks found in the Central Dagestan sites of the Early Pleistocene typically exhibit a
triangular cross-section [18]. These tools are characterized by their large size, featuring a
distinctively massive heel (either natural or partially worked) and a pointed distal end. The
shaping of the sides of the picks aimed at creating a narrowed end in the upper part of the
tool. Notably, the side edges themselves were not sharpened and were not cutting edges.
The formation of the middle longitudinal edge on the front side of the tool resulted from the
intersection of planes created by complete or partial working of the blank’s edges. In some
instances, the working point of the tool was achieved through knapping from the longitudinal
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edge towards the margins. The underside of the tools is either flattened, preserving the
natural nodular surface of the blank, or shaped through flat removals.

The second type of picks observed in the Early Pleistocene sites of Central Dagestan are flat
picks. Crafted from flattened nodules or debitage, these picks lack the formation of a median
longitudinal edge on the back through processing of the lateral edges. Steep knapping on
the sides is directed at achieving a sharp end at the distal part of the blank, with the working
element of the tool being the sharp end rather than the side edges.

Individual picks from layer 7c typologically correspond to the two types of picks described
above. The tools under consideration have little in common with the category of bifaces into
which they are included [28; 4; 29] and, according to S.A. Kulakov, are large heavy-duty
pointed tools [30, p. 90—92].

However, the lithic industry revealed in layer 7c¢ exhibits a more advanced technology
when compared to typical Oldowan sites. A notable characteristic of this layer’s industry
is the inhabitants’ mastery in the technique of obtaining large flakes. The shift to utilizing
large flakes as blanks for systematically crafting heavy-duty tools proportionate to their
size is regarded as one of the key criteria distinguishing the early Acheulian of Africa from
the preceding Oldowan, or the initial transition from one industry to another [31; 4].
Nevertheless, the widespread production of large flakes did not occur. Within the excavated
area of layer 7c, only three large flakes fashioned into morphologically complete objects
were uncovered. Based on the composition of the flakes, it appears that the initial purpose
of primary reduction was still the production of small flakes. The mastery of the technique
for obtaining large flakes did not bring about a decisive transformation in the technical and
typological character of the industry. Thus, in terms of periodization categories, this site
corresponds to the Oldowan industry, but exhibits distinct signs of the Early Pleistocene
large flake industry of the Caucasus, indicative of the transitional stage from Oldowan to
Acheulian [32; 33]. It is likely that this archaeological site belongs to the very early phase of
this transitional period.
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Puc. 1. MecromosioykeHue 1 0OITHI BU/ TaMATHUKOB PaHHETo Iieiicronena LlenTpanbHoro Jlarectana.
Crpeskoii 0603HaYEHO MECTOIIOIOKEHHE CTOSTHKN MyxXKaH 1, CJIOH 7B
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Puc. 2. A — 0606111eHHBIH cTpaTUrpaduueckuii mpoduasb paspesa Myxkaii 1;

b — mo3unus crosHku MyxKaii 1, CJIOH 7B Ha Te0JIOTUYECKOM Paspese;
B — xapakTep 3ajieraHusl apXeoJOTHUECKUX HAX0/JOK Ha OJTHOM U3 YYaCTKOB CJIOS 7B
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0 II%O cM

Fig. 3. Mukhkai 1, layer 7c. Flint pieces
1 — large core for flaking normal sized flakes; 2 — narrow faced core for flaking large flakes (after refitting); 3 — anvil on a
flint nodule (A — after discovery; B — after refitting)

Puc. 3. Myxkaii 1, cjio# 7B. O6pasIpl KpeMHEBBIX U3/I€JTHI
1— HYKJIEyC KPYIIHBIH JIJI CKAJIBIBAHS OTIIEIOB OOBIYHBIX PA3MEPOB;
2 — HyKJIEYC TOPIIEBOTO CKAIBIBAHUA [IJIs1 CKAJIBIBAHUS KPYIIHBIX OTIIENOB (BU/ IIOCIIE PEMOHTAXKA);
3 — HAaKOBaJIbHs HAa KPEMHEBOM JKeJiBake (A — cocTosiHUe 0OHapy»xeHus; b — Buz mocsie peMoHTaxa)
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Fig. 4. Mukhkai 1, layer 7c. Unifacial (2, 3) and bifacial (1) choppers 1, 2 — on flakes, 3 — on a nodule fragment

Puc. 4. Myxkaii 1, cjio# 7B. Hormepbl OAHOCTOPOHHYE (2, 3) ¥ ABYCTOPOHHUI (1) 1, 2 — Ha OTIIENax, 3 — Ha 00JI0MKe
JKeJIBaKa
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Fig. 5. Mukhkai 1, layer 7c. Choppers with narrow cutting edge 1, 2 — bifacial, 3 — unifacial

Puc. 5. Myxkati 1, cyiot 7. Honrepsl ¢ y3KUM JIE3BUEM 1, 2 — IBYCTOPOHHUE, 3 — OAHOCTOPOHHUHN
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Fig. 6. Mukhkai 1, layer 7c. Flint tools
1 — flat pick, 2 — triangular pick, 3 — pointed chopper

Puc. 6. Myxkaii 1, cj1oit 78. O6pa3ipl KpeMHEBBIX OPYAUE
1 — UK IUIOCKUMH, 2 — UK TPEXTPAHHbIN, 3 — YOIIIEP CTPEIbYATHIHI
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Fig. 7. Mukhkai 1, layer 7c. Flint tools 1 — chisel-like tool on a large flake, 2-4 — heavy-duty scrapers

Puc. 7. Myxkaii 1, csioit 78. O6pasiibl KpEMHEBBIX OPY/IUH 1 — JOJIOTOBH/IHOE OPY/AHE Ha KPYITHOM OTIIIETIE,
2—4 — CKpeOKHU BBICOKOU (hOPMBI
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0 3cm
L1 1

Fig. 8. Mukhkai 1, layer 7c. Flint tools
1— awl, 2-5 — scrapers, 6-8 — knives, 9 — side-scraper, 10 — notched side-scraper-tool, 11 — notched tools

Puc. 8. Myxkaii 1, co#t 78. O6pasIfbl KpeEMHEBBIX OPYAUH
1 — IIUITOBUHOE OpyAue, 2—5 — CKpeOKHU, 6—8 — HOXKH, 9 — CKPebJI0, 10 — CKPebI0-0pyAre C BBIEMKOMH, 11 — OPYZUA C BBIEMKOH
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