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Abstract. This article presents the preliminary results of a new project aimed at investigating the behavioural
aspects of stone tool reutilisation at the Semizbugu Palaeolithic complex. Monuments with surface artifacts are
ideal sites for recycling, as artifacts are easy to locate and reuse on the day surface in such environments. As part of
this project, artifacts were analysed at a new site, designated P1 (2022) of the Semizbugu settlement complex, with
a focus on the identification of recycled objects, mainly by the presence of double patina. The results presented
here describe the nature of the secondary use of the artifacts. The relevance of the work carried out is associated
primarily with the fact that this is a completely new approach in the study of Paleolithic monuments of Kazakhstan,
represented by numerous sites of the so-called “open type”. On the example of the Semizbugu P1 monument (2022)
it is possible to extrapolate the received conclusions with other similar monuments of the region for understanding
of character of principles of reutilization and behavioral aspects in the past. Direct field studies at the Semizbugu
complex were preceded by laboratory work on materials collected in the 1960s by A.G. Medoev.
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Cemi3byfbiP1(2022) apTedaKTinepiHiHpeytuamsay,
uanayboiibiHWamiHe3-Ky/blKacneKTinepiHsepTrey,
KasakcraH

AHHoTaumA. byn makanaga Cemisbyfbl ManeonnTTIK
Tac KypangapblH KaanblHa KenTipyaiH,

KeleHiHaeri

MiHE3-Ky/IbIK ~ acnekTinepiH 3epTreyre 6GafbiTTasnfaH

YKaHa KobaHblH, anAblH-ana HaTUXKeNnepi KenTipinreH.
ApTedakTinepi 6eTki KabaTTa OpHaNacKaH ecKkepTKiwTep
KallTa eHaeyre eTe biHfal/bl OpblH 60abIN Tabblnaabl,
ONTKEeHI MyHAal »afmaga apTedakTinepai >KepaiH :
KYHAi3ri 6eTiHae oHal Tabyfa KaHe KaliTa naiganaHyra
6onagbl. Ocbl Koba ascbiHaa 2022 Xbinbl CemisbyFbl

TypakK, KeweHiHiH, P1 (2022) peTiHae 6enrineHreH »KaHa

Kepae apTtedaKTiniep TangaHbin, KanWTa eHaenreH 3at-
TapObl COMKeCTEHAIPY YLWiH, Heri3iHeH, KocnaTUHaHbIH, :
b6onybiHa baca Hasap aygapbligbl. MyHAa YCbIHbIFaH
HaTUKenep apTedaKTiNepai ekiHwWwi peT naganaHy TypiH
WyprisinreH KymbiCTapablH, ©3€eKTiniri,
eH, andbiMeH, «allblK TUATI» Aen atanaTblH KenTereH
TYPaKTapMeH YCbIHbINFaH Ka3aKCTaHHbIH, NafeonuUTTIK
€CKepTKIWTEepiH 3epTTeyaiH Myn4em KaHa Tacini 6o-

cunaTTanapl.

NibiN  TabblnaTbIHAbIFbIMEH 6ainaHbICTbl.  Cemi3byFbl

P1 (2022) ecKepTKilWiHiH, MbICanblH KONAaHa OTbIPbIMN,
alimakteiH, 6acka ykcac |
eCcKepTKiWTepiMeH 3KcTpanonauusnayfa 6onagbl, byn
peyTuAu3auma MNpUHLUMNTEPIMEH :
MiHE3-Ky/IblK, acMneKTifIepiHiH, cunaTbiH TYCiHY VYLWiH
KaeT. Cemizbyrbl KeleHiHAeri Aananblk 3epTTeynepain,
anabiHoa ©TKeH facbipapblH, 60-)bingapbiHaa A.l. Me-
[0eB UWHafaH maTtepuangap GowblHLWA 3epTXaHanbIK

anblHFAH TYXbIpbIMAAPAbI

OTKEH 3aMaHjafbl

YKYMbICTap »yprisingi.

Anfbic: Byn matepman Ne 2133751 rpaHT 60MbIHILIA :
YNTTbIK, FbIAbIMM KOPZAbIH, KONAAyblIMeH OpblHAANFAH
YKYMbICKA HerizgenreH. by »KyMbICTbl Kap»KbllaHAbIPYAbl
Nnkn kopbl, AKLL cTyaeHTTepiHe apHanfaH ®ynbpant
b6afmapnamachl KaHe PaHbepu XanblKapanblK CTUMNEH-
avaTTap Kopblga KamTamacbl3 eTTi. Konanekuuanapfa |
YKOHe JananblK ydackire komxkeTkizy O.A. ApTIOXOBaHbIH,
Apxeonoruna VIHCTMTyTbI,E
Kasak yATTbIK yHMBepcuTeTi '
YKaHbIHAAFbl Ka3aKkcTaHHbIH Maneonunt myseniHin, Kemeri
apKacbiHAa@ MyMKiH 6ongbl. EK e3iHiH gananbiK TobbiHA

©.X. MapfynaH aTtbiHAafbI
an-®apabu aTbiHAAFbI

nOa anfbic 6ingiprici kenegai.

Cinteme »kacay ywiH: Koko 3.,
umanay 6oMbliHWA MiHE3-KY/blK achneKTinepiH 3epT-
Tey, KasakctaH. KaszakcmaH apxeonozauscel. 2022.
Ne 3 (17). 103-114-66. (AfbinwbiHwa). DOI: 10.52967/
akz2022.3.17.103.114

KasakcmaH apxeonoauscel

Mamupos T.b.
Cemisbyrbl P1 (2022) aptedakTinepiHiH, peytunmsa- :

. M3yueHue NoBeAEHYECKMX aCNeKTOB N0 PeyTUIU3aLumu
: aptedaKkros Ha Cemusbyry P1 (2022),
KasaxcraH

AHHOTaumA. B aaHHOM cTaTbe NpeacTaBaeHbl npes-
BapuTeNbHble pe3y/nbTaTbl HOBOFO MPOEKTa, Hamnpas-
i NEHHOro Ha W3y4yeHue MNOBeAEHYECKMX aCMEeKTOB No
peyTUAN3aLMmM KaAMEHHbIX OPYAUIA HA MANE0IMTUYECKOM
komnnekce Cemusbyry. NMamATHUKM C NOBEPXHOCTHbLIM
3aseraHMeM apTedakToB ABAAKTCA MAEaNbHbIM Me-
CTOM AN BTOPUYHOWN nepepaboTKu, NOCKO/IbKY B TaKUX
ycnoBmaAx apTedakTbl fierko 0bHapyXKUTb Ha AHEBHOM
NMOBEPXHOCTU M MOBTOPHO MX MCMOAb30BaTb. B pamkax
[AHHOro NPoeKTa apTedaKTbl OblIN NPOAHAIM3MPOBaAHbI
Ha HOBOM MecTe, 0603HaYeHHoM B 2022 1. Kak P1 (2022)
KOMMeKca CToAHOK Cemn3sbyry, ¢ aKLLeHTOM Ha MAEHTU-
durKaumto nepepaboTaHHbIX NPeaAMEeToB, aBHbIM 0bpa-
30M, MO HA/IMYUIO ABOMHOM MaTUHbI. [peacTaBieHHble
3[eCb pe3ynbTaTbl ONMUCHIBAOT XapaKTep BTOPUYHOTO MC-
Nno/ib30BaHUA apTedaKTOB. AKTYaIbHOCTb NPOBEAEHHbIX
paboT cBA3aHa B MepByto oYepesb C TEM, YTO 3TO ABANA-
eTCA COBEpLUEHHO HOBbIM MOAXOA0M B U3y4eHUM Naseo-
i IMTUYECKUX MaMATHUKOB KasaxcTaHa, npescTaB/ieHHbIX
MHOTOYMNCNEHHbBIMM CTOAHKAMM TaK HA3blBAEMOTO «OT-
KpbITOro TMna». Ha npumepe namatHMKa Cemusbyry P1
(2022) MO*KHO 3KCTpanoMpPoBaTb MNOYYEHHbIE BbIBOAbI
C APYrMMM aHANOTMYHBIMW MAMATHUKAMW PerMoHa gns
NOHMMAHWA XapaKTepa NPMHLUMNOB peyTUaAn3aLmmn 1 no-
BeAEeHYEeCKUX acneKkToB B npoLwanom. HenocpeactseHHO
NnosieBbIM UCCNeA0BaHMAM Ha Komnsiekce Cemusbyry,
npeALwecTsoBaav nabopatopHble paboTbl N0 MaTepua-
nam, cobpaHHbim B 60-e rr. npowsioro Beka A.l. Megoe-
BbIM.

BnarogapHocTu: JaHHbIN MaTepMan OCHOBAH Ha pa-
60Te, BbINOMIHEHHOM MNpWU MoaaepKe HaumoHanbHoOro
Hay4yHoro ¢oHaa no rpaHTy Ne 2133751, duHaHcHMpoBa-
HWe 3TolM paboTbl TakKe bblNo NpegocTasieHo PoHAOM
Nnkun, nporpammoit dynbpanta ana crygeHTos CLUA u
®PoHAOM MeXayHapoaHbIX cTuneHanaTos PaHbepu. [Jo-
CTYN K KONEKLMAM M MONEBOMY YHACTKY CTa/l BO3MOXEH
6naroaapsa nomowwm O.A. ApTioxoBol, MHCTUTYTa apxeo-
norum mm. MaprynaHa, My3sea naneonuta KasaxcTa-
Ha Npu KasaxCTaHCKOM HAUMOHANbHOM YyHUBEpPCUTETE
{ um. anb-®apabu. EK Takke xotena 6bl nobnarogapuThb
CBOO MOJIEBYIO rpynny.

Ana uutnposaHua: Koko 3., Mamupos T.b. U3syue-
HMe NoBefeHYECKUX acrneKToB Mo peyTuansauumn apre-
¢dakToB Ha Cemmn3byry P1(2022), KasaxctaH. Apxeonoaus
i Kasaxcmara. 2022. Ne 3 (17). C. 103—114 (Ha aHrn. 83.).
{ DOI: 10.52967/akz2022.3.17.103.114

Ne 3 (17) 2022



Examining recycling behaviors
COCOE., MAMIROV T. at Semizbugu p12 (2022), Kazakhstan %

1 Introduction (Coco E., Mamirov T.)

The Paleolithic surface site complex, Semizbugu (fig. 1), located in the Saryarka region of Central
Kazakhstan, has some of the best known surface deposits in Kazakhstan [Derevianko et al. 1993; 1998;
Taimagambetov 1997; Artyukhova et al. 2001; Artyukhova 2013; Artyukhova, Mamirov 2014; Osipova,
Artyukhova 2019]. Discovered in 1961 by A.G. Medoev during his work on the geological expedition
of the Institute of Geology of the Kazakh SSR Academy of Sciences, the Semizbugu deposits are dense
concentrations of stone tool artifacts located on the flat tops and slopes of the Semizbugu hills [Taimag-
ambetov, Ozherelyev 2009; Artyukhova, Mamirov 2014]. Tens of thousands of artifacts were collected at
11 different sites in this landscape in the 1960s by A.G. Medoev; analysis of these artifacts was carried out
to determine the technological and typological characteristics [Derevianko et al. 1993; Artyukhova et al.
2001; Artyukhova, Mamirov 2014].
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Fig. 1. Map of Kazakhstan with the location of Semizbugu indicated by the red star. Other surface deposits in
Kazakhstan identified by the green squares. Projected coordinate system is EPSG 28412 (Pulkovo 1942/G-K zone
12). Data sources: site locations — after Osipova et al. 2020: Artyukhova, Mamirov 2014; vector and raster map
data from ©Natural Earth

1-cyp. Kbi3bla KynabiameH benrineHreH KasakcTaH KapTacbiHA@ opHanackaH Cemusbyry. KasakcTaHaarbl 6acka
aWbIK TUNTI eCKepPTKIWTEep ¥KacblN anaHgapmeH benrineHreH. *obanaHfaH KoopanHaTTap *Kymeci-EPSG 28412
(Mynkoso 1942/G-K 12 aiimarbl). epekke3aep: Ocunosa aHe T. 6. 2020; ApTtioxosa, Mamupos 2014 aepekrepi
60MbIHLIA 0ObEKTINEPAiH, OPHANACKaH XKepi; TabUFU XKep BEKTOP/IbIK *KaHE PACTP/bIK KapTasapblHbIH AepeKTepi
©ONatural Earth

Puc. 1. KapTta KasaxcrtaHa c mectononoxeHnem Cemusbyry, 0603HauyeHHbIM KpacHOM 3Be3401. Jpyrue namaTHUKM
OTKpbITOro TMNa B KasaxctaHe 0603HaYeHbl 3e/1eHbIMK KBagpaTamu. MpoekTnpyemas cuctema KoopanHar —
EPSG 28412 (Mynkoso 1942/30Ha G-K 12). UCTOYHUKKU: MeCTONoNoMKeHUA 06beKTos — (no: [Ocunosa v ap. 2020;
ApTtoxoBa, Mamupos 2014]); AaHHble BEKTOPHbIX U pacTpoBbix KapT © Natural Earth
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Surface sites would have been ideal locations for recycling in the past. Artifacts at surface sites are
exposed on the ground for long periods of time. This makes it more likely that ancient people would have
found previously discarded artifacts at these sites to recycle [Camilli, Ebert 1992]. Despite this, few studies
explicitly investigate recycling in surface contexts [Mcdonald 1991]. Stone tool recycling is defined as any
instance in which stone artifacts are scavenged and then reworked, with some period of discard between
episodes of manufacture [Amick 2007; Vaquero 2011; Barkai et al.2015a].The most reliable indication of
recycling is evidence of knapping after some sort of surface alteration, such as a patina or rock varnish, has
formed [Vaquero 2011; Vaquero et al. 2012; 2015; Turq et al. 2013; Peresani et al. 2015; Shimelmitz 2015].
This results in flake scars of different colors that demonstrate the discard period between use events.

Instances of reuse have been identified at Semizbugu, but recycling has not been extensively studied.
Previous research found that some artifacts have overlapping retouch patterns attributed to different
technological traditions [Artyukhova 2013; Artyukhova, Mamirov 2014]. Additionally, some researchers
have argued that different surface conditions on the faces of artifacts at Semizbugu could indicate use in
multiple Paleolithic periods [Artyukhova, Mamirov 2014]. This is because patinas have been correlated
with particular typological phases at Semizbugu [Artyukhova 2013; Artyukhova, Mamirov 2014]. For
example, diagnostic Acheulean and Mousterian materials often have a thick, deep, ochre-colored patina,
whereas the late Paleolithic material looks “fresher” [Artyukhova, Mamirov 2014]. As a result, previous
studies at Semizbugu have described multiples weathering stages of artifacts [ Artyukhova, Mamirov 2014;
Osipova, Artyukhova 2019]. These stages are strongly altered, medium altered, weakly altered, and not
altered, as determined by the formation of patina, degree of ferrugination, and degree of polishing. The well-
documented weathering of artifacts at Semizbugu means that recycling should also be easily identifiable.

The results presented in this article represent the first study at Semizbugu focused on examining
recycling behaviors in these deposits.

2 Research methods(Coco E.)

In the summer of 2022, field expeditions were undertaken to Semizbugu to collect newdata. The
site of Semizbugu P1 (2022) is located on the southern slope of a hill in the Semizbugu mountains (fig. 2).
The site is situated between Semizbugu 4 and the flat top of a hill where Semizbugu sites 7 through 10 are
located. In May 2022, during surveys to identify new locations for data collection, we outline a rough area
across which artifacts were spread on this slope. In June 2022, we collected data following the methodology
outlined below for every artifact within three quadrants near the center of the concentration of artifacts on
the slope. The first quadrant was 20 m by 20 m; the subsequent two quadrants were each 20 m by 10 m, to
the east and south of the first quadrant respectively.

The new data collection methodology used during the 2022 field expeditions focused on collecting
spatial data and individual artifact data, with each artifact being analyzed for signatures of recycling. Spatial
locations of each artifact were recorded using Emlid Reach RS2 multi-band GNSS receivers. Additional
artifact data was collected using standardized KoboToolBox forms to record the following data for each
artifact:

1.  maximum length, maximum width, maximum thickness, and weight;

2. cortex surface percentage and type;

3. attributes relating to determining technology, including platform attributes, flake scar number and
direction, and retouch type as suggested by Andrefsky [Andrefsky 2005];

KazakcmaH apxeono2uscsi Ne 3 (17) 2022
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SEMIZBUGL

[ Artifact concentration area
@ Previous collection location
Newly analyzed artifacts

Fig. 2. Location of Semizbugu P1(2022) within the Semizbugu site complex. Projected coordinate system
is EPSG 4326 (WGS 84). Data sources: raster map data from Bing and ESRI

2-cyp. Cemunsbyry P1(2022) opHanackaH »kepi Cemunsbyry HbicaHAapbl KewweHiHae. "obanaHfFaH KoopauHaTTap
yieci-EPSG 4326 (WGS 84). [lepekkesaep: Bing xaHe ESRI pacTpnbik KapTa AepeKkTepi

Puc. 2. MectononoxeHune Cemmnsbyry P1(2022) 8 komnaeKkce obbekTtos Cemnsbyry. MpoekTupyemas cuctema
KoopauHaT - EPSG 4326 (WGS 84). UCTOUHMKK: AaHHbIe pacTPoBbIX KapT oT Bing n ESRI

4. artifact class (i.e. broken flake, complete flake, core, tool) per categories from Phillips and
colleagues [Phillips et al. 2017];

5. weathering classes, following those previously described for Semizbugu;

6. signatures of recycling on individual artifacts consistent with previous research on recycling,
including:

a. artifacts with double patina;

b artifacts with multiple technological/typological signatures;
c. flakes with removals on their ventral faces; and

d cores used as hammer stones or hammer stones used as cores.

3 Results (Coco E.)
In total, 696 artifacts were analyzed from Semizbugu P1 (2022). This means that the density of
artifacts in this deposit is approximately 2 artifacts per every square meter. Nearly 20% of the artifacts

KazakcmaH apxeonozuscsi Ne 3 (17) 2022
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had some sort of recycling signature, with the majority being identified as recycled due to the presence of
double patinas (fig. 3). That results in a density of one recycled object for every 3 square meters.
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Fig. 3. Scheme of spatial location artifacts analyzed at Semizbugu P1 (2022). Small light grey dots represent
artifacts without any recycling signatures. Large, colored dots represent recycled artifacts,
with colors corresponding to the type of recycling signature

3-cyp. Cemusbyry P1 (2022) TangaHfaH apTedaKTinepaiH KeHICTIKTIK OpHaaacy cxemachl.
KilukeHTal awblk cyp HyKTenep aptedakTinepai ewkaHaan enaey benrinepi ok AereHiH kepcetes,.
YNKeH TYCTi HYKTenep KalTa eHaenreH aptedakrinepai 6inaipeai, onapabli, TycTepi KaiiTa eHaey
KONTaHOaCbIHbIH, TYpiHE CalKec Keneai

Puc. 3. Cxema NpoCTPaHCTBEHHOTO PACMO/OKEHNUA apTedaKTOB, NPOaHaNM3UMPOBaHHbIX Ha Cemusbyry P1 (2022).
ManeHbKue CBeT/N1I0-cepble TOUKM NpeacTaBAAtoT apTedakTbl 6e3 Kaknx-1mbo nprMsHakos nepepaboTKu.
Bonblune LBeTHbIe TOUKM NpeacTaBNAOT NepepaboTaHHble apTedaKkThbl,

L,BETA KOTOPbIX COOTBETCTBYIOT TUMY NoAnNucK nepepaboTku

Nearly 50% of the artifacts found at Semizbugu P1 (2022) are complete flakes, with the next most
numerous artifact type being tools (24% of the artifacts). Cores make up a relatively small percentage of
the assemblages at just 5.5% of the artifacts.

We investigated whether recycling more frequently occurred on certain types of artifacts (fig. 4a).
Artifacts were classified into seven different artifact type categories: complete flakes, broken flakes, cores,
core fragments, tools, tool fragments, and shatter. We found that artifacts that are tools are significantly
more likely to be recycled. We also looked specifically at what types of tools are more likely to be recycled.
When comparing tool types, most tool categories have some sort of recycling signature to varying degrees.
Interestingly, none of the broad tool categories (fig. 4b) are significantly more likely to have recycled

108 KazakcmaH apxeono2uscsi Ne 3 (17) 2022
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Fig. 4. Number of artifacts by artifact type (a), tool type (b), and Bordian type (c). Percentage of recycled and non-
recycled objects given for each category

4-cyp. AptedakT Typi (a), Kapy Typi (b) *kaHe «bopaTiH, Typi-napak» (c) boMbiHWa apTedakTinep caHbl. Opbip caHaT
YLWiH KeNTipinreH Kalita eH4e/NreH KaHe KaiTa eHaenmereH obbekTinepi, naribisbl

Puc. 4. KonnuecTso apTedakTos no Tuny aptedakTos (a), Tuny opyauii (b) n «bopgosckomy TMn-ancTy» (c).
MpoueHTnepepaboTaHHbIXMHENEPePaboTaHHbIXOGbEKTOB, NPUBEAEHHbIMANAKANKA0MKATErOPUM
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signatures; however, when tools are broken out by Bordian types (fig. 4c), it seems that burins, end
scrapers, single scrapers, transverse scrapers, and interior surface scrapers are more likely to have recycling
signatures compared to non-tools.

In addition to categorically defining artifacts, we looked at the relationship between recycling and
artifact size, as determined by length, width, thickness, and weight. Specifically, we used Kolmogorov-
Smirnov tests to compare the distribution of each of the artifact size variables for recycled variables to the
overall distribution of these variables for all artifacts. We found significant differences in the distributions
of weight, length, and width, but not thickness (fig. 5). Artifacts with recycling signatures are heavier,
longer, and wider than the average artifact in this deposit.

0=
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Fig. 5. Core density estimates for distributions of weight, length, width, and thickness of artifacts. Distributions
for the entire assemblage shown with black line. Distributions of recycled artifacts shown with blue curve

5-cyp. ApTedakTinepaiH canmasbiH, Y3bIHABIFbIH, EHIH XaHEe KablHAbIFbIH 66y YLWiH HYKAeyC Tblfbl3AblfbIH
6aranay. bykin nonynsauma ywiH 6eny Kapa cbi3blkneH KepceTinreH. Kanta enaenreH aptedakTinepaiH Tapanybl
KOK KMCbIKMEH KepceTiareH

Puc. 5. OueHKM NNOTHOCTU HyK/Ieyca AN pacnpeseneHnii Beca, AAUHbI, WWMPUHbI U TONWMHBI apTedaKToB.
PacnpeneneHus ons BCeil COBOKYMHOCTM MOKa3aHbl YepHOW MHUEN. PacnpeseneHuns nepepaboTaHHbIX
apTedaKToB NOKa3aHbl CUHEN KPUBOW

Finally, we investigated whether recycling signatures were related to weathering stages at Semizbugu
P1 (2022) (fig. 6). Using binary logistic regressions, we found that the odds of artifacts having recycling
signatures does significantly depend on weathering stage. Specifically, when compared to strongly
weathered artifacts, the odds that mildly weathered artifacts have recycling signatures decreases by 58%.
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Similarly, the odds that weakly weathered artifacts and unweathered artifacts have recycling signatures
are decreased by 22% and 18%, respectively, compared to the odds of strongly weathered artifacts having
recycling signatures.

250 -
200 A
150 -
Recycled?
=
2 I Fase
TRUE
100 - .
50 1
§d - .
strongly v:reathered mildly w:aathered weakly w:eathered not weéthered oﬂ;er
Weathering stage

Fig. 6. Number of artifacts by weathering stage. Percentage of recycled and non-recycled objects
given for each category

6-cyp. Aya-palibiHblH caTblNapbl 6oMbIHILA apTedaKTinep caHbl. Opbip caHaT yLWiH KepceTiireH KanTa
OHEe/IreH XKaHe KailTa eHaenMereH 06beKTiNepain, nanbi3ablK apakaTbiHach

Puc. 6. KonnuectBo apTepaKToB No cTaausm BbiBETPUBAHMA. [POLLEHTHOE COOTHOLWEHME NepepaboTaHHbIX
1 HenepepaboTaHHbIX 06BEKTOB, YKa3aHHOE A/1A KaXKA0M KaTeropum

4 Discussion and conclusions (Coco E., Mamirov T.)

These results from Semizbugu P1 (2022) confirm the presence of recycling behaviors at this
Paleolithic site complex. Additionally, the higher likelihood of recycled implements occurring on more
weathered artifacts supports the posited relationship between recycling frequency and exposure [Camilli,
Ebert 1992]. The results also demonstrate that recycling occurs more frequently on certain types of
artifacts, which could indicate preferences when scavenging for recycling material. Selection of specific
types of objects for recycling has been noted in stratified cave contexts in Israel [Belfer-Cohen, Bar-Yosef
2015b]. However, it is argued that thicker objects are being selected for recycling in these cave contexts,
which differs from the patterns at Semizbugu P1 (2022) where thickness of recycled artifacts does not
significantly differ from the overall distribution of artifact thickness.
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Studying surface deposits like Semizbugu is essential for furthering our understanding of recycling
behaviors. Additionally, given the prevalence of surface sites in Kazakhstan, this region is uniquely suited
for investigating recycling behaviors in different contexts. This will be invaluable for helping archaeologists
to understand possible factors that make recycling more or less likely within a landscape. The recycling of
stone tools is a potentially powerful force repeatedly rewriting archaeological patterns throughout history.
This project represents an important first step to explore the range of conditions that may promote recycling
so we can fully understand how this behavior functioned in the past.
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