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THE HISTORY OF RESEARCH ON STONE AGE SITES IN MANGYSTAU

Abstract. The Mangistau Peninsula is important for addressing the evolutionary challenges of humanity in
Eurasia. The first discovery of a stone tool on the peninsula was made in 1862. Since then, many archaeological
expeditions and individual researchers have worked on the peninsula. The works of the Paleolithic detachment (led
by A.G.Medoev) of the Mangyshlak complex expedition of the Institute of Geological Sciences named after
K.l.Satpayev of the Academy of Sciences of the Kazakh SSR in 1966-1969 proved to be especially effective.
However, paleolithic materials of researches and A.G.Medoev, A.N.Melentyev, L.L.Galkin has not yet been put into
scientific circulation. Works of the Institute of Archaeology named after A.Kh.Margulan in the scope of the grant
theme "Paleolithic Mangistau (introduction to the scientific circulation of the collections of A.G. Medoev and their
modern interpretation)", planned for 2018-2020 are intended to partially fill this gap.

Keywords: Mangistau Peninsula, Caspian Sea, Paleolithic, Mesolithic, Neolithic, Eneolithic, flint tools.

Introduction. The Mangystau Peninsula is located at the crossroads of migrations of ancient human
ancestors and is important for solving the problems of human evolution in Eurasia. The Caspian Sea,
washing the peninsula from three sides, in the era of regressions ceased to be an insurmountable barrier on
the way of ancient people from the Middle East and Transcaucasia to the expanses of Asia. The peninsula
is composed of Cretaceous rocks containing strata, lenses and nodules of flint and siliceous rocks - ideal
raw materials for manufacture of stone tools. The peninsula was intensively populated in different eras of
the Stone Age. Never the less the comprehension of its pre-historic remains very weak.

Despite the large number of multidisciplinar studies of the Paleolithic, Mesolithic and Neolithic
region, their results received only preliminary coverage in the scientific literature. To close this gap in the
study of the ancient history of Kazakhstan, since 2018, the Institute of Archeology named after A.Kh.
Margulan of the Ministry of Education and Science of the Republic of Kazakhstan is conducting scientific
work under the grant program "Paleolithic Mangystau (introduction to the scientific circulation of the
collections of A.G. Medoev and their modern interpretation).” A necessary part of these works is a
generalization of information on the history of studies of the Stone Age Mangystau.

Methods

The work was carried out by summarizing all available published scientific and popular science
publications, as well as the study of archival materials stored mainly in the Archives of the Institute of
Archaeology named after A.Kh. Margulan.

Results

The history of studies of the Stone Age of Mangystau begins earlier than in other regions of
Kazakhstan - in the XIX century. So, H.A. Alpysbaev in a brief summary of the first research of the Stone
Age on the territory of Kazakhstan mentioned the find in the fort of Alexandrovsky (now the Aktau city,
Mangystau region) in 1862, a knife-shaped blade; in the early twentieth century, stone artifacts were
discovered at the Sarytash bay by the famous geologist VV.N. Andrusov [1, p. 223, 229].

However, a targeted search for Stone Age sites in the region began in 1966 and is associated with the
activities of the Mangyshlak integrated expedition led by A.G. Medoev. As a result of these large-scale
studies the paleolithic sites of a wide chronological range were discovered - from the oldest stage of
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settlement of the peninsula by archaic man (according to the researcher, the Late Pliocene) to the Late
Paleolithic. The studied complexes of the stone industry were located on a relatively small area on the
shores of Sarytash Bay (north of the Mangystau Peninsula) and are localized on a plateau, sea terraces of
different ages and on dry valley terraces of Shahbagata and Kumakape. In the mountainous part of
Mangystau, the expedition discovered sites near the springs of Tuschibek, Ondy, Shair, and others, which
resulted in collection of thousands stone artifacts from the Mesolithic and Neolithic Ages [2].

At the same time the Caspian detachment of the Astrakhan expedition of the Leningrad branch of the
Institute of Archeology of the USSR Academy of Sciences under the direction of A.N. Melentiev was
working in the West Kazakhstan. The main area of work was the Northern Caspian, but it was proposed to
expand the area of exploration in the eastern and southeast directions. In 1968, the detachment identified 4
locations (Baynau 1-4) with flint material and ceramics in the vicinity of Sam Sands and 15 locations from
the Neolithic to the Middle Ages on sand dunes and lumpy sands east of the Sam village [3, p. 11-12; 4, p.
8-10].

In 1969, A.N. Melentyev conducted surveys of Ustyurt and the Mangystau Peninsula, with the aim to
identifying the earliest sites (Paleolithic-Mesolithic) on the one hand, and "elucidating the appearance of
Neolithic sites in the territories adjacent to the areas of the Kelteminar culture and the Kara-Bogazin
Neolithic complex on the other" [5, p. 2]. The researcher came to the conclusion that the dry valleys of
Ustyurt and Mangystau did not flood even with the maximum rise in the level of the Caspian Sea during
the period of the Lower Khvalyn transgression. On the Mangystau Peninsula, he examined two siliceous
regions, one extending from Buzachi Peninsula to Sarytash Bay, and the second near the western Ustyurt
Chink to the north-east of the Ak-molla well [5, p. 3]. Neolithic dune and spring sites were discovered and
re-examined in the vicinity of Senec, Tuschibek, Kulanshi, Tuluz, Udyuk, Ushkan and others. One of the
significant results of the detachment’s work was the discovery of the Senek paleolithic site at the southern
edge of Tuesu sands 2 km east of the village of the same name. In the ridges of sand on an area of 110
square meters, an accumulation of patinized flint inventory was discovered, including nuclei, scrapers,
incisors, punctures, retouched blades, etc. The site was tentatively dated to the final Paleolithic [5, p. 11; 6,
p. 194-197].

In 1970, the Pre-Caspian detachment continued the study of the North Pre-Caspian and Mangystau,
where the Mousterian age site was discovered on the Tupkaragan Peninsula and identified as "Denticulede
Mousterian". The site is located on the edge of the main plateau, bordering the southwestern part of the
depression of Sarytash Bay, where flakes with secondary processing, scrapers, retouched blades, and
others were collected on an area of 90x25 m [7, p. 2, 22]. Perhaps these are the same sites that were
discovered earlier by A.G. Medoev in the valley Kopam. In addition, Amanbulak site was discovered near
the Tuschibek village, and re-inspected site at the well of Chile, near the Senek village et al. [7, p. 21, 24].

In the final year of the Caspian detachment of the Astrakhan expedition, in 1972, the locations and
sites in the tracts of Uali, Begesh, Zhanasor, Azhi and others in Western Ustyurt were discovered [8, p.
33-34].

The next stage in the study of the territory of the Mangystau region is connected with the work of the
Volga-Ural expedition of the Institute of Archeology of the USSR Academy of Sciences together with the
Geographical Department of Moscow State University under the leadership of L.L. Galkin. They were
planned to work for 5 years. The main goal of the work was to date the sites by linking them to the
absolute elevation of the area against the backdrop of a change in ... the level of the Caspian Sea and the
flooding of deep areas in the Holocene” [9, p. 10]. In the first year of 1978, work was carried out on the
settlement of Sherkala, a barrow group near the northern coast of Mangystau near the village of Sarytash
(Kochak Bay), a fishing village of the 17-18 centuries and Neolithic site on the Ustyurt plateau. The latter
is located on a small hill on the southern shore of Sora, 6 km southeast of Kzylasker station. On an area of
150x50 m, whole and fragmented knife-like blades, scrapers, chips, and the arrowhead of the
“Kelteminar” shape made of light gray flint were collected [9, p. 27]. Also in the sands of Sam, 11 km
south of the Sam village among the sand blowings, were picked materials of the Stone and Bronze epochs
[9, p. 28].

In 1981, a detachment led by L.L.Galkin, in addition to foot reconnaissance, also conducted air
reconnaissance, with the help of which a Neolithic site was discovered with a flint to accumulation on an
area of 80x30 m. The site is located 1.5 km north-northeast of the Kamyr well in a vast valley that cuts
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through the western chink of Ustyurt. The locations of the lithic tools were also found in the area of the
shelter-keep on the outlier in the Kulandy Valley, 32 km east-southeast of the Senek village. [10, p. 2].
Single finds were made by the researcher in the airport area and on the southeastern outskirts of the
Oporny village. [10, p. 22].

In 1982, work in the Mangistau region under the leadership of L.L. Galkin were continued. The site at
the Kamyr well was additionally investigated. Were laid an exploring shaft and excavation on the site,
which showed the absence of a cultural layer. A large number of flakes, with rare mix of tools, and the
lack of a cultural layer allowed the researcher to come to the conclusion about the temporary region of the
site [11, p. 2].

Approximate to the Senek village, in the sands of Tuyesu, were discovered the dune sites of the
Neolithic period [11, p. 3]. Approximate to the Kyzylsu village along the coast of a stream with a salt
source revealed a site with flint industry, including knife-shaped blades, scrapers, a double-sided biface
fragment, attributed by the author to the Late Paleolithic. A sample for radiocarbon dating was selected
from a coastal site with preserved peat to determine the age of the reservoir [11, p. 3-4]. The author notes
the effectiveness of combining aerial reconnaissance with ground reconnaissance in identifying sites from
the Stone Age to the Middle Ages in this little-studied region of Mangystau [11, p. 19].

In 1983, the Volga-Ural expedition conducted more detailed studies of the Stone Age site near the
Kyzylsu village, the vicinity of the Senek village, Shebir village and Shakpakaty area. In the Kyzylsu site
on an area of 200x80 m, stone artifacts (scrapers, knife-like blades, geometric microlites, pencil-shaped
nuclei has been discovered) were collected. The cultural layer on the monument is destroyed, the material
as a whole was dated to the Neolithic age, although some archaic-looking materials with patinization are
presumably attributed to the Late Paleolithic [12, p. 10]. In the area of the Senek village in the sand
massifs of Bostankum, flint products of the Stone Age were revealed (knife-shaped blades with one
retouched extremity at one end, scrapers, pencil-shaped nuclei) [12, p. fourteen].

In the area of the Shakpakata Mausoleum L.L. Galkin investigated Paleolithic locations, discovered a
site of the Paleolithic era 150 meters northwest of the mausoleum, which is an accumulation of flakes,
nucleus and scrapers [12, p. 13, 19]. Apparently, this is a collection point of stone artifacts "1b" according
to the field documentation of A.G. Medoev.

Sand blowings was investigated near the Koshkar-ata basin, 5 km southeast of the Akshukur village,
where a Stone Age site was determent; on the southern coast of the Mertvy Kultuk a 50x20 m site with
flint microlithic to industry was discovered [12, p. 15]. Isolated findings were made in sand blowings in
the area of the villages Shebir, Ak-Kuduk, at the Tushchykuduk well, at the Mausoleum of Mankaza, at
the Akkurt winter camp and others [12, p. 11-13].

L.L. Galkin noted the small number of Paleolithic sites and the prospects of their study in the
Shakpakata and Kyzylsu regions. In the first case, he speaks about the possibility of detecting stratified
objects. In contrast to the Paleolithic, Mesolithic and Neolithic is represented en masse on the paleolithic
shores of dried reservoirs and channels. Their wide distribution indicates that during these periods the
zone of the northeast Caspian littoral abounded with fish, game, large ungulates, which were abundant in
food in hot, but well-flooded areas of this region [12, p. 36]. Monuments of the Eneolithic era are
relatively fewer, due, according to the researcher, the deterioration of the environmental situation in the
region, the drying up of reservoirs and channels. “The topography of findings of this time is confined to
the coastal slopes of dried reservoirs, from which it could be assumed that the population of that time
located their dwellings near existing watering holes for their herds” [12, p. 36-37].

In 1984, the work was concentrated in the sands of Bostankum near the Senek village. During this
expedition a dispersed site, with flint industy (knife-like blades, end scrapers, nucleus, flakes without
secondary processing has been discovered). The prospects of studying the interior of the Bostankum sands
for detecting sites of the Stone and Bronze Age, possibly with a preserved layer, were noted [13, p. 22-
23].

In the middle of the 80s of the last century, J.K. Taymagambetov conducted research on Mangistau,
where he located a range of paleolithic sites Onezhek 1-7, close to the industry camps of Shakpakata. The
stone collection of the camps belongs to different epochs, Onezhek 5 to the Moustier, Onezhek 1 to the
Late Paleolithic [14, pp. 28-29, 34]. Flint was used as a favorite raw material. Nuclei, scrapers, bifaces,
dart tips and a large number of flakes are distinguished among the stone products. The collection is
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represented by large Levallois flakes. Among the nuclei there are billets intended for removal of the
Levallois blade technologie. Onezhek industry is characterized by the presence of nuclei with a platform,
symmetrical blades of various morphology shapes (triangular, rectangular) and a small number of well-
manufactured tools.

Also, Zh.K. Taymagambetov re-examined the locations of Shakhbagata 1. Paleolithic artifacts lay on
the surface of the abrasion terrace in an undisturbed state, as evidenced by the in situ occurrence of
prismatic nuclei and adjacent knapped knife-like blades. Among the Neolithic sites there are such sites as
Besbulak, Tulkuli 1-2, Sultanepe 1 and 2, with a large number of chalcedony and flint artifacts. [15, pp.
581; 16, pp. 3-5].

Geologist B.Zh. Aubekerov has collected a vast and typologically representative to collection of
material in Mangistau. B.Zh. Aubekerov gives a substantiation of the geological age of the open-type sites
studied by A.G. Medoev. He also confirms, in general, the correctness of the culture periodization of the
Stone Age in Kazakhstan, developed by A.G. Medoev. According to him, "...multi-temporal camps
occupy different geomorphological positions - plumes of removal cones, ridge tops, terraces of dry valleys
or spring banks.

The Protolevallois-Ach and Arystandy cultures - the Pliocene is the first half of the Lower
Pleistocene, the Asheulian, Mousterian and Late Paleolithic cultures do not go beyond the boundaries of
the Middle and Upper Pleistocene, the Epipaleolithic culture is dated to the early Holocene or the very end
of the postglacial period, the Carasorian culture and the culture of microlite industries are attributed to the
Holocene. The age of the some sites requires further study" [17 p. 47; 18, p. 10-14].

In the late 80s - until the mid-90s, as part of the Western Kazakhstan archeological expedition under
the leadership of Z. Samashev worked groups to study the Stone Age Mangistau and Ustyurt. So, in 1989
A.E. Astafiev as a member of the Mangyshlak detachment gathered lifting material in the areas of open
sands near the villages of Akshukur, Tushikuduk and Shebir, of the eastern and north-eastern sands of
Buzachi Peninsula. He carried studies of Senek 5, 6, Koshkar-ata 2/1 [19 pp. 135-137, 145-146]. In 1992,
the work carried out in the sands of Sam, Tuyesu, Sauyskan and Kyzylkum. He discovered 16 sites of the
Mesolithic, Neolithic and Eneolithic periods and collected a large sample of lifting material. For some
sites, he determined the cultural and chronological belonging, in particular, the sites of Senek 1, 4 and 8
were correlated with the Oyuklin Early Neolithic culture [20, pp. 27-40]. The site of Shebir 8 with the
Khvalyn Eneolithic culture [20, p. 67], the sites of Sarsha 1 and Shebir 6 were attributed to the late
Mesolithic [20, pp. 24-27, 50-67], etc. In 1991, L.L. Galkin during the identification and inventory process
of monumets discovered in Mangistau region 2 sites of the Stone Age. This is a site in Besbulak tract, 900
sg. m. in area and a site of 30 sq. m. in area of 3.1 km to the south-west of Sisem-Ata cemetery [21, p.
123]. In 1992, he discovered Neolithic sites 4 km southwest of Aiguroshkhan Hill in Mangistau region 4
km north-west of the village of Tauchik (scattered sites of Tauchik 1-2, etc.) [22, p. 118, 147-149].

From the end of the 80s to the present, A.E. Astafiev has been studying the Stone Age, in particular
its late stages (Mesolithic-Eneolithic). He obtained lithic materials characterizing the Mesolithic,
Neolithic, Eneolithic periods of the Mangyshlak Peninsula (Kyzylsu 1, Senek 10, Ushtagan 1 and others)
[22]. A.E. Astafiev distinguished two cultures attributed to Neolithic period of the Mangistau region. It
means the Oyuklinsky and Tuluzsky cultures. They are formation took place on the local Mesolithic
culture, studied on the materials of the site Kyzylsu 1. Quantitatively, the Oyuklins type sites found on the
Buzachi Peninsula (Shebir 7) and in the Sands of Tuyesu (Senek 1, 4, 5, 8). The Tuluzsky culture is
represented by the Ushtagan 1, Senek 10 sites located in the sands of Sauskan and Tuyesu in the Central
Mangystau. The Tuluzsky and Oyuklinsky cultures have much in common. This hypothesis suggests the
genetic relationship of these complexes. A.E. Astafiev also examined the site of Koskuduk I, which
became the first supporting Eneolithic site on the Mangistau Peninsula [23]. According to the author, in
the Eneolithic period, cultures formed under the influence of three components coexisted on the territory
of Mangistau: local component, Central Asian component and Lower VVolga component [24].

The Paleolithic of the region was studied in 1998-1999 by joint Russian-Kazakhstan archaeological
expedition led by A.P. Derevyanko and J.K. Taymagambetov. In 1998, during the exploration work, 6
Paleolithic sites with a surface occurrence of artifacts were discovered. All sites are confined to the
outcrops of siliceous rocks. In 1999, the western ledges of the Ustyurt plateau, the sands of Bostankum,
the Kulanda ledge, and the territory near Lake Karashek have been examinated. 11 new locations dating
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back to the Paleolithic period have been discovered. The point site 13 was highlighted as the most
promising, because the archaeological materials are distinguished by increased concentration, diversity,
and great typological severity. Here, along with the well-presented primary splitting of the stone, there is a
large number of tool types. The location has been defined as a workshop with elements of a settlement
complex [25, p. 44]. According to the degree of surface preservation, the material is divided into series
from the Early to Late Paleolithic period [26, p. 17-24].

In 2018, the works of the authors on the grant theme ‘“Paleolithic Mangystau (introduction to the
scientific circulation of the collections of A.G. Medoev and their modern interpretation)” began. The main
purpose of the work was the introduction into the scientific circulation of archaeological complexes
discovered in 1966-1969 by the expedition of A.G. Medoev. The program began with the localization of
collection points of the Paleolithic collections of A.G. Medoev in the Shakpakata valley according to
archival materials and their correlations with the collected materials stored in the funds of KazNU named
after al-Farabi. It was possible to identify all points of collection of stone artifacts in the tract Shakpakata,
to determine their coordinates in the global positioning system. Because of the dating changes of the
transgressions of the Caspian Sea and, consequently, of the sea terraces, where the Paleolithic sites were
situated, the periodization scheme of stone industries created by A.G. Medoev, will undergo some changes
too.

As for the large Holocene sites, such as Shair, Ondy, Tuschibek 1, etc., from which numerous
collections of archaeological material have been obtained, They are attached to watery springs. Over the
past 50 years, large villages have grown on the site of parking, monuments are almost completely
destroyed. From these large sites there were only collections kept by archaeologists of various
organizations. Now, they are stored in museums of different countries.

Another group of Holocene sites, such as Kosbulak, Akmysh, Zhaksytamdy, Zhamantamdy are also
situated in a zone of springs. These archaeological sites are less susceptible to anthropogenic impact, but
there are not reach in lithic artifacts. [27, p. 5-60].

Discussion

Despite the considerable number of archaeological expeditions exploring the region, a significant
number of identified sites of the Stone Age, they are practically not put into scientific circulation. With the
exception of A.E. Astafyev’s monograph on the most significant Holocene monuments and cultures, the
remaining sites and locations are known only from archival materials and preliminary publications.

The archaeological work of A.G. Medoev and other researchers was carried out at a rather high
methodological level at that time. The collection of stone material from sites with a surface cultural
horizon was carried out quite fully. This was showed by our field observations. Therefore, the unique
collections of stone industries collected in the last century acquire special significance - this is an
irreplaceable source for studying the country's ancient past.

Conclusion

The study of the Stone Age of Mangystau is of great importance for understanding the processes of
settlement of Kazakhstan and neighboring territories. The peninsula, due to its geographical location,
served as a transit point on the migration routes of ancient hominids and people from south to north, from
west to east and back. In the era of transgressions, the Caspian Sea made populations of hominids isolated;
in the era of regressions, on the contrary, it facilitated their dispersal in different directions.

The history of Stone Age research of Mangystau partly reflects the main scientific ideas about the
evolution of Stone Age cultures in the region. Unfortunately, most of the open sites of the Paleolithic,
Mesolithic and Neolithic Mangystau are not put into scientific circulation. Most of the monuments had a
superficial, open character. The expedition staff of A.G. Medoev carried out full, continuous gatherings,
so that on the surface of the former sites of artifacts there were practically no left. The only source of data
for the study of the Paleolithic, for example, the Shakpakat tract, are collections collected in 1966-1969.
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0.A. Aptioxosa', T.b. Mamupos>

'9.X. MapryJiaH aTBIHAAFBI apXE0JIOTUsI MHCTUTYThI, AnMaTsl, Ka3akcran;
29.X. MapryJiaH aTbIHIaFbl apXeoIorust HHCTUTYTHIHBIH Hyp-Cyntan KanachlHIars! (GUIHAaib,
Hyp-Cynran, Kazakcran

MAHFBICTAYJATYBI TAC JJOYIPI ECKEPTKIIITEPIH 3EPTTEY TAPUXBbI

AHHoTanusi. MagrreicTay TYOeri Eypasusiiarsl agaM3aT 3BOJIIOLMACH MOCEJENEPIiH IIEIIye MaHBI3Abl OPBIH
amazgpl. TyOexTe anFaIIkpl TacTaH jKacalFaH Kypai coHay 1862 xwuiel Tabburan OomateiH. Coman 6epi MaHFsICcTaY
TyOeriHge KernTereH apXeoJIOTHIIBIK SKCIIEANINIIap MEH KEKe 3epTTEYIIIep KYMBIC JKypri3ai. Ocipece 1966-1969
aok. Kaszak KCP Frueiv akagemwusiceiaeiH K..CotbOaeB aTeiHmarsl ['€0oNOTHSNIBIK FRUIBIMAAD HHCTHTYTHIHBIH
MasFpicTay KEMIeHII SKCIEIUIHACHIHBIH MANCONUTTIK OTPAABIHBH (A.I.MenoeB KeTeKIiTriHaeri) XyYMbICTaphbl
HoTkem Oonabl. Anaitna A.I'MenoeBtsiH, A.H.MenentbeBtiH, JI.JL.IankuHHIH 3epTTEyJEpiHIH MaJICOIUTTIK
MaTepualliapbl o KyHre JeiiH FhUIBIMU aifHaibIMFa eHriziiMered. ©.X.MapfyiaH arblHAAFbl ApXeoJorus
uHCTUTYTHIHBIH 2018-2020 xpuigapra apHanran «ManrbicTay naneoiuti (A.I.MemoeB KoJIEKUMSIIAPbIHBIH
FBUIBIMHM alHAJBIMFA CHTI3IIyl »OHE OJIApJBIH Ka3ipri 3aMaHFbl HHTCPIPETAIUSICH)» TPAHTTHIK TAKBIPHIOBI
ASICBIHAFBI JKYMBICBIHBIH MaKCaThl — OCBI OJIKBUIBIKTHI KapThUIAH OPHBIH TONTHIPY.

Tyiiin ce3mep: ManrbicTay TyOeri, Kacmuii TeHi3i, MajaeoJMT, ME30JMT, HEOJHWT, JHCOJHT, IIAKIMAKTAC
KypaJiaapsl.

O.A. Aproxosa', T.b. Mamupos?

'"MucTutyT apxeonoruu uM. A.X. Maprynana, Anmarsl, Kazaxcran;
2Punuan uHCTUTYTA apxeojoruu uM. A.X. Maprynana B r. Hyp-Cyntan, Hyp-Cynran, Kazaxcran

UCTOPUSA UCCJEJOBAHUM NAMSITHUKOB KAMEHHOI'O BEKA B MAHTUCTAY

AnHoranus. IlomyocTpoB MaHreictay HMeeT BaKHOE 3HA4eHHE JUIS pEIIeHHs INpoOJIieM 3BOIIOIHU
yenoBedyecTBa B EBpasun. [lepBas Haxojka KaMeHHOTO OPYIUs Ha MOJIyocTpoBe Obuia crenana emie B 1862 r. C tex
IIOp Ha IMOJTYOCTPOBE PabOTaIo HEMAIO apXEOoJOTHUECKHX ASKCIICAWIMN M OTACNBHBIX HcciienoBateneil. OcoOeHHO
pe3yNbTaTUBHBIMH ~ OKa3aduch paborel [lameonmmtuyeckoro otpsima (mox  pykooactBoM — A.I'.Menoesa)
MaHrbIuiakckod KoMIieKcHoH skcneauiuu Mucturyrta reonormdeckux Hayk uMm. K.M.Carnaesa AH Ka3.CCP B
1966-1969 rr. Opnako maneomUTHYCCKHEe Matepuansl wucciaenoBannii u  A.I'MemoeBa, A.H.MeneHTheBa,
JIJIL.TankuHa 10 cMX TIOp HE BBEACHBI B Hay4HBIA 000poT. Paboter MHCTHTYTA apxeonmornu uMm. A.X.MaprymnaHa B
pamkax rpaHToBOH Tembl «[laneonmut MaHreicTay (BBeJCHHE B Hay4HBIH 000poT koymiekmmid A.I'. MemoeBa u ux
COBpPEMEHHAs! HHTEPIIPeTaIys)», paccuutanubiil Ha 2018-2020 rr., IMEIOT IEIbI0 OTYACTH 3aMIOJTHUTH 3TOT MPobe.

KioueBble cioBa: momyocTpoB Manreictay, KacnmiickoHe Mope, MaJeosdT, ME30JIUT, HEOJHUT, HYHEOJIHT,
KpEMHEBBIE OpyIusl.
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