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EXPERIMENTAL STUDY

OF LOGS FROM SHILIKTY CEMETRY
(East Kazakhstan)
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The article presents data from an experimental study of the technological function of the cross-cut-
ting eyelets in the logs found in the wooden-stone part of the mound N2 1 of the Shilikty-3 burial ground
which located in East Kazakhstan. According to the earlier dendrochronological analyzes of wood mate-
rials, the age of the mound N? 1 is determined within the 7th century BC. The wooden part of the tomb
was built of thick, butt-stacked larch logs in two rows, according to the cage-frame principle. Due to the
fact that the forest required for the construction of the tomb was at a distance of 25 km from the burial
site, the eyelets in larch logs were most likely used for dragging with horses. To verify this observation,
the authors of the article conducted a full-scale experiment for the first time using materials available to
the ancient society of the Saka culture. The study also established the time spent on operations. Three
horses of the local breed were involved in the process of transporting the logs. During the experiment, it
turned out that not every horse can cope with this kind of load. Thus, the results of the study showed the
reliability of the above mentioned observation. So after dragging, traces of beveling become noticeable
on the thin end of the log, similar to an archaeological source. In general, the experimental study of the
technology used to cut and transport logs helps researchers to draw attention to those details of the daily
life of ancient societies that previously seemed natural and did not require proof.

Key words: experimental archeology, burial structure, Saka culture, East Kazakhstan.
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LUiAikTi kOopbiMbiHAaFbI (LUbiFbic Ka3akcTaH)
araw 6epeHeAepAi IKCNepPUMEHTTIK 3epTTey

Makanaaa LbiFbic KasakcTtaH aymarblHpaa oOpHanackaH LUIAIKTI-3  KopbIMbiHbIH - N2 1
KOpfaHblHaH TabbiAfaH arauwl OGepeHeAepAeri Ke3WeAepAiH TEXHOAOTUSIAbIK, KbI3METIH aHblKTayfa
GafbITTaAFaH 3KCMEPUMEHTTIK 3epTTey HOTMXKEAepi KeATipireai. KabipxaHa arawuTapbiHa >KyprisiAreH
AEHAPOXPOHOAOTMSABIK, TaaAayFa cemkec kopraH 6.3.A. VII f. mepsimaeneai. KopraHHbiH afalu
KYPbIABICBI XKeTi KaTap KOC OepeHeAepAEH TYpPFbI3bIAFAH CaTbIAbI MMpamMAara ykcac. EHAIM xepae,
KYPbIAbICKA KQXXeTTi OPMaH >KepAey OpHbIHAH 25 KM KallbIKTbIKTa OpHAaAaCKaHbIH eckepcek, LLIiAiKTi
GepeHeAepiHAEri KO3LeAep >KbIAKbIAAPAbIH KOMEriMeH Cyipey YLiH KOAAQHbIAYbl MYMKIH AereH
6oAKaMFa KeAemis. ATaAMbILI MMMOTEe3aHbl TEKCEPY MaKCaTblHAQ aAfFall PeT AAAAAbIK, SKCMEPUMEHT
YMbIMAACTBIPbIABIM, OHbIH MIHAETTEpPIHE arall KeCY MayCbIMbIH aHbIKTay, 8p6ip »KyMbICKa KeTKeH eHbek
KYLLIH ecenTey, COHbIMEH KaTap >KbIAKbIMEH GepeHeHi TacbiManpay 6GapbiCbiHAAFbI E€PEKILIEAIKTEPAI
cunarTay Xattbl. OcblAaiila, 3epTTey HOTUMXKEAEPI >KOFapblaa aTaAFaH 6GakbiAayAblH AYPbICTbIFbIH
KOPCEeTTi, BMTKEHi TaCbIMaAAAyAaH KeiiH 6ePEHEHIH >KYKa YLLbIHAQ apPXEOAOTUSIAbIK, AEPEKKO3re YK Ccac
KUFaLWTbIK, i3Aepi 6arkasa 6acTtaabl. )KaAnbl aaFaHAQ, KabipxaHa KypPbIAbICbIHAH TabbIAFaH OepeHeAepA|
AAVbIHAQY, BHAEY Ke3iHAE KOAAAHbIAATbIH TEXHOAOTMSIAAPAbBI SKCMEPUMEHTTIK TYPFblAQ 3epTTey cak,
KOFaMblIHbIH, OCbIfaH AeMiH TaburK opi ADAEAAEYAI KAXKET eTrnenTiHAEN GOAbIM KOPIHETIH KYHAEAIKTI
OMIpIiHiH >kaHa KblpAapblHa Ha3ap ayAapyFa KeMeKTeceA|.

TyHiH ce3aep: 3KCMEpPUMEHTTIK apXeoAorus, >epAey KypblAbicbl, Cak MoaeHueTi, LUbIFbic
Ka3akcTaH.

84 © 2022 Al-Farabi Kazakh National University


https://orcid.org/0000-0003-3693-5759
https://orcid.org/0000-0002-7870-0045
https://orcid.org/0000-0001-6092-8693
mailto:dianasko@mail.ru
mailto:dianasko@mail.ru

D. Ayapova et al.

A.B. Agnosa', Y.Y. YMutkaaues', A.T. ToreybaeB?

'EBpasninckmnin HaUMOHaAbHbIN yHuBepcuTeT UM. A.H. N'ymmnaesa, KasaxcraH, r. Hyp-CyaTaH
2Ka3axcKkmi HaUMOHaAbHbIA yHUBEpCUTeT uM. aab-PDapabu, KasaxcraH, r. Aamarbl
*e-mail: dianasko@mail.ru

DKCnepMMeHTaAbHOE MCCAeAOBaHME OpeBeH MOrMAbHMKA
LLUuAukTbI (BocTouHbii KazaxcTaH)

B cTaTbe MpUBOASITCS AaHHble 3KCMEPUMEHTAABHOIO MCCAEAOBAHUSI TEXHOAOTMYECKOM (DYHKLUMU
NpoyLirH B GpeBHax, HAMAEHHbIX B AEPEBSIHHO-KaMEeHHOM YacTu KypraHa N2 1 MmorvabHuka LLIMAMKTbI-3,
pacrnoAoxeHHoro B BoctouHom KasaxctaHe. CoraacHo NpoBeAeHHbIM paHee AEHAPOXPOHOAOMMYECKNM
aHaAM3aM ApeBEeCHbIX MaTepraAOB BO3PACT KypraHa ornpeaeasieTcss B npeaerax VIl B. A0 H.3.
AepeBsiHHAas YacTb KypraHa NocTpoeHa M3 BMPUTLIK YAOXKEHHbIX ABYPSIAHBIX AMCTBEHHUUHbIX TOACTbIX
6peBeH Mo NpuHUMNY cpyba-KAeTKM. B CBA3M C Tem, UTO AeC, HEOBXOAMMDIN AAS CTPOUTEAbCTBA
YCbIMaAbHULIbI, HAXOAMACS HA PACCTOSHUM 25 KM OT MeCTa 3axXOPOHeHMs, TO MPOYLUMHbI B GpeBHax,
BEPOSITHEE BCEro, MCMOAb30BAAUCH AAS BOAOUEHMS C MOMOLLBLIO AOLIAAEN. AAd GOoAee TulATeAbHOM
NpoBepKM 3TOr0 HABAIOAEHMS aBTOpamMy CTaTbM BriepBble ObIA MPOBEAEH MMOAHOMACLUTABHbIA
3KCMEPUMEHT C UCMOAb30BaHUEM MATEPUAAOB AOCTYTIHbIX AAS ADEBHErO O6LLECTBO CAKCKOM KYAbTYPbI.
B xoae mccaepoBaHMS Takke ObIAM YCTAHOBAEHbI BPEMEHHbIE TpyAO3aTparthl Mo orepauusm. B
npoLecce TPaHCMOPTUPOBKM BbIAM 3aAEMCTBOBaHbI TPY AOLLAAM MECTHOI Nnopoabl. OAHAKO BO Bpemst
3KCMEePUMEHTA BbISICHUAOCH, UTO HE KaXKAbli >kepebeL, MOXKET CNPaBUTLCSI C TaKOro poAa Harpyskomn.
Takum 06pa3oM, pesyAbTaTbl UCCAEAOBAHMSI MOKA3aAM AOCTOBEPHOCTb BbillieyKa3aHHOIO HabAIOAEHUS,
TakK Kak MOCAe BOAOYEHUSI Ha TOHKOM KOHLIe CTBOAA CTaAM 3aMeTHbl CA€Abl CKOLLEHHOCTU, CXOXMue C
apPXeoAOrMYeCKMM UCTOYHMKOM. B LIeAOM, 3KCneprMeHTaAbHOE U3yUeHMe TEXHOAOT MU, UCTTIOAb3YEMON
npu pybke M TPaHCMOPTMPOBKE OPEBEH, MOMOraeT MCCAEAOBATEASM O6paTUTb BHUMaHWE Ha Te
AETaAU MOBCEAHEBHOM >KU3HU APEBHUX OO6LLECTB, KOTOPble paHblle Ka3aAMCb CTECTBEHHbIMU U He

TpebyoLyMN AOKA3aTEAbCTB.
KaroueBble caoBa:
KyAbTypa, BocTtouHbilt KazaxcraH.

Introduction

The wooden structure of the elite burial
structures of the Saka time on Kazakhstan’s territory
is diverse in terms of complexity of execution
and in the form of construction. Nevertheless,
issues related to the peculiarities of harvesting
and transporting logs used in the construction of
tombs remain poorly understood. Meanwhile, some
technical and technological aspects of woodworking
are quite amenable to modeling and analysis from an
experimental point of view (Samashev, Mylnikov,
2004: 188-193; Jacques, Raymond, 2008: 95-101;
Ergersheimer-Experimente.de; Franzen, 2020).
The specifics of such kind of research, according to
E.Yu. Girya is conditioned by three phenomena: the
original, the source and the model. In this regard,
for the possibility of transferring the information
received to the past, a theoretical substantiation of
the similarity between the models and the primary
object is assumed. After that, a working hypothesis
is developed, and an experiment is carried out using
materials and conditions similar to those of the
ancients (Girya, 1992: 14-15).

In turn, the burial mound Ne 1 of the Shilikty-3
cemetry is located at the southernmost tip of the

3KCMEPUMEHTAAbHAa apXeoAOorus,

norpe6a/\bHoe COOpy>XeHne, CaKCKas

mound group not far from the village of Zhalshi,
Zaisan district, East Kazakhstan region. Initially,
the mound was called «Chilikta Ne 1», but later it
was renamed to the local name «Baigetobe», which
means «The hill of the Races» in Kazakh. The mound
diameter from south to north is 99 m, from east to
west — 97.4 m, height — 7.9 m. The excavations were
carried out in 2003 by the archaeological expedition
of the Al-Farabi Kazakh National University
(headed by A.T. Toleubaev). The Baigetobe gold
collection, which is distinguished by the high purity
of gold, cast metal, and a perfect soldering method,
has gained worldwide fame (Minosyan, 2018: 403).

Materials and Methods

The architecture of this mound consisted of three
building levels (parts): a wooden-stone tomb, a stone
mound on top of it, and a gravel layer interspersed
with turf fixing materials from slipping. Large and
small underground corridors-dromos were built on
the eastern side of the tomb. The length of the large
dromos, connected to the tomb by a small door, is
15.65 m, the width is 2.5-3 m, and the depth is 0.9-1
m. Its upper part is covered with stacked logs. The
middle part of the dromos is completely strewn with

85


file:///C:/%d0%a0%d0%90%d0%91%d0%9e%d0%a7%d0%98%d0%95%20%d0%a4%d0%90%d0%99%d0%9b%d0%ab/%d0%9a%d0%b0%d0%b7%d0%9d%d0%a3_%d0%bc%d0%b0%d1%80%d1%82-%d0%b0%d0%bf%d1%80%d0%b5%d0%bb%d1%8c-2020/%d0%93%d0%a3%d0%9b%d0%ac%d0%9c%d0%98%d0%a0%d0%90/%d0%92%d0%b5%d1%81%d1%82%d0%bd%d0%b8%d0%ba%20%d0%b8%d1%81%d1%82%d0%be%d1%80%d0%b8%d1%8f%203-2022/%d0%be%d1%82%d1%80%d0%b0%d0%b1%d0%be%d1%82%d0%b0%d0%bd%d0%be/ 

Experimental study of logs from shilikty cemetry (East Kazakhstan)

stones. The absence of an entrance to the dromos,
the retaining part of the underpass with stones
already during its construction, the complete lack of
finds testifies to its purely ritual purpose (Toleubaev,
2018: 183-184). The wooden tomb of the mound was
built from seven rows of two-row logs stacked end-
to-end. In shape, it resembles a pyramidal structure,
tapering upward in steps. At the corners, the logs

that make up the longitudinal and transverse walls
of the chamber are not connected but only touch
(Figure 1). Because the predatory maintenance
hole was laid directly above the western part of the
tomb, the wood was preserved in the eastern wall.
In contrast, the remaining parts were affected by the
external atmospheric environment and precipitation
(Toleubaev, 2019).

Figure 1 — View on the wooden chamber during excavation of Baigetobe kurgan
(According to A.T. Toleubayev)

The eyelets (through holes) are fixed only
in the lowest logs. It should be noted, that similar
eyelets are found in the ground burial structures of
Kazakhstan and Tuva. Inaccordance to K. A. Akishev
in Besshatyr burial mound they served for dragging
and tying into a raft, as evidenced by traces of wear
and smoothness on one side of the log. In addition,
according to the fragments of ropes found between
the logs, the author believes that they could also be
used to raise the ropes to the height of the walls and
roll up the tomb (Akishev, Kushaev, 1963: 82). It is
a remarkable fact that, unlike the Shilikty eyelets,
in Besshatyr they are found at the ends and in the
middle of the logs, and on the thickest logs they are
double. In turn, based on the analysis of numerous
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burial structures of Altai and adjacent territories,
V.P. Mylnikov writes that eyelets and girdle grooves
were a universal invention used both for lowering
stems into burial pits (Altai) and for forming burial
chambers (Tuva) (Mylnikov, 2012:10).

Analyzing the above mentioned conclusions
of the researchers, we believe that the eyelets
in the logs of Shilikty were most likely used for
dragging with the help of horses since the wood was
harvested 25 km from the burial site in the Karasai
tract. To test this hypothesis, we conducted a full-
scale experiment, the tasks of which also included
determining the logging season, establishing labor
investment for operations, and identifying the
features of transportation using horses.
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Results and Discussion

The source fund of the study consisted of logs
with eyelets numbered 1,2, 5,7, 10, 14, 15, XII, X VI,
XVII from mound Ne 1 of the Shilikty-3 cemetry.
The size of the smallest eyelets is 8 x 10 cm, medium
—10x 17 cm, large — 16 x 27 cm (Toleubaev, 2018:
170). According to dendrochronological studies
carried out in the laboratory of the University of
Arizona, the wood species belonged to the Siberian
larch (Larix sibirica), the age of mound Ne 1 is
determined within the 7th century BC. Five out of
seven samples had the same cutting time. In general,
researchers conclude that logging was carried out
for one year during the growing season (May-
September) (Panyushkina et al., 2016). Based on
this, the experiment was carried out in the natural
distribution area of Siberian larch on the Saur ridge
not far from the village of Shurshitsu, Zaisan district,
East Kazakhstan region.

Due to the fact that no traces of processing were
preserved on the surface and internal structure of
the Shilikty wood, cutting trees, harvesting logs of
the required length and other rough work was done
using an ordinary iron ax and adze. The length of the
adze handle, for which the time costs are calculated,
is 30.5 cm, the width of the iron blade is 5 cm. In
this case, K.A. Akishev writes that the logs were
processed with a longitudinal long or short notch,
apparently, bronze finger-like adzes, with a blade
width of 4.5 — 5.2 cm (Akishev, Kushaev, 1963:
82). According to V.P. Mylnikov, the adze was the
most used tool among Berel craftsmen (Samashev,
Mylnikov, 2004: 185). At the same time, the author
notes that the main problem in woodworking study
remains the extraction of maximum information
about the primary source (Mylnikov, 2017: 49). In
general, the metal tools of the Saka period are still a
poorly studied topic. Only a few finds of iron axes
are known (Beisenov et al., 2021: 196).

Logs for the experiment were selected in size
close to archaeological. Thus, the diameter of the
larch logs of the wooden-stone tomb in Shilikty
varies from 0.2 m to 0.44 m, the length is from 3.92
m to 12 m. We chose an average size. In total, three
men (age 20, 32 and 33) and three horses took part
in the experiment. All stages of the experiment were
photographed and described in detail.

In general, logging work turned out to be the
most time-consuming and challenging part of the

experiment. Because the larch of the required size
(diameter 25 cm, length 12 m) grows in the thick of
the forest, located high in the mountains, it took a
lot of man’s effort and time to cut and haul the tree.
The proof of this is that after cutting the first tree fell
into a dense part of the forest, from where it could
not be removed without sawing. To fell the tree on
a more open part of the forest in the second attempt,
an incision was made in the log with an ax to the
core on the right side. After that, the same incision,
only slightly higher than the first one, was made on
the other side. As a result of these operations, the
tree fell in the right direction. During the fall, some
of the branches broke, the rest were chopped off. It
is noteworthy that freshly cut larch is very heavy
(1 cube of larch (12% moisture) weighs 650 kg on
average) and hard, so it sinks in water (Woodschool.
ru).

The process of gouging an eyelets on the thick
part of the log measuring 10 x 11 cm was carried out
in a sitting position to hold the log in one place. The
work was carried out from two sides, alternately. As
a result of these operations, the finished hole was
obtained after 1 hour and 10 minutes. Further, a long
rope and clamp were used to transport the log. The
rope that passed through the hole was tied to the arc
from both sides (Figure 2). In the traditional Kazakh
society, this process was known as «muryndyktap
tartu» (drag with the help of eyelets) (Traditional
system ... 2011: 49). According to a local resident,
Akramkhanov Serik (b. 1959) « ...this method of
hauling logs was used before the advent of trucks in
the region» (AFD, 2021).

A further experiment was carried out on a
stallion of the Kostanay breed (5 years old). After
some time, it became obvious that the stallion could
not move the huge, damp log from its place. The
second to start the experiment was a jebe stallion
(10 years old). After the third attempt, he managed
to drag the log down to an open clearing. Later, one
of the participants in the experiment explained that
these stallions are more accustomed to riding than
to this kind of strength work. Based on this, it was
decided to continue the experiment after finding a
suitable horse. As for the log, it was delivered by
truck to the village of Shurshitsu. In the same place,
we managed to find a more experienced stallion of
the Karabayr breed (6.5 years old), who dragged a
12-meter log on the first try. As a result of dragging,
obvious traces of beveling were formed (Figure 3).
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Figure 2 — The visual reconstruction of the process of transporting a log
(According to U.U. Umitkaliev)
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Figure 3 — The process of experiment
(Photo: D.B. Ayapova)
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Conclusion

Thus, the experiment results confirm the
assumption that the eyelets in the logs of the
Shilikty mound were intended for the removal and
transportation of logs using horses. At the same
time, it is worth noting that logging work with all
indirect operations to construct a wooden tomb in
such majestic burial structures of the Saka elites
requires particular time and power resources. So, it
took a little more than an hour to make one eyelet
measuring 10 x 11 cm. As for the horses, they also
had to be accustomed to constant physical exertion.

Summarizing the information obtained during the
experiment, we can draw the following conclusion.
Considering that about 60 logs were used to build
only the log-cage of the tomb, then transporting
them one at a time in the summer at a distance of 25

km is a challenging task for horses. Based on this,
the issue of the log transportation season remains
relevant and requires additional research. In this
regard, we plan to continue a series of experiments
at different times of the year to determine the most
suitable season. The results of these works will be
presented in a separate publication.
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