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he Early Kurgan Culture has been the point of
Tscholarly discusson repeatedly. It was numer-
ously considered that this culture belonged to the
economically well-developed stock-breeder and
farmer tribes, to whom the rich natural resources
of South Caucasia provided excellent development
conditions. This image of Early Kurgan Culture is
determined by distinctive shape and techniques of
handicraft production, artistic style, burial ritual, ar-
chitectural structures and many more, which were
justly highlighted by every scholar and, indeed,
make up the original, distinctive character of the
Early Kurgan Culture.

The publication “Ananauri Big Kurgan Ne3” in-
volves historical-archaeological as well as interdis-
ciplinary research and their results. Enrichment of
scholarly information about the natural resources
and cultural development of the South Caucasus
in the 3" millennium BC is made possible by the
advancement of archaeological laboratory investi-
gation in the 21 century.

The project “Ananauri N3 Big Kurgan: Interdis-
ciplinary Study and Conservation” was carried out
with the financial support of the Shota Rustaveli
National Science Foundation. Materials, studied
and restored in the course of the project, are dis-
played at the Georgian National Museum Simon
Janashia Museum of Georgia.

| believe this project provides a vivid example of
preservation, scholarly research and public presen-
tation of our country’s rich cultural heritage.

Finally, my thanks go to the Shota Rustaveli
National Science Foundation, and the team of the
Georgian National Museum - everyone who has
participated in the project. | sincerely hope, the
present publication serves a very good function
to the scholars of Georgian archaeology as well as

those interested in the Near East cultural studies.

NN
Georgian National Museum

Director General
Prof. David Lordkipanidze
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3B y3o6-o6odbab JamEacs 3. JaguEn63s
XX Loy g6ab 40-006 Brgddn godmym 38 360-

Lo ©> Myl MEGEnbsGgddn dm3mgzgdmenn
s ggmmmanfn 3abarngdab dabgmgno (Kuftin
1944). gb ngm bojdomm Bsmom @mBydy go6-
gooafigdamo  bednBom8mddgmm  Jnm@ne,
Gmdmobogabs edababasmgdgmns magnby-
3760 gmEdob, bgmoo Badg@Ba, Bsgor 56 Bnor-
@or 3odMasegdgere JgMsdngs, Mymeggafio
36 6530660 mMbadnb®nom, abggg, @Gndbbosbo
b3nmgbdab  ao6z0megdame  gGarmyFgns
> Lbg. (Japaridze 1961). 8magnobgdao a0a-
mgeobmy, Gmd 3B 3oM-06odlab yumEnGs
3% (3900935 0 ddab Bangen 3869 3o330bn0-
30, REmnemmgor 3oggoboob smdmbogmgo @
305@Foema® boBomda, RAfmnmm-ibogmym
a636bs @ s8mbagenge sBa@memnodn; sbggg
LadbAgmno bagdomm BmEAL - boMnabs @> 3am-
9LB0BS3a, Lo (36mIamns JnGHdge- 9o nb
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85 BMIgdds Yorgmee dombym 86n3365emmgebo
Gen BgobFHgmglb Joggobnbs s Babs abanb
wd39emgb ab@mMnado (Kushnareva, Chubinishvili
1970; Munchaev 1975).

3ngbgmagom adabs, Amd modomo mn@-
aHggfs  AmamBg @gegagme Igdere-
Jo(3ngda, abg 9gdsxsdgdgmn 6s3HmBgda,
3ngdmgbs 98 Jum@yGnb IgbBsgmab, o
36Lgdmdlb gfdnsbn sbMa 3@ gzoc-oGogbab
JG Aol dofnosm bsgnobgdby: o6 sab
3963390 JIen@ab 4965Babab Lo joabg-
30 @ Jabn YRnngBanmds BabsdmGdgm Jum-
G9F9336; 38am8 JgLBagemab 8mambemgl
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Romb bobol JAmbmenmgnab @adggemgdab §g6-
©9b(3ns, 3538 d3gmmgzotics BMagmabmds
o6 aBnaMgdl 38 AmbabEgdab o Gomacgeu-
o JEmbmeamaana bymddmgabgmmdl. GHm-
amh 0633935, bg8mobbybgdmm 3gMomedn
98330-06odbob  gnm@mmab gogMagmadal
onaddab 3omgeme BoFndmas 8depfmeg aym
@3babemgdgme. 8@ 3356k-aMagbob Jae@aeab
5@oFgdgemn  GmBgda LobmEydmebyh Gm-
3™ 33630, sbggg 80080 (Munchaev 1975),
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8o 3@ g3oc-oGogbolb dgamgdal yme-
mabyen dgamgdemab @d ogeo seMHgge yme-
00673b ImMab gAHdngFHmndndsGogds gghm
Gorm bygFomb agafzgbgdb.

383396-065gbabs JOm@ ol oo-
GooMbgdmds  ,doB@gmgnme”  xaagob
ymBmabgdob  Jsbomgdosb  @sbEFmgds
325360l 658mbabmamby (Mirckhulava 2008).
Bo3mbob-
9mba(yg9gda.

86n336(mm30600

maihy  LEBoGnaMogogmn
2% 33G0bRomb babob gobamufia g@odab o3

3obosgmeinb

dgamnlb bagoogg bLod836gdmm ImEnbmb G-
o s0bobo gb MobsdMLYdMBY: J3gme EMBy3n
3B 3gom-06ogdlalb  JumBYGab  JgFddogadn
RBgds ,80MGymanmn” gmmygdgbgdn, bmemm
Baes @mBgde — 3B goM-s6ajbab, Bo@Ey-
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mgob @ d3m3buco Jom@nGab Boboeng-
30 gfhose gogdbofegds (Makharadze 1994;
Makharadze 2008).

39@gbyfn Jum@Gace, dafnmoram, yme-
mobymo badoMbgdnmsb ImImabatg dobammabs
Lagydzgmdy aobobnemgds (Gobejishvili 1981;
Dedabrishvili 1979; Japaridze 1998). 33056960
Jm@acob  ymGmabade a08meRggs  Le-
JoBbgamn 0b3gb@stal Loymbanm. a3o6boyy-
ofgdoo smbobndbogas JgFodngs, Mowmasb
doGooosm LBmMgm ngn sgfMonsbgdb dg-
©9b69Gn Godob dgamgdL Japaridze 1998) o
@530bgdmE bobgb odmgsb o3 gue@pmab.
Jofodngame dafggmo gme8gdals dGagam-
33omhmdoc babnommgds, bgmao BadgMmbos
©> 333mnMRggs Bgmodamob ©sFM3aggdal
Jomomo @mbom. gaBgms 30fnb bodMosmyg
B Rg® oombnb  3Bobzagdadgs Jo-
43560ma. bogommm, smBmbagmgm 80y jo-
34°L0ob 3Gabgomb bobabamgnl Bogdtosms
Jaodayos @oBabsbosmgdgemo, argd(zs, Mbws
oodgol, Gm8 oF(y gfo EGMAn, ool
Bgo306ab LedGnsmgb obgo @mbydmy 36
Bombygns, GmamMz gb dggbyG bsbsda
dmbs. 3gMo8ngnb gmEdgdo e mb@e-
Gmdnmod 308my3ebaemn, asbbsgamgdoo ~
8mdgemm BmBab obgenggnsbn FpGdmabe.
430e20b Bg@om oFab 30aMEgmgdgee méa
G0dob  gaFggmon: InBggme Fomgsbo Bom-
3moygbb (3oernbofmmmo @mAdnb, Jnfgo-
RoBmaey @omyghs dofdamb, sGgorg obg
fomemn ggmom, P3nMo@gboe, BnGogaby-
360 Imygeboramdol 3gmom; dgmEg §nd-
ol da@dgmo >Gnb  (omoboGaeygmasbo,
233L 3ngmbabaGo §obo, @sdomn, Romotiy-
mo ygmn, InMadmadmarnn (350 yeing bdn-
Fom dbocidy sdmmofgme babgda wzemal,
Bmag R a3bzmgds 3m3gdab gon o6 dg@o
8636030 ,826g0mn@nbgdmEn”  mAB3g6-
&oo. sbyag, 33bamyds Bogjebowe bsyoEMn ag-
m3g@Fogmn bobggdne 353 ypmmds. asmms

@odaba 3gHedngnbs, (36mdamns Igmocigdom
Gmobgor badgHbn, Lgmygeemasbn, dmbe-
oo s badgamm BdmBob yRande, Jormg-
30, Jmobgde o 2.8, Am3mgdni a3b3mgds
7yoermR @ Bamofgme ygerea, dmagg 3o
— @adomn (3nmobofnma ygmom. ImbGrnem
Fafgacl  p3eGaggbar  33gMbobydghe
dmysobommmdnl §obo ogglb, bocidy 8nd8w-
o 35§ yafgdao. bmaxrg® dnfdgmo
»35B30mn@nbgdgMa” m@Bs8gbGoo o6 6oy-
3660 agmBg@Gagma babggdaomss Jgdgmmma
(Japaridze 1998). 08 3gMommobogab sbygzy o-
3abobinomgdgmns JomabgdaFo gm&dob Gem-
2bgo FnMdgmn MgmogmnGn LaBGymalb M-
65396@ 0, 3Gagsmn gmbmgdam, B3380060
388300 Bonemnabor agaGgmn bgmedatng
(Gogadze 1972, 91).

S9abfo Jam@mEnb bs6sdn bogmdbm-
dmom oBobayMms FgBamyans, HmIge-
8>3 X0 30203 3B 33>G-2Gogbeb ygrodgHal
©obobHgmobamgal BosmBas gobgomogdal
Logdomee damorn EMbL. JeMggmmem a3bgmy-
5> gomoaoba 3Mabgomb bogmgdn; 85693my,
dofnomsmoE, oMn3bbnsbn dMabrom oym
3936390900 (Dedabrishvili 1979; Japaridze
1998). d3gem gmEHgdmob gFhomam, aohbrs mma-
mBab 6565680l sborma babgmdgde: 58 3ga-
mEobogol @sdsbsbasmgdgemn, Jgmatgdem
BomomIntinabo, ymodnmasbe (3mo gmH3nc
LogAdEmdmom aobbbgegmgds ymomadabydy-
mo (39mabogsb, Mm3gma(y, Fmam&Gg Rsbl,
28 AmoEIL 358mmab bsGgdnmsb; Mopmgba
ymemebgdeb gamdghede 303Ggmpdee
moommbol  JoMadnmnbydGmagnoba abMnba-
06930 330960l JamEGNGHde c0cddol sme
B6b o 8o smanmb 0goggdb Fgbabndbogor
6o 3gogdo mdLomasbab abAab3atgda.

©33Fdormgob Bgb3nz 3603369mmmasbo (33-
oengds dgnbndbgds ~ 3nfggmsm dgwnbycn
J9GIAab b6530 Fgdmpnb Boggomgdammal
gmHmo6da bab mabogomes g@mmoeb ghimag
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©d>3Mdamgob Bgbo (Japaridze 1998).
bg9bnHe 3gmEecb BaMmdmasgmmdab
Lagoobn RgFRgFmdon admebyggdoemn o6

of0lb; FmamBy  ymemebagm  JamGafb,

8abo(3 BBammgon©sb 833mbuem Jum@®-
s Jonhkbgzg6 (Burney 1958; Japaridze 1998;
Orjonikidze 1983), o»73(35> 8ob3n Jgobndbgds
LadbFAgorgmo Jum@ngdnbogeb odsbabn-
sogdgere 9eegdgb@nden, JoRdme, Soggomy-
damal bob mobogoms g@mesb s Lsoy-
30mg@m 665GAmsb gfodm mogMdsmgal
Bboe (Japaridze 1998; Pickhelauri 1988), Gsbog,
dofomsom, LsdbMgorgem  Jom@uMydosd
3M6B5J8gdL 8naBgFgb.

Bombgmagom ndabs, Gmd dgmgbyce gum-
&b a96gBabolb  bogoobn xg6  goma3
av@andGgmmas, bogagMgdgmes, Gmd ab
LEmmosm PEbm Jam@aHos (9gJgec-oMs-
dbob  gpm@nEabasb asbLbgsggdamn) wmo
Loopabs(y 56 @brs Jgdmbymaym dgmgbyfn
Jar@aGs  280gMgagasbanl  GyRogmin-
2%y, LBmMgm 30b3s> 3odmB6s8 a38mabgas
88 33o6-0todbob  gum@Feb  @gbGde-
mabozns; ogdze, gb IGmgbn Lsgdomem
bobaMdmngo ngm @o, Igbododabog, gb ma
JOEes bajdom babb ;mobosAbgdmdmo.

88 ggom-atagbobs o dgmgbelb  gye-
&30l mobasAbgdmds smdmbagengo bage-
Goggmmb  Gghedmenady  ©abEnMrgds
obgon dgamgdeb dsbarmgddn, GmamGin(gss:
oa@mb Badmbobmonb Jagms @396gdn job-
g3n (Dedabrishvili 1969), b3gemalb bsdmbob-
oo badbg-xogobgmdn (Orjonikidze 1983),
39358960l (303mmImGa badsgMab Il o 1
Jo3mgdLgde mBnomyodon (Kuftin 1941, pp.
115-117, tab. CXXII, CXXIV), bsdgob ,b6o(3o6-
amEab"  BgRgomygBedngnobe  3m8dmgdLe
doma JoGomdo (Ramishvili 2013; Orjonikidze
1992), LoRbgMab BmangGon wagnabgbn ba-
8oMbo (Japaridze 1961, p. 138), mGosmgonb X
gmBeabo (Gogadze 1972, §)03. VIII), Bqenogg®-

ol N25 o NP9 ym@mobgdn (Japaridze 1975) o
Lbgo.

@obnogmab  Bodmbobmotab  LBGo@o-
afogngmo 3mbo(3g353n bLodwomgdal age-
dmgalb, aobzLadmgMmer Jows
390960b  JamEaGolb 208mBrbab ©A™ @
3nbo 8§ 3396-3(ogdLab Jam@NGHILMD do-
B536bgdmdab 3gGnmmn, Moy, Bmam(g Rabl,
bawyn6gdg 8@ bobb gogMdgmme. sdMngsw,
38 g306-065dbob  Jue@ Nl  oGbgdmdal
IV g@odo g8obgggs dgmgbnb Jpm@aeab |
a@23b. gobnagmEob B, ggbab sGLgdmnb
@Amb 3gmgbab Jum@aGs dgdmeal om-
60367 BgPo@mMasdy, bmemm (3abosgmGab
A, A, 336930 33 9B odnb gebocng LGomnsb
80g39c3bgds. GFamnzonme JAEmEmmmgo-
am, 3@3396-363gdbob Jom@aab IV g8odn
dz.B. XXI-XXI bowgnbggdeo cofnmmads.
@nbosgmGob B, ggbob — A ©mBel bGGogn-
afogomme dmba(3g833n LSgmnor goboggdl
bob bmzmgb ygmGmabal LGFsGoaHagnsl,
bows(3, Bmam(y (36mdaenos, 8@ 3go-stag-

Johoman

Lob Jom@GpGab Jgsdogob 3gdazgemo N1 bo-
8a6bab Jgg3 dmggmeme ogm N92 35096y
3as8n30b  gd(33gmn  LodoMba  (Japaridze
1998, pp. 147-150) bmgmgb ymEmabab dafoom-
s@n N2 35m96Mn badombo 3@ 3go6-o6ogdLabs
Jam&aeeb IV 569 3gmgbgfe Jam@afeb
I 98230b Lobyob IgPammb a3633m03693s,
bonem Rodzgdgma Ne1 3@ 3306-sGajlmmn
Ladafbo 23 5B s30b dmenmb, 36 (3nbasgmEal
A ©@mbob Amebogmos.

88 33°6-5GodLob IV - 3gmgbab | 9@03L
06s 80933653megb yagers ob dgaemn, be-
o3 gFhmorR a3bzmgds 3@y306-3¢sgdbabs @
3960 Jnm@aMgdobomgalb @sdobobasorg-
dgmo sbomgda. v3Fgmay, emglb sGLgdnmoe
3mba3gdgdnom, mgzom d5mbaFa 3um@aeb
dgamgddn Jgndmpds aodmgymor sGgamn

®30B0, Bmdgeroi dgmabaMe Jo@ Yol
35630m06980b | 9@a3L g3pom3gbob. gb 2&Gab
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ob 3gmgbyfin 3m33mgdLgde, Gm3mgdadng
88 3306G-96adbab JamEmEob @ sGgyme
gmemabgdeb Jum@ueab 6ndbgdn 39ndhRby-
35 = Bgnobols Ne1 gmemobe (Pickhelauri, Vara-
zashvili 1988, pp. 48-52, §93. LIV - LVI), onaer-
gonb X1, XX, XL, XLVI ym&Gxebgdn (Gogadze
1972), 3656ogyFab N2l o> N2 ymEGmobgdo
(Pickhelauri, Orthmann 1994), gm&mobo “gab-
JFnobo gmEo" (Makharadze, Murvanidze 2014)
©> bbgs. 1bgdbgmodntinsbo guGggmo, bdo-
Gor ImsGNmbmmgdnsba bymedetnm o
Gamoganco Bobogmgyggdosbe bmemam o6
d3gHnmnm mEBs8gbBnMgdamo, 3o33Mnams
306080 30basb gfmam, aabzmgds yzgms bo-
3mbabmoaidg, bama(y dggbmMo ggbo godmg-
r0bs — (30basgmEinb bgos 6396730, aen@mb
Bodmbobmatab Jggms ¢96gdn, .boomam-
Go" (bo3mfn) s bbgs; BogFed gmGHmobgdnb
bsdsmbgamem JmMB3mygbgddn, Mmame(y Asbl,
sbgon gbgdbgmadntinsbo 3gModags dbmemme
Mg 9@o3dy 33bgmyds. o8l 3mBAmaL,
bmgmab- @, 396bogmmigdem, dsGGymaals
Ne3  ymBmsbob LEMognatogns (Japaridze
1998), bas(y dafnomsmn 3gmgbyn bsdsmbn
RIEIGmBmEgdnab  3gMaBageb  Bgnogh
©> 3gmgbyMa bobab | g8s3b 8nggnogby-
83, bmenem Rodggdmemn, obggy dgmgbao bo-
dofbn, 33 Jom@E el Il 5Bs3b dnggunmgbgds,
Ao1R396 Bbmeam 36 Jogdfases Jg@-

38035b gn(za3L.
39m360b gum@aMob Il g@s3dy, Ybydby-
©s30Masbn, Gobin, @omIGMEbmmgdo-

260 Bgmsdntom JgModngs, dbmemme 3g-
©9696 BoBmbobmamgdbgs BamBmmagbarmo

- 35Mnymmeggdn (Glonti, Javakhishvili 1987),
bemmm 08 gBedob ymEBmobjddn, doMnmomsw,
obggbomn gm@3ab TJogdGnamms JgMadogos
33b3m93s, abgmo Amameing dgmgbob (Gobe-
jishvili 1981), 3aqemoggGab N94 o N96 (Japaridze
1975) o omabbob ggmmol (Dedabrishvili 1979;
Pickhelauri 1982) ym@m@mabgddas. 3gmgbob s
>mabbab ggemob oo, IpomEyemo gmGmaby-
30, bogoGommmm, 39mnbob Il 58s30b @abab-
GEamb 80g3003693s @ JEMEmemmaomMor
sbmmb gbrs ngmb 3903Gnbrsmb babab ;-
>gonb gmBrebyme Jom@aGeb seGyae
dgamgdoob (Makharadze 1994, pp. 71-76).

d3mg6ob  gom@Eab Il gBs3dy Lodm-
momE JMgds 3@ 3ge6-s@adbob  Juem@ s
o@dmbogmgor  LodoBmggmmb  GgFn@mea-
5%g. 28 3gMomub 306537036985 3gmabye
JGaob 5935398ab bobs, Go(y, 3gadmgds
80g0hbomo >MgdMnbrommsb BmedMnbygs-
mb bobobg goMesdsgoem g@odom.

ofbgdame  3mbo(zgdgdem,  omdmbag-
mgo LadoFoggemmb @gfogmensdy, dg.6. Il
50Lbmgamab Il Bobyzefde 8g@om Gorgmn
©o 860d3bgmmaabo IGmzgbgdn gsbgamo-
o, Moday of 83bmgigda Lobdmaswmmgdol
860336gmmgebn  @MobbgmMaazos  aodmo-
6300 @> Bo(3 sabobo oG Jgmeamagan® dgamgd-
Ja. 5656090l N23 oo ymEmoba 28 gdmgal
9 n-g6Hm0 gmmbaHa dggmos s 8obo 33-
3oL gmgagde 98rorMgdb Rzn6 Bamdmem-
396°L dgmgbob ofggmmmann® Jam@9t-
2%y, Gmdmob 360336gmmmgaba Lo ombydal
B38mamBn 33moae @ 3oobAgds FmBogmab
bagdge.
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EARLY BRONZE AGE IN GEORGIA

Zurab Makharadze

Georgian National Museum, Ot. Lordkipanidze Centre of Archaeology. Tbilisi, Georgia

Early Bronze Age on the territory of Georgia is
presented by the Kura-Araxes or Transcaucasian
archaeological culture, and at the final stage, by
the so-called Early Kurgan culture.

In 40-ies of the past century B. Kuftin distin-
guished the Kura-Araxes culture on the basis of
archeological materials found in basins of two
rivers of Kura and Arez (Kuftin 1944). It was a
quite developed, agricultural culture. Itis charac-
terized by manually molded ceramics of peculiar
shapes, polished in black or red colors with relief
and scratch ornaments, developed metallurgy of
copper with arsenic etc. (Japaridze1961). Further
it was clarified that this culture spreads to almost
all of the South Caucasus, the eastern and central
parts of the North Caucasus, north-western part
of Iran and eastern Anatalia. It spreads pretty far
to the south ~to Syria and Palestine, where it is
known under the name Khirbet-Kerak culture. It
is of note that no other Caucasian culture, nei-
ther before nor after, did achieve such a wide
spreading, as Kura-Araxes culture. The tribes be-
longing to this culture without doubt played the
most important role in the ancient history of the
Caucasus and the Middle East (Kushnareva, Chu-
binishvili 1970; Munchaev 1975).

Although a great number of literature, sep-
arate publications, and summary papers were
devoted to the study of this culture, there is no
consensus on the main problems regarding Ku-
ra-Araxes culture; the genesis of this culture and
its relationship with the earlier cultures is not de-
fined yet. Further study of peculiarities of the lo-
cal versions of this culture is needed. Exactment

of the chronology is necessary. There is no con-
sensus regarding the fall of this culture. In this
regard, issues of relationship of Kura-Araxes cul-
ture and Early Kurgan culture gains a particular
importance together with problems of transition
from the Early Bronze Age to the Middle Bronze
Age.

Chronologically the Kura-Araxes culture falls
within the second half of the 4" millennium BC
and the 3" Millennium BC. The tendency of aging
of the Kura-Araxes culture and generally of Eneo-
lithic and Bronze Age chronology is observed,
but most scholars do not share this opinion, and
use traditional chronology. At this period, almost
all the territory of the spread of Kura-Araxes cul-
ture appears to be densely populated. Tribes be-
longing to the Kura-Araxes culture populate flat-
land as well as mountain zone (Munchaev 1975).

In the Early Bronze Age the Kura-Araxes cul-
ture is considered as a whole cultural-historical
phenomenon which had its local peculiarities.
The difference between the local versions is re-
flected in the topography of settlements, build-
ing architecture and construction techniques, in
some elements of material culture etc.

One of the powerful centers of the Kura-Arax-
es culture has been distinguished in the central
region of Georgia - in Shida Kartli. Monuments
located here comprise the north-western group
of the Kura-Araxes culture. Monuments of Upper
Imereti, namely of Sachkhere belong to the same
group (Kighuradze, Sagona 2003).

Especially important ancient settlements of
Shida Kartli remains of which are already stud-
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ied are the following - “Kvatskhelebi” (Javakh-
ishvili, Ghlonti 1962) and “Khizanaant hill” (Ki-
kvidze 1972). The stratigraphic data of these
monuments confirm almost every step of devel-
opment of the Kura-Araxes culture, therefore, for
studying of this culture, these sites are rightly re-
garded as the etalon archaeological complexes.
At the same time, in the scientific literature
the following opinion was firmly established:
that the in the second half of the 3™ Millennium
BC in Transcaucasia, especially in the eastern
Georgia, stable character of the Kura-Araxes cul-
ture was disturbed, which, among other reasons,
should have been caused by new northern and
southern elements. At this time the new rule of
burial appeared -~ in particular, individual tombs
in the form of huge Kurgans, where chariots were
buried together with the deceased in the burial
chamber. Great shifts in social relations can be
noticed as well (Japaridze 1993; Japaridze 1998).
B. Kuftin distinguished the early kurgan group
inThrialeti as early as in 40-ies of the last century.
He attributed Early Kurgans to the Early Bronze
Age and dated them 24'-22* century BC (Kuftin
1941; Kuftin 1948). But in 1966 Luxurious kur-
gans were dug on Bedeni plateau and conse-
quently they attracted the major attention. The
inventory found there was so different that the
new concepts such as Bedeni culture and Be-
deni ceramics were established. G.Gobejishvili
dated Bedeni Kurgans with second half of the
3% Millennium BC and the beginning of the 2"
millennium BC (Gobejishvili 1981). Later Bede-
ni culture kurgans which were distinguished by
their scale were found and explored in Kakheti
(Dedabrishvili 1979). To the Early Kurgans be-
long kurgans discovered and explored in Kvemo
Kartli and Martkopi (Japaridze 1975; Japaridze
1993; Japaridze1998). On the basis of this and
other material Early Kurgan Culture was separat-
ed and further divided into two groups - early -

“Martkopi” and later — “Bedeni” (Japaridze 1998).
The date when earliest kurgans appeared can be
determined as middle period of the 3" Millenni-
um BC. Bedeni stage belongs to the second half
of the same millennium and probably goes into
the beginning of the 2™ millennium B8C.

It is important for us to date Kurgan culture.
B. Kuptin on the basis of the analysis of the data
from the earliest Kurgan group of Trialeti and
materials from Sachkhere dated them to 24'"-
22 th centuries BC (Kuftin 1948). O. Japaridze on
the basis of the metal inventory found in Sach-
khere tombs, which make exact dating possi-
ble, distinguished the early and late groups and
dated them to 2400-2200 BC and 2200-1900 BC
(Japaridze 1961) and thus specified the date of
early burial mounds. E. Gogadze in the major
work dedicated to Ttrialeti Kurgan Culture dated
early kurgans to 2300-2000 BC (Gogadze 1972).
A. Javakhishvili distinguished two groups in Early
Kurgans of Trialeti. The first group - Kurgans IV,
XM, Xill, XIX, XXIV, were appertained to the late
stages of Kura-Araxes culture of Early Bronze
age and their upper date was determined as 24"
century BC . The second group -kurgans X, XXV,
XLVI (Bedeni culture - Z. M.) - were distinguished
and were appertained to the early stage of Tri-
aleti Kurgan culture of the Middle Bronze Age.
He considered this group and related sites as a
separate culture, called them a transition peri-
od and chronologically placed them between
Kura-Araxes and Trialeti middle bronze age cul-
tures — 23th-22t centuries BC (Javakhishvili 1973).
G. Gobejishvili generally dated Bedeni mounds
to the second half of the 3 millennium BC and
the beginning of the 2™ millennium (Gobejish-
vili 1981). For Martkopi Kurgans dates such 24*
-23t* centuries BC are accepted (Japaridze 1998).
Sh. Dedabrishvili appertained the lower three
layers of the remains of settlements of Iito to the
last stage of the Kura-Araxes culture of the Early
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Bronze and namely to the first stage of Middle
Bronze Age. It was dated to the verge of 3:-2"
millennium BC (Dedabrishvili 1969).

At present, scientists determine two groups
of early kurgans: “Martkopi’;, which includes
Martkopi, Trialeti and Samgori Kurgans — which
date back to middle period of the second haif
of the 3 millennium BC ; And “Bedeni” - dates
back to the end of the 3 millennium BC and be-
ginning of the 2™ millennium (Japaridze 1998).
However, opinion that “ Martkopi” stage sites
should be considered as part of the final stage
of the Kura-Araxes culture, and “ Bedeni” should
be considered as a distinct archaeological cul-
ture, seems acceptable (Makharadze, Orjonikid-
ze 2007).

As we can see, the Kura-Araxes culture and
Early Burial Mounds starting from B. Kuftin are
considered as consequent stages following
each other; Also Bedeni group among kurgans
is considered as relatively later group (Javakh-
ishvili 1973; Gogadze 1972; Japaridze 1998). This
schemeis acceptable in terms of its stages but re-
lationship between the Kura-Araxes monuments
and kurgans including Early Kurgans reveal more
complicated picture.

Coexistence of Kura-Araxes culture and
“Martkopi” materials is well evidenced in Badaani
settlement (Mirtskhulava 2008). Stratigraphic
data of Tsikhiagora settlement are quite import-
ant. This coexistence was reflected in all five con-
struction horizons of this monument of the final
stage of the Early Bronze Age. On the lower level
in the ceramics of Kura-Araxes culture “Martkopi”
elements appear and on the upper level materi-
als of the Kura-Araxes, Martkopi and Bedeni cul-
tures appear simultaneously (Makharadze 1994;
Makharadze 2008).

Bedeni culture, basically is studied on the ba-
sis of materials coming from kurgan burial sites
(Gobejishvili 1981; Dedabrishvili 1979; Japaridze

1998). Bedeni culture kurgans stand out by abun-
dance of funeral inventory. Ceramics is especially
noteworthy, which gives such a peculiar image
to this culture. It's exactly ceramics what unites
Bedeni type monuments in one group (Japaridze
1998). It is characterized by diversity of forms of
pottery, which are manually molded and stand
out by a high level of surface processing. Some-
times shining of the outer finish is similar to met-
al shining. Although black-shiny ceramics char-
acterizes the East Transcaucasian Bronze Age in
general, but in no other period shining of the
surface did reach the level of Bedeni era. Shapes
of ceramics are formed with a great mastery, es-
pecially of small size claypan vessels. There are
two most common types of vessels: the first - a
cylindrical, having not a very tall neck, with wide
opening and preferably, sphere shaped belly,
with one-handle vessel, and the second - dou-
ble-cone body, low, grooved neck, with open
one handle. Often cylindrical vessels have belts
of grooved lines, sometimes one or more lines of
bosselations- with pearl like ornaments. Some-
times we encounter neatly scratched ornaments.
In addition to the fine ceramics, there are known
relatively roughly molded, thick-walled, large
and medium-sized pitchers, jars, pots and oth-
er vessels without necks or with grooved necks,
and sometimes with low cylindrical necks. Some-
times vessels are decorated with pearl like orna-
ments or scratched geometric images (Japaridze
1998). Also jar-like rough pottery appears which
has the following characteristics: stripe of relief
ornaments, with round cavities, the surface com-
pletely covered by pointed stamps (Gogadze
1972, p. 91).

During the times of Bedeni culture metallur-
gy becomes greatly promoted, which at the end
of the Kura-Araxes culture already had reached
a quite high level of development. It is the first
time when tin bronze items appear. Before that,
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arsenic bronze was spread (Dedabrishvili 1979;
Japaridze 1998). New types of metal products
appear together with the old forms. One of the
characteristics of the inventory of those times is a
relatively wide-blade, tubelike back axe, which is
significantly different form a declined counterfoil
axe, which, perhaps, becomes obsolete. Pyramid
shape metal arrowheads spread in early kurgans
almost disappears in Bedeni culture and they get
replaced by well formed obsidian arrowheads.

The significant change can be seen in funeral
rules. For the first time on our territory we en-
counter wooden chariots in the burial mounds
of deceased persons (Japaridze 1998).

The issue of the origin of Bedeni culture is not
solved yet; As the Kurgan culture, it is believed to
have its origin in the north (Burney 1958; Japarid-
ze 1998; Orjonikidze 1983), but the southern el-
ements are observed too - the rule of burying
with wooden chariot, jewelry products and oth-
er (Japaridze 1998; Pitskhelauri 1988). These ele-
ments are credited to the southern cultures.

Problem of Bedeni culture’s genesis is still un-
resolved. But, in our opinion, is totally foreign
culture compared to the Kura-Araxes culture and
no matter from where it entered the territory of
the South Caucasus, it was exactly Bedeni culture
appearance of which caused instability of the
Kura-Araxes culture. Although this process was
quite long, and the two cultures co-existed for a
long time.

Coexistence of Kura-Araxes and Bedeni cul-
tures on the Eastern Georgia's territory is con-
firmed by the materials found in the monu-
ments, such as: lto settlement’s lower layers in
Kakheti (Dedabrishvili 1969), Old settlement in
Samtskhe-Javakheti (Orjonikidze 1983), Il and
Il complexes of Beshtasheni cyclopean fortress
in Thrialeti (Kuftin 1941, pp. 115-117, tab. CXXII,
CXXIV), Khashuri “"Natsargora” mixed ceramics
complex in Shida Kartli (Ramishvili 2013; Orjon-

ikidze 1992), Some latest tombs of Sachkhere
(Japaridze 1961, p. 138), Kurgan Xil of Thrialeti
(Gogadze 1972, tab. VIl ), N5 and N 9 Kurgans of
Shulaveri (Japaridze 1975) and etc.

Stratigraphic data from Tsikhiagora settle-
ment allows us to determine period of appear-
ance of Bedeni Culture in Shida Kartli and time
of its co-existence with the Kura-Araxes culture,
which apparently lasted more than a century.
Therefore the IV stage of Kura-Araxes culture
coincides with the | phase of Bedeni culture.
At the time of existence of Tsikhiagora B1 layer
Bedeni culture enters the mentioned territory,
and Tsikhiagora A2, A1 layers belong to the final
stage of this period. According to the tradition-
al chronology, IV stage coincides with 22" -21*
centuries BC. Stratigraphic data of Tsikhiagora B1
layer - make a stratigraphy of Khovle mound to
look natural, where, as it is well known, under the
Kura-Araxes culture ceramics contained in the
tomb N#1 scientists found ceramics contained in
N92 Bedeni tomb (Japaridze 1998, pp. 147-150).
Khovle Kurgan's two Bedeni tombs belong to
the IV period of Kura-Araxes culture or the be-
ginning of the | stage of Bedeni culture, and Ne1
immersed tomb of Kura-Araxes culture belongs
to the end of the | stage of Bedeni culture and is
a contemporary of Tsikhiagora.

All the monuments, where Kura-Araxes and
Bedeni culture materials are found together must
belong to the IV stage of Kura-Araxes and | stage of
Bedeni cultures. Also, according to the current data,
among the Bedeni cultural monuments we can dis-
tinguish an early group that belongs to the | stage
of Bedeni culture development. These are Bedeni
complexes in which signs of the Kura-Araxes cul-
ture and Early Kurgan culture can be seen -Zeiani
N@ 1 Kurgan (Pitskhelauri, Varazashvili 1988, pp. 48-
52, pl. LIV - LVI), Thrialeti X, XXII, XL, XLVl Kurgans
(Gogadze 1972), N# 1 and N2 Kurgans of Ananauri
(Pitskhelauri, Orthmann 1994), Tchinchriani Gora
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Kurgan (Makharadze , Murvanidze 2014) and oth-
ers. Rough surface vessels, often with grooved
surface and relief insection stripe or protruded or-
naments, can be encountered together with black
polished ceramics in all settlements, where Bede-
ni culture layer was revealed—- Tsikhiagora upper
layers, lower layers of llto, Khashuri Natsargora etc;
But in the grave complexes of Kurgans this type of
rough surface ceramics can be encountered only
on early stage. This is evidenced by the stratigraphy
of kurgans of Khovle and especially of Martkopi N¢
3 Kurgan (Japaridze, 1998), where Bedeni burial
site contains grooved stripe ceramics and belongs
to Bedeni | stage, and immersed Bedeni tomb be-
longs to the Il stage of this culture, because it con-
tains Bedeni black polished ceramics only.

At the Il stage of Bedeni culture, rough sur-
face, coarse, with grooved stripes on a surface
ceramics can be encountered only in remains of
Bedeni culture settlements - Berikldeebi (Glonti,
Javakhishvili 1987), and In kurgans of this peri-
od only refined black polished ceramics can be
found such as in Bedeni (Gobejishvili 1981), Shu-

laveri N 4 and N¢ 6 (Japaridze 1975) and Alazani
{Dedabrishvili 1979; Piskhelauri 1982) kurgans.
Luxurious, large kurgans of Bedeni and Alazani,
probably belong to the end of Il phase of Bedeni
and chronologically should be close to the Kur-
gan culture of the Middle Bronze Age early mon-
uments (Makharadze 1994, pp. 71-76).

Kura-Araxes culture in the east Georgia even-
tually disappears at the Il stage of Bedeni culture.
It is an era of flourishing Bedeni culture and can
be considered as a transitional stage from the
Early Bronze Age to the Middle Bronze Age.

According to the existing data, on the territory
of the eastern Georgia, in the second half of the
3 millennium BC quite complex and important
processes took place, leading the local society to
the significant transformation, which is reflected
in the archaeological monuments. Ananauri N?
3 big Kurgan is an etalon monument of this era
and the results of its study enriches our under-
standing of Bedeni archaeological culture. Fur-
ther conceptualization of its important problems
is a task of the future.
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Zurab Makharadze

Georgian National Museum, Ot. Lordkipanidze Centre of Archaeology. Thilisi, Georgia

In 2012, the archaeological expedition of the
National Museum of Georgia (Head: Z. Makharadze)
studied “Ananauri Big Kurgan N23', in the Alazani
Valley, Lagodekhi Municipality (Apheni village
council, 6 km southwards from village Chabukiani,
GPS coordinates: X-0580688; Y-4623442; h=238 m
above the sea level), on the left side of Alazani River.

The kurgan’s diameter is 100 m, height- 12 m
(figure 1-2, Tab.1).

The territory of the monument was divided
into four 50 m x50 m sectors: A, B, C and D, fur-
ther divided into 5 m x5 m squares.

In the center of the kurgan, on W-E line, in Cand
D sectors, a 10 m wide exploration trench was ex-
cavated to a 12 m depth. After the opening of the
Burial chamber, the trench was expanded in the
central part of the Kurgan's A and B sectors. Finally,
in the central part, the size of of the trench reached
35 m x 25 m . The exploration of the trench showed
that the embankment was made of clay, covered
with the 0.5-1 m thick layer made of cobble-stones,
in which some obsidian chips can be found. The
clay was laid in layers of 2-3 m thickness, mostly
yellow-colored, and directly above the chamber -
in dark grey (photo 3-4.Tab II).

In the center of the kurgan , at the level of the
old surface, the 25 m x 15 m platform was identi-
fied. It was paved with oak logs (0.3-0.35 m in diam-
eter), and then covered with the 0.15-0.2 m thick
layer of wood chips. The platform and surrounding
area were covered with ochre (photo 5-7).

In 5 m south-westwards from the log plat-
form’s corner, in sector D, a rectangular structure
made of logs was found, 2.3 m x 2.2 m, with 1.75

x 1.6 m internal area, oriented along NW-SE line.
Excavations were made at 0.4 m depth, and It
was empty (Tab Il Vllz).

The log platform was the roof of the burial
chamber. It consisted of two layers of the oak logs,
with a mat between them (Photo 9-14,Tab. IV,).

The roof covered the hole of 15 m x 10 m size,
in which a wooden structure was placed. Internal
dimensions of the burial chamber are 9 m x 6.5 m,
depth - 2.75 m.The chamber is rectangular orient-
ed along W-E line, with slight deviation (Tab. HI). It
has double walls, the external one made of round
logs and the internal one is built of hewn rectan-
gular beams. The logs are attached to one another
in the corners as cribwork. The floor was made of
the boards, with the matting over them. The roof-
ing rested on three columns and seven horizontal
beams (figure 15-23, Tab. IV, V,, VI, VI, X, XI).

The roof was collapsed into the chamber and
broken in several places. The north-western part
of the chamber was apparently cut and later
roofed with thinner logs, on 4 m x 2 m area (fig-
ure 7-8, Tab. v,)).

Later it was found out, that the other deceased
was placed in it, in addition to the main one. At
the eastern and western walls, in the central part,
there were the signs of penetration, later identi-
fied as trenches made by robbers.

The Kurgan was robbed twice, but, as it was
found out, the robbers had penetrated into the
chamber after the collapse of the roof and as a
result, some inventory was saved.

In the burial chamber two four-wheel chariots
were found: chariot N? 1 in the south-western part
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and chariot N® 2 - in the north-western part. The
chariots are oriented eastwards; two omament-
ed yokes were placed at the eastern wall of the
chamber, on the floor (figure 29-30, 33-34, 42-44,
Tab. V,, XXIN).

As aresult of plunder, all skeletons were mixed and
lack some parts. The remains of seven individuals are
identified. Chariot N® 1: there were remains of one in-
dividual on the chariot and of another - on the floor
under the chariot; chariot N? 2: remains of two indi-
viduals were found on the chariot (one of them was
adolescent), remains of one - under the chariot Two
individuals (one of them was adolescent) were in the
north-eastem part of the chamber.

Initially both chariots were in standing posi-
tion. Collapse of the chamber’s walls and roofing
caused their deformation. The wheels fell down
on the chariot bodies and flattened them to the
chamber floor. The distance between the chari-
ots, relatively well maintained due to the western
column, was damaged at a time of plunder (fig-
ure 24-25). The vertically dug robber’s hole lead
directly to the body of N® 1 chariot (in the robber’s
hole, in 1 m above the floor level we found three
golden itmes accidentally dropped by the rob-
ber). Afterwards they further penetrated to the N2
chariot. Therefore, the left board of N1 chariot and
the right one of N® 2 chariot are damaged.

The structures of the chariots are identi-
cal, with slightly different details: length: 2.8
m; width: 1.1-1.2 m. The body was a fastened
wooden frame with a board floor and wooden
figured details on the front and rear sides. The
boards were 0.35-0.4 m high, made of thin ver-
tical wooden twigs, covered with leather from
the inner side and with red fabric outside, in case
of the chariot N® 1 (figure 45-57, 49, Tab. XXV).
Chariot N® 2 had similar boards covered with
leather from the inner side, with thin encrusted
wooden plates decorated with the ornaments.
The wheel axles were under the chariot bodies

(figure 57-30, Tab. XXVI). Wheels consisted of
three segments, each of them made of bulk tim-
ber, connected with hidden wedges. The mid-
dle one has the solid hubs protruding on both
sides, with a round hole for the axle (Photo 35,
Table XXVII), wheel diameter: N® 1 chariot - 1.55
m; N2 2 chariot - 1.45 m. At the second and third
wheels of the chariot N® 1 and at the first wheel
of the chariot N¢ 2, on the outer side, three metal
pins with the discs were found. Finding of these
items in situ apparently shows that these were
the wheel axle locks (figure 35-36).

The length of the metal article pin is 14 cm, di-
ameter: 3 cm, disc diameter: 11 cm, thickness: 0.7
cm. The articles were covered with green and violet
patina (figure 52, Tab. XV1). Based on the number
of wheels, there should be 8 such articles, but 5 of
them supposedly were taken by the plunderers.

Both chariots had two handles of 3.5 m length
and 15 cm diameter. Supposedly, the handles were
leaned in front of the chariots (figure 42-43, Tab. V).

Irrespective of the plunder, the chamber con-
tained diverse inventory. In the south-western
part of the chamber, the right part of a wooden
ornamented armchair was found on the floor
near chariot N® 1, after removal of the wheels
(figure 45-48, Tab. VIlI, XIX). As it appears, the
part of the armchair was placed into the burial
chamber as the symbol of power - the throne.
Nearby, there were three ornamented wooden
bowls placed with three decorative legs each
(figure 47, 70-71, Tab. XXX). In the same place
under the chariot, there were the remains of the
woven baskets (figure 52) and clay bowls, where
the remains of hazelnuts and berries were found.
It Is of note that the berries have malntained
their shape and color (it turned out that they
were covered with honey) (figures 54-56). In the
south-western corner a great deal of the hazel-
nuts and chestnuts were found. in addition, near
the chariot N? 1 were discovered large pieces of



ANANAURI BIG KURGAN Ne3

29

fabric, gold and black onyx beads (figures 26-27,
50-51, 68-69, 72-74).

In the north-western part, at the chariot Ne 2,
there were found the remains of fabric, gold and
amber beads. Under the front left wheel there
was the entire strand of the amber beads of vari-
ous shapes (figure 57-60, Tab. XIV o).

The central and south-eastern parts of the
chamber were covered with the ceramic frag-
ments. In total, in the burial chamber up to twenty
clay vessels were found. Most of them were large,
black, polished, and decorated with the relief orna-
ments (Tab. XVII-XXII). Here were also found a ring
made of chalcedony (Tab. XIV)) and an item with
thrum ends made of thin leather (figure 31-32).

Due to plunder, the north-eastern part of the
chamber was in disorder. it is believed that here
was the lowered (immersed) tomb, as cutting of
the chamber’s roof and further reroofing sug-
gest. In our opinion, this immersion of the tomb
took place when the chamber roof was already
made but the embankment was not made yet.
Supposedly, the deceased was the family mem-
ber of the main deceased persons placed on the
chariots. This burial chamber was plundered af-
ter collapse of the roof. By means of the hole, the
entrance into the chamber from the west was
made by the robbers. At 0.5-0.7 m height from
the floor, there were found the human skull and
ceramic fragments. On the chamber floor, there
were mixed fragments of human skeleton, the
remains of the wooden baskets, a fabric bag with
wooden handles, pieces of fabric, beads made
of gold and black onyx (figures 27, 43). Here, on
the mat there were also found five arrowheads
made of obsidian. They were well-worked flat
long plate made of black stone with four holes in
corners (figures 65-66, tab. XV). Supposedly, this
plate was used to protect the archer’s hand.

Due to excellent preservation of the organ-
ic materials, laboratory study of the complex of

Ananauri Kurgan N¢ 3 allows us to gain a lot of
new information.

The complex of Ananauri Burial Mount N¢ 3
belongs to the Bedeni or Alazani-Bedeni archaeo-
logical culture, dated to the second half of the 3
millennium BC. The crypt made of wood, the burial
of chariots, most part of the ceramics, golden deco-
rations, typical obsidian arrowheads - all these are
characteristic for the mentioned culture. Though,
there are certain peculiarities. For the first time in
the South Caucasus there were found two burial
chariots in one burial chamber, there had been only
one chariot found in burial chambers before. Part
of the ceramics is more characteristic of Martkopi
circle monuments. The golden decorations, by
their composition and style, are typical for Bedeni
culture, though new forms were identified. The
amber beads, apparently imported, are one of the
earliest artifacts made of this material in the South
Caucasus and determine that there were contacts
with very distant regions. Fine artifacts made of
wood, stone, metal, leather, abundant woolen and
linen fabrics, and versatility of technologies clearly
indicate high level of various crafts.

One more aspect of burial attracts attention-the
burial chamber contains mainly forest goods: ha-
zelnuts, chestnuts, acorns, berries, honey. There are
no any animal bones, except for five bones of an-
kle of sheep, there are no any plants cultivated in
that period as well - wheat, barley, the cultivation
of which is clearly documented from studies of the
settlement ruins. Honey was used to store the ber-
ries, it was also found on the bones of corpses and
linen fabrics. It is supposed that these are the signs
of embalming of the dead bodies.

Radio-Carbonate dating of Ananauri Kurgan
N3 showed that this Kurgan was built in the
first half of 24" century BC. Further research of
Ananauri complex will undoubtedly enrich our
knowledge about the Early Bronze Age in South
Caucasus.
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Kurgan embankment- view from the west.

Kurgan embankment - view from the west.

Section of the kurgan embankment - view from the south-east.
Section of the kurgan embankment - view from the south-west.
Roof of the burial chamber - view from the south.

Roof of the burial chamber - view from the east.

Roof of the burial chamber - view from the west.

Roof of the burial chamber - detail.

Roof of the burial chamber - view from the west.

Logs of chamber roof and bearing column - view from the east.
Detail of the roof, with mat.

Detail of the mat.

Mat connected with leather strap - detail.

Roof of the burial chamber, bearing column - detail.

Bearing column (support) - view from the west.

Burial chamber view from the west.

Burial chamber - view from the north-east.

Burial chamber roof - view from the south.

Burial chamber - view from the north.

Northern wall of the burial chamber - fragment.

Fragment of the western wall of the burial chamber.

Northern wall of the burial chamber - view from the east.
Northern wall of the burial chamber — view from the south-west.
Wooden details near the chariot I.

Chariot wheels near the support column- detail.

Fragment of the fabric.

Fragment of the fabric.

Fragment of the mat on the floor - detail.

Details of the chariot | - view from the south.

South-western corner of the chamber - view from the east.
Leather fragments in front of the chariot |, under the railings.
Leather fragments - detail.

North-western corner of the chamber, chariot Il - view from the east.
Chariot Il - view from the north.

First wheet of the chariot Il - detail.

First wheel of the chariot Il, with metal lock — detail.
North-eastern part of the chamber, immersed tomb.
North-eastern part of the chamber - wooden detail.

Chariot yokes, near the eastern wall of the chamber.

Ornament on the yoke of the chamber | - detail.
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41.
42.
43.
44,
45,
46,
47.
48.
49.
50.
51,
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69,
70.
71.
72.
73.
74.
75.
76.
77.
78.

Ornament on the yoke of the chamber Il - detail.

Burial chamber - view from the east.

Burial chamber - wide view.

Burial chamber - view from the east.

The south-western part of the chamber - view from the east.
The western part of the chamber chariot | - view from the east.
The western part of the chamber, chariot | - view from the south.
Wooden chair and vessels near the chariot | - detail.
Fragments of the fabric near the chariot | - detail.

Golden pin head near the chariot | - detail.

Golden pin head near the chariot | - wide view.

Wheel lock wedge in fracture - fragment.

Woven basket bottom.

Berries near the chariot |.

Berries near the chariot .

Berries near the chariot I.

Chariot Il and bones of the deceased - view from the east.
Chariot Il - view from the south.

Detail of the chariot Il and amber beads.

Chariot II- view from the west.

Support column and wheel.

North-west corner of the burial chamber.

North-west part of the burial chamber, wall arrangement and the floor.

Fragment of the clay vessel with relief ornament.
Arrowheads and stone item.

Arrowheads and stone item- detail.

Western side of the chamber after removing of the chariot wheels.
Details of the chariot | and beads.

Beads under the chariot | - detail.

Wooden vessel with stylized legs, near the chariot I.

Vessel leg - detail.

Fragments of the basket and handles - near the western wall.
Fragments and hands of the basket - detail.

Wooden handles, gold and black onyx beads ~ detail.

Chamber floor and supporting columns - view from the south- west.

Burial chamber after removing the wooden floor.
Support column - with fortification.
Fruits of hazelnut and chestnut from the Kurgan.
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DESCRIPTION OF TABLES

Tab. I. Topographic plan of the embankment of the Kurgan.
Tab. II. Plan and sections of the Kurgan.

Tab.lll. Plan and sections of the Kurgan.

Tab. IV, ,. Plan of the burial chamber’s roof.

Tab. V, Walls, plan of the burial chamber.

Tab. V,. Plan of the burial chamber.

Tab. VI. Sections of the roofing of the burial chamber.

Tab. VII. Sections of the roofing of the burial chamber.

Tab. Vil,. Construction near the chamber, to the south-west side.
Tab. Vill,. Plan of the chamber after removing of the wheels.
Tab. VIIl,. Plan of the chamber, fragment.

Tab. IX, Floor of the chamber and bearing columns, plan.

Tab. IX, Plan of the chamber after removing the floor.

Tab. X. Reconstruction of the corners of the chamber.

Tab. XI. Reconstruction of the burial chamber, plan and section.
Tab. XI1. Interior of the chamber, reconstruction.

Tab. Xl .. Gold jewelry from the kurgan.

Tab. XIV, Chalcedony ring.

Tab. XIV, Mountain glass.

Tab. XIV, , Onyx beads.

Tab. XIV,, Amber beads.

Tab. XV |, Obsidian arrowheads.

Tab. XV , Stone arm protector.

Tab. XVI. Chariot wheel locks to the axis.

Tab. XVII. Vessel, clay.

Tab. XVIIi. Vessel, clay.

Tab. XiX. Bowl, clay.

Tab. XX. Bowl, clay.

Tab. XXI. Clay vessel’s handle and faces.

Tab. XXII. Bottoms of the clay vessel.

Tab.XXlll, , Yoke of the first and the second chariot, reconstruction.
TabXXIV, , Details of the first and the second chariot, reconstriction.
Tab.XXV, , The first chariot, reconstruction.

Tab. XXVI, , The second chariot, reconstruction.

Tab. XXVII. Wheel of the first chariot, reconstruction.

Tab. XXVIIl. Wooden details: XXVIIl, near the yoke; XXVIIl, related to the chariots.
Tab. XXIX. Wooden chair, reconstruction.

Tab. XXX, , Vessels with wooden legs, reconstruction.

Tab. XXXI, ; Details of the wooden vessels.

Tab. XXXII, ,Handles and bottoms of the wooden basket.

Tab. XXXIl. Pieces of the mat, reconstruction.
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6nbm moGadngsbady

Logommggmmb gBmgbygmo 3mbgmdab mon. mmenonebadab oG dgmmmgann 33magob 396G .
odnemabn, bogsRmggme

0bobogMnb N3 gmMmoba 3sL3n smm-
Rgbomo  Lodjawmol  ogommbabdRnbomagy
3o0maMBggs. abggg, GmamBy dGnbgemb
bbb gm@ma6gdab m3Gogemgbmds, gb yme-
mobog x9® goryy d3gm @FmIn ymgoms
addof3gaemn. Jogbgmagom 280bs, 965657-
Gab Ne3  ymcmsbdn Bgmotgdoo (yntig
Famegbmdam 3g8mmhAgbarnn bydjommn bo-
g BoBImmaghsb gznddbab 08 §gbmgb-
(30930l 3gbobgd, GmBmgdng LosGmggmm-
30 a08mgmgboemn spGyamn gmGmebydab
JOOEGPGobogol @odobobabasmgdgm Lod-
Jogmdo ngzgomgds. dafggmab ymgmabs,
9L abnds g3mgab doaga basbmgl - mdGma-
J9@emdob 60d4373L, AmBmgdag ymBHmab-
3o mgdBeb bod Jommob Lbgomabbgs gmEdgd-
ol 8bmenme dg8omagbgmn Foemygyea bob-
ogogdab Lobamos JgdmBRgbormn. Gmgme(y
(36m3opmos, bLodoaggmmb GgFngmosby
dgofgebo moombgdabasb we8borgdnmn
0d39engbo Ledgogea, JgBdme, P3oGBraa-
Lo gm&gdo - baboggogdmyg Hamegdn, g
30m@93 60658mGdgcn 38 33o6-ocagbal yam-
&acob  g3mgeb dgampddy mibLEBmgds
(Kuftin 1949, p. 79). 53533 IgGnmEoo, J. 0. dg.
B. V-l s0oLBemgmrmgdoo mofompgds bag-
©MAabIa sBgmmmganor asdmgmabome
mdGmb wdggemgbo bodom (Ghambashidze
et al, 2010, pp. 53-86). o330, bLadjommab
©obodbomydmom  dgofgeln  mommbgdab
398mygbgds bagoFmggmman bab@gdn bob-
a0l bBmgm s gumo ygm@Amobgdab joem-

&nfab gdmdosb 2@emgdlb (Lordkipanidze
2015, p. 54).

4mG@a6dn Ig8mERgbaemo mJGm8dgrmm-
30l 6n8dgdab 3omygnere @yGegda, docn
gme3gdabo @ FbjiEegdab dabgmgem 393-
)3 Ka0Badom ogmgs: 1.LgyAmbydyMa
8daggdo; 2. nmojobyd Mo 8dogn; 3. b yng-
30; 4. 39936930 8dngo; 5. bogabdab mago; 6.
35mbgda.

1. ygrobodadab Jg8saqbgma baygFmbg-
dgfn, @ayg 3daggda gmGmebdn Lbsgomoabb-
35 Bmdab 60dgdgdom o 23sbmab ghmow,
939D oo Fommgbmdamas Bafdmmag-
Bagmn. 0bnba RoBmbbBmmas, sdge bjgemo jg-
@m0 ©5 Gofom bobgMg@gdn. Modmgbady
8daga  BobgMg@®pdcob  JmbabobgdgMaomas
Bog®dgmadnmo (NN 20-2012/3; 20-2012/5;
20-2012/6; 20-2012/8; 20-2012/9; 20-2012/10;
20-2012/11; 20-2012/12; 20-2012/13; 20-
2012/15;20-2012/16;20-2012/17;20-2012/19;
3oBsmmy  N8-20). Gmgmy ygmbododab
333sma0bgmee  9epdghde,  LggGmbydaso
8doggdn @oBomm aygm  as3M(39emgden
2MgdMnbgomb, sbygg Bmedmabromb babab
mJAmAdgemmdada. miEmbs ®s 3gMgyb-
@b LygAmbydafo 8doggda, B ImMal,
Lgmggemasbe s GoBombabgzRgdgdnsban,
LodoBoggmmdn a3bamgds GmamBy Bof-
Gymgabs s dgmgbo-smabbab  xameal,
(Ghambashidze et al. 2010, p. 235, tab. G-I, 12,
9; p. 239, tab. G-V, 62, 68; p. 240, tab. G-V, 23)
oby3y 3PodFabgomlb bobob cnsmgmal
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gmo63330 (Bsgsmomom, bgd, NN 9-63:636;
668; 980). 800336 56365l N23 ymAmo6an
s>@3mBgbome Modrgbndy 603mdn BsbayGm-
3no go8mnMABgge.

2. 80 yobgdyMa ddage (N1-2012/14; 358 -
s@mgon N25), &m3gmbo(s gaGorm babzhgggdo
333b @> 7 Agreaggfin Lac@y 3gdmayagde,
gmeobdn  BaMBmmagbormns  gRmsmgfon
60dydoo. ob RsdmbLbAnmns. ggenbodadgdnl
Jg32ma96gmn sbgon 8deggdan, EmBmgdlLagy
9603abgonbgob Bbmmme bom@ggdab o6
roengoggdob  Mommgbmds  aabBabbgeggdl,
afm-gfion  ©a8obobnomgdgmn  gmg8gb@ns
209 gmMmobgdab yam@nGeb gdmgeb
mdfmdggemmdabagob @ mobEWMLgds
Amgmfiy BoMGymaal N4 gmGmabda, sbggg
26obogMnb IGARGE MM ymBmabls (Gham-
bashidze et al. 2010, p. 235, tab. G, 11, 15; p. 236,
tab. G-ll, 6) s sbmoomdmBgbarm “dnbgMnsba
3m&ob” gmEmobdn (Lgd N 1-2102/21). g56bo-
J90fgdno smbabndbagns, Gmd Bbgogbo a-
ogobgdaMn 8doggdbogab Bgmagds 2656s4-
ol N2 ymFAmsbdn smdmBgbamoe BrapMvymo
gobodsdo ©o dobo gbogomy®a dgofumo
bogomob By, dogab asboyMgmo 6o6ormn
abgo @omofigmo, Gm3 3aM3mbagmon M-
By80b LEmFgE Boo.(Lordkipanidze 2015, p.60).
md6mb bags 8nmogabgdato 8daggde gl
Ladggm bodaMbydnmeb (36mdorme dmnEEy-
o gambadadgdeb 3gdsmagbgemma BsBommagy
nym (Hrouda 1991, p.65).

3. Logngdsm Jgndmgds  gsbobadmg-
&mb md@mb oo badgomma (NN 1-2012/18;
1-2012/20; jo@oroman N26,7), GmBrmgdLacy
39F000b70L  omsfgmn,  Jamonbgdyin
49660. gho 3g8mbgggede, sbgon omsGnmo
g0bbo  Boc8moagbl a06ngMbaby@g®nsba
©o bjgmggmmnsbe beygHmb goaMdgmpdob.
bgghmb Bogm Bgeednfidy Laf@ymgdswm,
§00336900b  dmbozgmgmdos dgdmuyggds

Gamaggate ByeGnmgdo @d bmmgda. 8ob

sBamman o dmgdmggds. ormd(39, dobo @y m-
6o —bafdymador aobmoggdgere Mymegng-
o BgBm@nmgdabs o Bmmgdab dmbsyamgm-
35, GmIgea(y dmmnobom GoMaglh bgmodnmlb

b@neab@ Mo @ Jm3ImbnrnFog ob-
mmb aob 6bmAnmsb (36mdorm mmBnl ggoa-
b6, do3nHzabob N1 ymHmebda semdm-
Bgbogn 8nms 3obgdme 8dagoab (Lordkipanidze
2015, pp. 62, 64, (N 49). bbgomobbgzo gmgdgh-
®900basb Jgmagbomn ggrbodadgdnl, dom
ImFob obadgetmgy 8mgmydnb 3nbye-
3000, dgadmgds BomImgnmanbme, Gm8 o8
8dogbsgomb 8mbrggms baggMmbgdnein 3da-
30, Gmdgmog Bomognb asbogh Babzmg®do
Bab@om Bogmgdmme.

3gmeg Fg8mbzggedn 3o, bojmgdom momo-
@geo docpage 9d3ab acryg, Ligerggrerest
- B. 3omogorm (3nmnbemb o yoMommgdsb
03y®mdb ob god@n, Hm3 cmogom amsge 9.
0. 9660 o sMab gobgMg@nrmo. gmGdom nb
03gmEgdb BbmGnb N2 2 ymGrmsbomob (36m-
doem “dmgomnbyda@” 8dogb (Ghambashidze
etal. 2010, p. 429, N# 643). 35Ladmgdgemns, Gmd
doggo oo 466Dy aym 3gdmbggmmo s
nby oym RoBmgemgdame, Gmd gomobrMalb
3obbbamn 6sBagmn Jaggnm aym 8mdigamo.

4. 358 3980 8doga oMo gmmbs GmE8ab-
25 o o8boEgdnmos mgEmb Lo jdome bJs-
o GoRgodnbasb, GmBmab mabogg by
3o@dgg@ommes. PPRem afdgene  330Mrod-
ob Bogg3pdty 9FeBobgmal  JoMommygm-
@  3o3gogdgmos  @oom  BobzMgGodo.
8dngob 8oogatin g8 pmmdos agmdg@n-
amo Bgbngno 863Mnggdom  asbemoggda-
o ABgmogano BgG@armgdo, Gm3cgdos
Jngboob mgagecmss ao8mygobommo  (Ne20-
2012/7; go@ommao Ne3). 8amgm LogMdgby
30bgMydoren 3doggde gofmme 33MEICRS
2@FBdMHnBRamb bobowab. asbLoyPMAgdam
ombabndbagns Mol no-gfar badggm Lo-
8Mbdn sm3mBgbomn ygembodadn, Hm3gmng
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Bodhabgdam Jomb gynogbmms. gb dmoe-
Ao ygembadoda Igwagbomme agm GmamE(y
mdemb  gafigogmaebn, sbggg magzefenb
J30Lao6 @IBORYdNmn @omoMyen badya-
bggdnbasb, GmIgmams gghmgde oy
LoaBdgbgs mobgAg@omn. bab@ee sbaem-
30960 mJGEmb omsfgmo bod ggmbgmgde
moyg3aenb BzFnma LggMmbgdaGn 3dnggd-
ab 3383653 3dngom a3b3mds s@Agenbab@n-
a0 babob gFo-gHo ggmbadadbg, GmIgenn(s
Fogg Art 82395830 nbabgds (Hrouda 1991, pp.
64-65,211).

3656570l N2 3 ymGmabdo se8mPgbogmn gb
o6 ygonbs 8dngn, Fmameig gmAdab dabge-
300, 2bgag B6JGrIGE Yagmedy Sbeomb
3k gomagMebymae EygmAner Jgdgam
3993698 8dngadmsb, GmBmagdag nbgz Job-
9930, BoemaBab ggemnb N 2 ymBmabol Boms
L2856Gb3n Ladn 603w3ab boboor s8mRBRS
©5 bagBmbgdm 3dnggdowb ghmor aMdgm
49mbodadl 3736ab (Lordkipanidze 2015, pp.
62, 64, N@ 49). Bgbododnbog, o6 >Gnb 3odme-
o@byemn, Gm3 3656o7Mals N9 3 ymMemobdn o-
8mRgboma byggBmbgdymoe 8daggde @s dso-
JOobo 3333780 8dagn(y obommanyia Gndnb
yaenbadodb 3436nwmo.

5. bognBdnb Ba8meagbammns
Gy Bamogby RoBmpdpme 3MGys-
@0, goma@abidaton Iméjsmgme god-
BoGom, GEmImab bymedntn mMagg BbaMgb
3oremasbom mogomns myajea 3s8mygobo-
0 Hgmngggta mA6336@0o. 633w)3930,
Gm8engdng Bagonlb Jmbe@b dab@or 0dg-
mgdb, 348600 9. 6. BoBzmgeb mEE23gbdam
babgl. En3abmmdmages, Gm3 Jnmggdby Gg-
0gBgMha Ebmemn m@B2356 0 Jgofigdne
BaMornn, 823609 co6sdan dmdab Bodea3g-
dnmas gaggmgdmenn, beepm Boms 6aBoemdn,
Bodogdn  gmerg®odeb  dndsfergegdeo
Bafnrorgds (N020-2012/4, go@omman Ne4).
33 Bngamnb gmbggnnb ga6- babmgMsdn a39b-

o3

856935 bybBom sbommaan@n gmMdnb mag-
0360 mgfmb s 3gMpbmnb 9.6. mEgmeny-
&noba boynbdgdn, Amdmgdng LAY bLob-
amod> 338mARgbneo 3gmgbab N? 5, onamg-
onb XXII > 66mtnb NE 2 ymFmsbdn o Aoy
ad6boggafigdom 360d365camae6as, Lagabdab
b @ndn baoaggb 3B zem-s@sgbab Juedg®-
23n 093l (Ghambashidze et al. 2010, p. 188, pl.
016). 56> dbmenmeg b jnbdab maggdab ggmeds,
2237 Foeaeo asdmygebaenn 66gma mMbo-
396@n, Am3geog oGdnsbsgem dgdmayggds
3o > 263boMab (36mInem gmennBadash
306 bdgogbsg, 9656agfnls N2 3 ymMmab-
30 633m36 53 6a83L 5gHMNI673L dRAg o
4mBm0633ab gaend b gdmdob gho-gHon
&ndgea badjogmab — mEgmerg@oesde bag-
06dgdob xanmde. smbsBadbogns abagy, MM
33g6nb, ofnsmgmabs @ BEmEab yme-
0633056 (36mdnemn bogabdgdabasb 563654-
@0l 60843b 3965bb3s370L 8amogn, AmIgm-
B30 ob Wby ymgomngm Ro8m(33nma. oog-
2@ gL domogn R3dmdymo Ybes gmgnmngm
bagobdab mgFmdy, GmamBy 53sb gbgmoge
E6mnb N2 2 > dgmgbob NT 11 ymBmabgddn
623mgbn g. 6. dogdnRargmasba bsjabdgdab
399mbgg3edn (Lordkipanidze 2015, pp. 56-60).
6. m33mbgdn. Bygarnob bobeo smdmPgbn-
mo mJEmdggemmdob 6n89dgdn, Plnfgy-
mgb ymgeobs, cmsgabn gm@dab dabgregeo,
3gndmgds gobababmgFimb nddmbgdom. doon
ByEadnGn Bomnobamss @IgeFmo babgdl
ImBab Bmjagpme dgag Bmdob Agmagyn-
o 66Agg30bash 3gwagboma 8rneMnma w@)-
JMGam, Gm3gemng Jomgnoss 3gbnmydy-
o, gm8dmbagns 3mb306@Hmrns s BMgda
Bobdgma ghon 3zamg DmBeb Ggmnggmaco
EMob 306393m admpds (N920-2012/1; 20-
2012/2; go@omman N91,2).  3mb(356@G-
o 396moggdgme 6yfgeemgdem 3gdya-
o Bgeedee dobdsw goebbdgds |ddmbal
B gmAdab @s ngogg Jm33mbayns age-
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3bmgma, d3. B. ll-1 5003LBmgnmgdnb 3. 6. Yeth-
olm- ob $ndab dFnbxamb egagdob g mEab
3mogofin 3068bsdmaMgmn gmgdgbdes. v73g
6o 90nBdbmb, Gm8 3mb(376@FHmenn BFgg-
30 ©> bngonb dmgm BymednGidg godmboby-
mo gmb3gb@Fnma 3m33mbaznab GMogn-
(37 3®dgmEpds oGnamymu® mdfm3ggo-
mdado (Gogadze 1972, p. 72; Japaridze 1988,
Tab. XXV-XXVI).

56o6oMall N 3 gmMmobdn sm8mRgbomo
mGm3ggeemmdob gb godm®Rgamn bndndgde
©33bomydyemnd mdGmb bgme gemgn@ob-
396, Bmdgemngg goreggEnmes @ 62353gddy
39390798mao 5g3b BzMammo babgBg@gda. oo
Bomngobby Lodn Babzmg@ns, ygMdmm mo
9FDBobgnmeb abemmb s gHmo - Im3nfge-
Jafg 8boMgl, bmemm 8gmEg bednddy - me-
mfo BobgMg@n 9Mc8abgmnb badnfablatm
8boMgl. 36033bgenmgabas, Hma 8baagbe God-
ab mgGmb mGa Bagon (36m3nemns 56sbanGal
N2 2 ym@Amobnob s obobn wddmbgdagss
256LobmgAaenn. aboba bowss, o6 sGab mM-
bo89bBnMgdamn s Fbmmmp MgengyyEn
LaBGymgdoms @S cnmm jmInm gad8mnGRggs.
ommger Jomadbl saMgmgg mn B3Gamoa
Babgg@n odab asgzgmgdarmn (Ghambashidze
et al. 2010, p. 415, N@ 592). bogofogmmp, gb
Babag®gde @ofdy adoyBam  Gyo3d)
©obogaRgdmor Pbes Ymgomegm 3o6ygo-
gbogma. bdnegbdab 3(3065 Bmdab ©33mbgdn
3vdgmmo babgRg@gdoo, Bamdmmagbamn 6
603930l boboo, obBNMERIdS ol dmab
N4 ymEmobdn (Ghambashidze et al. 2010, p.
453, N2733). 6n3sbmdmagns, Gmd bdnemgbdab
mE6597680Mgdmen 03dmba s@Agmmn yme-
©obg330b Jnm@aMnbogab msdobsbasmgdgmo
9fo-gFon 860336gemm3zaba 0BG BJGNo.

abggg Gmamg dagMaabob N1 s ;fia-
sgonb seAgmmn, L ymGimobgdnmsb (36m-
domo 33gaemeob ImboMmogn miGmb gok-
Mammgdn,

bogMoggdn @o Fmdgmrmoogdb

o3 196s 393mnymb 9. . 8m&G3gbara bdn-
Mamgdnm @d Bgmgny o BgHGorrgdoo 339-
Jome 60373920, 2bogy goBabeob badgahy-
30 39mg60b N22 am@obodfmbnmsb ms JoG@y-
mgob N92 ymAmobgdomob, 5bsbomal yme-
0965330 sm3mBgbomn mJGmb 183mbgdacy
d3ofigobn  mocmmbgdabaob adIdomgdyen
LaBogmammm bogomgdnb ganxndn gRhonsbrg-
35, Bobomabmob gRomom 580b 3mBAmaL 8ocn
Ig3gmmmds, GmBgmbsag  dsMomagemmdab,
3m8ng0 8mdFHomdnb nmgs o 3mb(39b6& M-
mo 3m33mboyonm gowdm3gdgema bob bed-
dmemn 3o 99601006980, 3dmbgdby Modmybndy
s@anmab 3g3gmgdab ygomng Robb, Go3 o3
Bogmgdab ga6bo yoBgdme 860336gmmdaby
39By30egdL.

33mbgdab gm0, gHon bag, BAHggdals
Gogob 3o63dg8m 378maymydmmo Mgmogynin
babgdnm bGoemabEn® gMmnsbmdadns bgzno
1330 6obbg6gd mmBob gngnGobmob, 35 396-
3obob ymBmabomob (36mdoe dormagabyda®
8dogmob, bmenm 8gmeg bMng, magore 33069
BmBab GgmgngyGe BGggdno - dgmgbob N°
5 amfobodatbbe o ;fnsemgoalb XXII gme-
@630 Ba3m3b gmma@odnob Lo jobdydamob.
dgdmbggzomn o6 ofob, HmE N3dmbydabs o
8ol 80bnogumGmme gogyfol Jodogn
99853 96mmBs ;nondBab gmbonins.

26s6oyHab  Ne3 sm3mAg-
Bom mgGmb m8dmbydlb gsbbogyogdmmn
860336gmmds gbndgds, Moash dooby Mm-
3mAg bomobggfor @ 9ubjarafer,
2bggg beddmema Job cgombebMnbnm mogdmy-
Gogons s@MYYmn ymGmobydolb Jnm@nel
93mdob mdBmBdgoemmdab as6- dbodmghy-
mo onnddob yageme 8msgofo gmgdgbde o
LEmAgm 980@m8 Foon Lodgommmab ghmor

yemmsbdo

39b30baemagon.

60856@mdmngnd, Bmd ymBmobdo omdm-
Rybomn miBmb Boagogde cmomgdab 8basgbo
Jn30gfa 850sma56emmdabas, Fa Boca bag-
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om Bof8mBogmmdab m@ygeio badgons.
mEmddgemmdab  60dqdgdont ghomae
3656570l N 3 ymFmabdn badjoyyme dgdme-
Bgboemns  bbgomobbgs 8abommnbzeb ©adbo-
©ydgemo 8dnggdnbe o 3gdmab Labnor. 3dogg-
30 dobomab Bnbgmgen m6G xamgor nymg:
J396(30b (Joemzgmmbn) o JoMgab. 333G (3ab
Raa@ob  3dnggde  Jomgremb-bomrgMab
(LoBenmBab) bobgbbzomdemes BoFmdmmay-
Boran, Gm3mgdng nogdab Joge ggabos
> 3908R673 830y dmBab BsbyszGsr 30dd-
3nfgoemg d633n 84 BagFabggFn 36 8ngn
g530bgagfo gm@gfao. Gsdmgbady omasbl
3030 mbagung Bgodemgds gbmemb (NO10-
2016/11, 10-2016/1-4; 10-2016/11; 10-2016/7;
JoGdmman Ne23-28). ggm&3ab 8abyrgem gb
Lbgorabbgs Bm8nb 3dnggdn bygHmbgdan
96 3obfabgduns momm Moo, yzgemabor-
30b a8abobnamgdgmos gofam BabgMao-
d0. Modgbndy Bomaobn, goblogmoMgdac
oo Bmdnb 608x3gdn, asdmnMBggs Bob-
3Gg®gd06 mfngg BboMgb bogsbagdmme
Radmormama g3gfmpdom. 53 gdom Labsb-
nsom emgdgb@b gbamgdna Bbmeme v353)
4mGHma63o  smBmRgbor  Jofigolb 8daggddby.
BabgMgBnb mMngg Bbagb  Logobagdme
Radmamam a3afmgdb Jgedengds @gmee-
&ogee  edgefongay Imbrgb, JoRdme,
4grobodsddo mé bgghmbgdam o6 Jobfaby-
396 @> 8omogebgdn@ 8dagh dmab dmg-
3990 sbgon @gyRiemdydyma 8dagn 1339
Logoab g@gd@L adgbb. gb goGHaom RebL Jom-
30b 3dnggdnbgob 3gmagbocy yombadadby.
do630b 3dnggdn, Amdmgdey ghon yoem-
Lo358nb  g8smagbyemn  Babnmgde  bed
ym@goemoym, @medeb dobgmgom bod xaw-
@o oymgd: l.eoee dm3ab baygRmbgdafa,
BabgMg@gdomab Lagobagdmm Redmormamma
330M@gdoom; 2. 83067 dmanb bggGmbydya
©5 3. 3aemognbgdaHin (N910-2016/5, jo@ommman
N922). abinbn 81353980l domommn mbao go-

3momBgge. 3oGms ndnbs, Am3 Infggmoe Gndab
9dnggdo Fbmeamp 58 ymFmabdn 3gbgmagds Jo-
m@aembobs o JoMgab 60d9dgdnb bobre o
abnbn mmgomgf gomnabGgdom Mbmo ngbgl
30BBgme, JoMgel 8daggdn, Igadmgds eag-
3oL, Bm8 abgmGommn ogombobBobom y3a-
moby 36nd3zbgmmaaba badyommas 58 gme-
0o63n. Joge ymagmangob go6bonofigdoo
@obmdms 2/ Fbmmm csgabn bamsdsbro,
2M389@ 530960 agnbydgdnm, A3 Baoma
s0babs 3nb 3yAdbmm babgmbmeydsda — gemg-
J@FBmbo. gofegs 33nbd, 0gn 3Gobysmb babadn
- d3. 6. ll s3bBemgmemab IgmGg Babygaridn
gfm-gficn 360336gmmaabn god@mea gob-
©> RAgommgon @s ggb@FamgFo gzGmal
bagodhm s JaednEamo 3mBGoJ@adnbs nd
93mgob B23y396 (396@F 296, 3obLsJmig-
30 3njgby b3IysRmbadb. Ggdbogaa 33-
m9ag3ab abymane, §:9@o6353mbab bada@b-
3n, 80ggbnb go-bdBaMbgdda, saMgogg Sbeom
sm8mbagmgobs @ e@omasdn sedmAgbnean
Joigob bodgogemab, 9dg@abBacroe 3dnggd-
nbo o bagnmgdab, dobaemnb @5 b Jgdmb-
3930890 o30c 0FBIRJGgd0b Bamdmdsg-
mmds Rfgammgo gahmdab y5330fMggds.
Jofgab badjogme @ dmasmse, @393537-
3o Jatigob 608:dgde, Jaggmoe LEmAg®
RAammgo 93hmIsda afgbb mogl dg. 6. IV
2msLBmgmmdn (Causey 2011, 13-28, 89-90). op-
ba6nd6ogns, Bmd dg. 6. Il scsbBenggmdn Jo-
630b356 a3Bogdgemo badyogme @s dma-
2@, ¥GgHodGdn, 3G RobL dmgmb sbemm
3dmbagmyode, oy o6 Ragogmno dgbmdm-
©53023n, g 5335630 (RM938@gma ghaya)
20dmAgbacn 830y Bmdab bsjarl. bognro
aefnmmyds dg. 6. 2400 Brmoor @ odgomsb
8RBy ngm Jofzobast midborgdama,
ondge sbammn Imbo3gdgdnl Jabgmgem, gb
boggdgm aobros (Moorey 1994, pp.79-80; Gestoso
Singer 2008). »3@gbare, JoGgalb ddnggdnbaoeb
3gmagboran gorbodada s6s6ogab NI3 yméi-
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03606 Jomgy BGm 358 86nd3bgmmdal
adgbl “Jogab abab” 33emg3g30b mgombod-
Goboo.

sfadgetiggobe mnombabash ©s8bomgdmm
Lodgonmb BmAnb a96bsgpmMgdamoe soan-
mo gdafogh Jomgembobash godmomorn
Gammb, Gmgmag dbmmme dgdmsre dy0-
demgds agbgl asbbodmgHamn (N210-2016/9,
Jo@smmgo Ne21). LojoBogzgemmb Bgfn@m-
Gnaby aedmgmgbor dmomst sGJgmenmgn-
6 dobomode bsd joymob gb mEds dommosb
0dgnsons s Bnbofgab@ngn® IgMnmmodog
8bmenmm s ymAmabgdde abdFmg-
3, 585Lmob gFHmaE, s6s FbmemEp mMoomBab-
36, 39fdmE, mJAmbasb @s3bsmydmmo bo-
89dgdel, oMadge LEmAgE nbgon 8bgsgbo
3obamobaob go8momnean Hamemgdolb Labno,
Hmamin(3os 30dgco s baGmombe (Lordkipa-
nidze 2015, pp. 54-55). baGnmbobasb 3o3mon-
oo Gammo smdmBgbamns 56565mFab Ne 2
ymGB@obdn @s sbggg dgFmomas 3abbabmgHiyg-
@o 3080l Gammo doGGymagob Ne 5 ymGBms-
bogab (Dshaparidze 1995, p. 75).

dmmmb by omebodbmb 8ol 3Gm-
ol 8bgogbo boggbo, GmAmnb gmbignag
35963393900, 353608 59 bagab Ladyew-
mab ghoor aobzobomoge dsbarmab gsdm
(N210-2016/10, jo@ormman N232). Bndsbrm-
dmogno, Bm3 bnbdGmbym “gobgmosbab gm-
Aob”  ymEmobdn mobBMegds sbormmgo-
9Fo mGHo baggba. donb dGmme xgM 3oma3
38a30M-0Mogbob Jum@amab g3mgeb bLs3-
35330 RbBIFRIDS, gafidme, Jasgbaeab
Lo3>Hm3zbab Ne2 L3sMbIn smBmAgbam Lak-

©ombab dmoMnm ygmbadsddy mn 3dagal
Laboo (Glonti 1982, pp. 64-65). Lonb@GgGHgbme,
Hm8 e ddo - Jgq3g 30mao9790b LodBmdemem-
80 0e8mAgbogma dg. B. IV-IIl scnoLbemygnemgdab
4oebodsdgdn, gmagboemo b dFmemab,
330 dminb Jbmenme 8(3ncg Bm3ab Gz gom-
3GGygemn o@oty ddoggdabasb, smgommm-
dMngn Ladggm gme@ab LoBgoymn agm ©o
nbobo pmglb dggen badgenmab dgmgaHgdam-
3(3 30 560b smnsfgdemn (Price 2008, pp. 10-11,
24). 3ol dGmmnbgsb godmomomo, jofgowm
3985398 330y Dmdob 8daggda, Gm-
3M&(3 ygrbododnb gdomagbgme baBoeng-
40 Am8 SEGBINmo ymBmabgdab guen@nob
99mgal Lodgogemob ao6gymagma Baborma
0ym, 585b 8mEIm3L “FobgdMnsbnb ammabo™ms
260BoG0b Ne2 ymEBmobgddo momn GHomeg-

‘bmdom omBmBgbamn bedyIdgda. Jgbadsdab-

°@, 6@ gogoMonmmo, Am3 s656syFMab Ne3
o ““d0bgnsbolb gmAob” ymBEmabgddn sm-
3mRgboem dGmenb Boggbgdl, MmamM ms-
3fdomgab Geggocmeb 3gdamagbore gergdgt-
B30, 326LoggmMdgere gabiarghe @@-
306035 1bes Ijmbmeo.

28M035m, 9656aMol N23 ymGmobdn Jgd3me-
Rgbamo badgammn GmgmGy Gnbn ge™dgd-
ab, sbggg @ggmenb, 3gbadsdobag Lrddmmng-
ab, sbggg dobamob dnbggom sfs Bbmmme
Bob@oe dggbadedgds seMymmn ymemmabgdal
JGaEabogab ©s3sboboocgdaen bed jomeb,
>3y, 396 335 7ebomam Lo Mmogdmya-
0o Bmameg BoMBymaab, obgzg dgmgbob xa-
a30b ymBmabgdnmsb (36mdagno bad jomenab
8603363mmy960 gemg8g6@9dn.
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JEWELRY FROM ANANAURI KURGAN Ne¢3

Nino Lordkipanidze

Georgian National Museum, Ot. Lordkipanidze Centre of Archaeology. Thilisi, Georgia

Ananauri Kurgan Ne3 is distinguished by the
jewelry discovered in it. As with a majority of
Bronze Age kurgans, it was plundered in ancient
times. Nevertheless, the relatively small quantity
of jewelry found in Kurgan N93 of Ananauri is il-
lustrative of the trends that characterize the Cul-
ture of Early Kurgans revealed in Georgia. First of
all, it refers to the main novelty of the era - gold-
smith's works, which survived as individual parts
of gold jewelry only in kurgans. Ancient jewelry
made of precious metals in particular - simple
forms like temple rings (pendants) - were con-
firmed to belong to the predecessor of kurgans
culture, which was the Kura-Araxes culture in the
territory of Georgia (Kuftin 1949, p. 79). The an-
cient archeologically attested gold ore mine of
Sakdrisi is dated to the same period- 4"-3" mil-
lennia BC (Ghambashidze et al. 2010, pp. 53-86).
However, the manufacture of jewelry from pre-
cious metals became an invariable trend in Geor-
gia from the epoch of the Early Kurgan Culture
(Lordkipanidze 2015, p. 54).

The details of remaining samples of gold-
smith work found in the kurgan according to
their forms and functions are divided into the
following groups: 1. Spherical beads; 2. Tubular
beads; 3. Pendants; 4. Spacer bead ; 5. Pin head;
6. Umbones.

1. Spherical hollow beads, which comprise a
necklace, are represented in the kurgan in differ-
ent size samples and in high quantity compared
to the other beads. They are cast , have thick
walls and wide holes. Some beads are elongat-
ed in cone-like shapes along the holes (NN 20-

2012/3; 20-2012/5; 20-2012/6; 20-2012/8; 20-
2012/9; 20-2012/10; 20-2012/11; 20-2012/12;
20-2012/13; 20-2012/15; 20-2012/16; 20-
2012/17; 20-2012/19; Catalogue N98-20). As an
integral element of a necklace, spherical beads
were widespread in goldsmithing of Early Bronze
and Middle Bronze Ages. Gold and silver spheri-
cal beads, including thick-walled and wide-hole
beads are found in Georgia in the Martkopi and
Bedeni-Alazani Groups (Ghambashidze et al.
2010, p. 235, tab. G-, 12, 9; p. 239, tab. G-V, 62, 68;
p. 240, tab. G-VI, 23), as well as in Trialeti kurgans
of Middle Bronze Age (for example, GNM N? 9-63:
636; 668; 980). A few samples found in Ananauri
Kurgan Ne3 are distinguished by their massive-
ness.

2. The tubular bead (N1-2012/14; Catalogue
Ne5), which has wide a hole and seven relief
bands, is represented in the kurgan by a single
sample. It is cast. Beads from necklaces, which
are distinguished from each other by a quanti-
ty of bands and spindles (rollers), are one of the
characteristic elements of the goldsmithing of
the Early Kurgan Culture. This is confirmed in
kurgan N2 4 of Martkopi, as well as in two other
kurgans of Ananauri (Ghambashidze et al. 2010,
p. 235, tab. Gl, 11, 15; p. 236, tab. G-lI, 6) and in
the recently discovered “Tchinchriani Gora” kur-
gan (GNM N#1-2102/21).

It is noteworthy that the luxurious necklace
discovered in Ananauri kurgan N#2 consists of
similar tubular beads. The top part of its unique
openwork center-piece is meant for threading.
It is rugged in a way that harmoniously blends
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with these beads (Lordkipanidze 2015, p. 60).
Simple golden tubular beads are known from
royal tombs of Ur as comprising parts of luxuri-
ous necklaces (Hrouda 1991, p.65).

3. Two examples of gold jewelry can be de-
fined as pendants (NN 1-2012/18; 1-2012/20;
Catalogue Ne 6,7), which are united by means of
rugged, tubular stem. In one case, a rugged stem
is an extension of a thick-walled and wide-hole
sphere. Alternating embossed dots and stripes
cover the whole surface of the sphere. It has no
analogue, but its decoration - the alternating
embossed dots and stripes covering entire sur-
face - are stylistically and compositionally close
to the famous lion figure from Tsnori, and the tu-
bular bead discovered in Bakurtsikhe N21 kurgan
(Lordkipanidze 2015, pp. 62, 64, N249). Judging
from necklaces consisting of various elements,
including modern models, one can imagine
that this bead pendant was followed by spheri-
cal bead, which was sitting perfectly in the wide
hole of a tube.

In the second case, the less corrugated tube
is attached to a smooth, thick walled, so- called
cut cylinder, and interestingly the tube itself i. e.
stem) is not drilled. It repeats the form of the fa-
mous “goblet-shaped”beads discovered in Tsnori
kurgan Ne 2 (Ghambashidze et al. 2010, p. 429, Ne
643). It is possible that the thread was wrapped
around the stem and in such way the bead was
hung with the open end of the cylinder oriented
downward.

4. The spacer bead is made of a quite thick
sheet of gold. The bead is rectangular in shape
and all its four sides are folded. On the folds,
which are located at the longer sides wide holes
are made in parallel rows. The main decorations
of the bead are the rows of embossed dots ar-
ranged in a geometric order. They are made by
stamping from inside (N®20-2012/7, Catalogue
Ne3). Beads drilled on entire length became

widespread from the Early Bronze Age. Especially
noteworthy is a necklace that belonged to a no-
ble woman discovered in one of the royal tombs
of Ur. This luxurious necklace was comprised of
corrugated triangles which were made both of
thick gold plates and lapis-lazuli. The slopes of tri-
angles were drilled along the entire length. Very
similar golden corrugated triangles are used as
spacer beads in the necklace composed of thin
sperical lapis-lazuli beads dated to the Early dy-
nastic period. The necklace is housed in the Fogg
Art Museum (Hrouda 1991, pp. 64-65, 211).

This rectangular bead found in Ananauri Ne3
kurgan is, in its form as well as its function, the
closest to the spacer bead embellished with ex-
traordinary decoration found in three samples in
the upper grave of Zilicha Field kurgan Ne2. To-
gether with spherical beads they created a long
necklace (Lordkipanidze 2015, pp. 62, 64, 49). Itis
not excluded that the both spherical beads and
rectangular spacer bead discovered in Ananau-
ri Kurgan Ne3 were assembled in an analogical
necklace.

5. The head of pin is double volute shaped
curved flat plate whose surface is covered on
both sides with ornament made by stamping. Im-
pressions, which duplicate the contour of the ob-
ject, create a a fish-bone pattern. It is noteworthy
that the relief ornament on the edges is made of
relatively thin, but equal sized impressions, while
in the inner part, impressions become thinner in
the direction of volutes (N920-2012/4, Catalogue
Ne4). Two gold and silver double volute shaped
pins of similar shape are fully preserved in Bedeni
kurgan Ne5, Trialeti XXIl and Tsnori kurgan N22,
and help us determine the function of the above
pin. Most importantly, this type of pin is from the
Kura-Araxes culture (Ghambashidze et al. 2010,
p- 188, pl. 016). Not only the shape of the heads
of the pin-heads, but the embossed ornament
that follows the outer contour is present in the
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Ananauri open-work pendant. The sample found
in Ananauri Ne3 Kurgan compares to the group
of jewelry typical of the Early Kurgan culture ep-
och - the so-called double-volute pins’ group. It
should be noted that the Ananauri sample dif-
fers from the pins known from Bedeni, Treialeti
and Tsnori kurgans by a tube on which it sat. This
tube should have been located on the trunk of a
pin, as we see in the case of the spherical headed
pins found in Tsnori N°2 and Bedeni N?11 kurgans
(Lordkipanidze 2015, pp. 56-60).

6. The discovered pair of goldsmithing pieces
can be defined as umbones according to their
shape. Their surface is completely covered by a
luxurious decoration made of small sized relief
circles between the lines made by hammering.
The composition is concentric and is unfolding
around the small sized relief circle (N°20-2012/1;
20-2012/2; Catalogue Ne1,2). The surface, dec-
orated by concentrically arranged spots, exactly
agrees with the circular shape of the umbone.
The same composition is a main defining ele-
ment of decoration on the Yetholm type bronze
shields in the later period of 2™-1* millennia
BC. It should also be noted that the concentric
circles and the tradition of concentric composi-
tion depicted on the entire surface continues in
the Trialeti goldsmitthing (Gogadze 1972, p. 72;
Japaridze 1988, Tab. XXV-XXVI).

These distinguishable goldsmithery pieces of
discovered in the Ananauri Kurgan N¢3 are made
of thick gold plate, which is folded. On the folds
there are thin holes. On one of these, there are
three holes, two of which are placed near of each
other, and one on the opposite side. On the oth-
er sample coupled holes are placed on opposite
sides. It is important that two gold objects of this
type are known from Ananauri N°2 kurgan and
they are identified as umbones. They are simple,
not ornamented and are distinguished by relief
stripes and a single boss. Each of them has two

small holes (Ghambashidze et al. 2010, p. 415,
Nv592). Presumably, these holes were meant for
sowing on the leather, which was covering the
shield. Small copper umbones with penetrating
holes presented by 6 samples are confirmed in
Dali Mountain Ne4 kurgan (Ghambashidze et al.
2010, p. 453, N® 733). It should be noted that the
copper ornamented umbone is one of the im-
portant artifact, characterizing the Early Kurgan
culture.

Golden cladding and rings decorating bows
from Bakurtsikhe N1, and Trialeti early kurgans
have samples decorated with spirals, relief dots,
and silver daggers from Bedeni N¢ 2 burial site
and Martkopi N2 kurgan. Umbones discovered
in the Ananauri kurgan shall be grouped togeth-
er as ritualistic objects designed from precious
metals. Together with the choice of material this
is confirmed by their decoration, which is char-
acterized by an expression of eternity, the idea of
perpetual motion and sun symbolism conveyed
by concentric composition. On the umbones,
there is a visible trace of repair work in several
places, which express their special significance.

On the one hand, the decoration of umbones
expressed in relief lined sheathing circles, which
is in stylistic unity with already mentioned lion
figurine and tubular bead known from Bakurt-
sikhe kurgan. On the other hand, having small
sized relief circles, they unite with the voluted
pins found in Bedeni Ne5 burial site and Trialeti
XXl kurgan. It is no coincidence that the chem-
ical composition of umbones and the miniature
lion figurine are approximately the same.

Umbones found in Ananauri N°3 Kurgan have
a particular importance, because all the main el-
ements of goldsmithing in early kurgan culture
are gathered stylistically, functionally, and in
terms of symbolism. That is why they will be dis-
cussed with jewelry.

Itis noteworthy that the gold subjects discov-
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ered in the kurgan have almost similar chemical
composition, which is an incontrovertible evi-
dence of their common origin. Together with the
goldsmithing samples there are different types
of jewelry such as beads and rings made of dif-
ferent materials in the Ananauri N23 Kurgan. Ac-
cording to the material, beads are divided into
two groups: quartz (chacledony and amber. The
quartz-chalcedony beads are presented by chal-
cedony-cornelian varieties, which are almost
black in color. There are small semi-transparent
areas with dark brown and dark yellow hues.
Some of them can be called black onyx (N210-
2016/11, 10-2016/1-4; 10-2016/11; 10-2016/7;
Catalogue Ne23-28). According to the shape,
these beads of different sizes are sphere-like or
barrel-like. Each is characterized by wide holes.
Some of them, especially large-size samples,
stand out by specially cut sides in the vicinity of
the holes. We encounter this characteristic ele-
ment only in the amber beads found in the same
kurgan. Edges cut on both sides in the vicinity of
hole can have a decorative function, namely, this
type of sloped bead placed between two spher-
ical, barrel-like or tube-like beads may have the
effect of a pendant in a necklace. This is very well
displayed on a necklace composed of amber
beads.

Amber beads, which were integral parts of
one necklace, can be divided into three groups,
according to their sloped cut edges: 1.The large
-sized spherical beads with specially cut sides
near the holes; 2. Small-sized spherical; 3.Tubu-
lar (N°10-2016/5, Catalogue N929). These are
distinguished by a high level of processing and
refining. Besides the fact that the beads of the
first type are found in this kurgan as samples of
chalcedony and amber, they can also be consid-
ered as local versions. The amber beads in this
historical point of view maybe the most impor-
tant jewelry in this kurgan. Amber has always

been especially prized not only for its beauty, but
also for its magical properties, which are clearly
reflected in its Greek name - Electron. In addition,
in the Bronze Age - namely, in the second half of
the 2 " Millennium BC - it became one of the im-
portant factors of trade and cultural contact in
northern and central Europe, especially in the
Mycenaean world. According to technical stud-
ies, the origin of the material of the amber jew-
els are beads and pendants found in the tomb
of Tutankhamun, Mycenaean pit-burials, as well
as in the Middle East and Italy, and is related to
northern Europe. Amber jewelry and processed
amber samples were found for the first time in
Northern Europe in the 4" millennium BC (Cau-
sey 2011, 13-28, 89-90). It should be noted that
in the 3““millennium BC, amber jewelry and arti-
facts in general do not appear in the Middle East,
with exception of a small pendant discovered in
Mesopotamia, Tel Ashmar (nowadays Irag). The
pendant dates back to 2400 BC and at first it was
considered to be made of amber, but the new
data makes this assumption doubtful (Moorey
1994, pp.79-80; Gestoso Singer 2008). Thus, the
necklace consisting of amber beads discovered
in Ananauri Ne3 Kurgan gains more importance
in terms of the “Road of Amber” research.

Among the base metal jewelry, a special
place belongs to the ring carved from chalced-
ony, which may be determined as a finger ring
(N210-2016/9, Catalogue Ne21). As it’s revealed
in the rich archaeological materials this form of
jewelry is very rare and is confirmed only in early
kurgans. Jewelry encountered there is not only
made of metal and in particular, of gold, but also
in some samples it is made of materials like ag-
ate and cornelian (Lordkipanidze 2015, pp. 54-
55). A ring cut from cornelian was discovered in
Ananauri N°2 kurgan, and the agate ring found in
Martkofi kurgan N5 was defined as a finger ring
as well (Dshaparidze 1995, p. 75).
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The piece of the rock glass crystal whose func-
tion is unclear will be discussed together with
jewelry, due to its material (N10-2016/10, Cat-
alogue N232). It should be noted that in simul-
taneous Tchinchriani Gora kurgans two similar
pieces are confirmed. Rock Glass crystal is con-
firmed in jewelry of Kura-Araxes culture. On the
necklace discovered in the N22 tomb of Kvatsk-
hela cemetery there are two beads made of this
material (Glonti 1982, pp.64-65). It is interesting
that the necklaces discovered in 4*- 3*'millennia
BC in Uruk - the motherland of King Gilgamesh,
- consist of rock crystal, including small circular
flat beads. They belonged to the local Royal elite
and they are recognized as masterpieces of an-
cient jewelry art (Price 2008, pp. 10-11, 24). Cut

from rock crystal and well refined small beads,
necklaces are an inseparable part of the Early
Kurgan culture jewelry. This is confirmed by the
ample amount of samples discovered in Kurgan
of Tchinchriani Gora and Ananauri N2 Kurgan.
Therefore, we have to assume, that rock crystal
fragments discovered in Ananauri Ne3 and Tch-
inchriani Gora kurgans had a significant function
as integral elements of funeralry ritual.

Thus, according to its forms, decoration, and
symbols, as well as the material, jewelry pre-
served in Ananauri N3 Kurgan, not only corre-
sponds exactly to jewelry of Early Kurgan culture,
but also to some extent it contains important
elements well known from jewelry Bedeni and
Martkopi group kurgans.
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3Baemadb (Pernicka 1986, pp.24-29; Constantines-
cu 2005, pp. 541-545; Wilson. 2002, pp. 387-393;
Raub 1995, pp. 243-59).
bagoaggememdo

6bgdamo  badygbag-
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306 9bGpbagemymab dbaogbn 33emgagdnb
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2004, pp 15-28; Constantinescu 2012, pp.19-
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&mobogob (ADC), Gm3gma(y Bohdmsmagbl
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a32r0969Ma 9@ 0 g0 droamBamgmdsdn gmen-
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368 995d83g30b JndogFn gmagboemmds Ab-
33bad. bygofsmeme gRonmongngg dabaems
ogm  303mygbgdama Jomn dBoEYINLLDL.
Fgbbsgma dobamadn IbmmmE gan sHGg-
@5J8n 393mnfBg3zs blagngbdab Bomocnn 373-
390mmdao - bognma N@ 20-2012/18, Gmdgem-
0@ bygefoneme bbgs bagmad Ramab 3s63-
J9m3b9ds @ Byeerggema 3obLbaggdae
16@> ymgamnym.
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36565 Ma No2 ddagn 1-995:3 86.392 12.233 1.305
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RESULTS OF THE TECHNICAL STUDY OF THE GOLDEN
ARTIFACTS FROM THE ANANAURI N23 KURGAN

Nino Kalandadze

Georgian National Museum, Thilisi, Georgia

Introduction

Two major methods are used in archaeomet-
allurgy in order to determine metal provenance:
lead isotopic analysis and chemical analysis of
major and trace elements (Pernicka 1986, pp.
24-29; Constantinescu 2005, pp. 541-545; Wil-
son 2002, pp. 387-393; Raub 1995, pp. 243-59).

Capabilities of the existing research equip-
ment in Georgia do not allow non-destructive
study: lead isotopic analysis and detection of
trace elements can be done only by taking sam-
ples. As far as we are aware only in few leading
institutions in the world there are such equip-

ment, that allows to carry out research without
destructing artifacts. Unfortunately, due to legis-
lative regulations of Georgia artifact transporta-
tion is complicated. Considering the mentioned
factors, we gave preference to the non-destruc-
tive method in order to carry out technical study
of golden artifacts from the Ananauri Kurgan N23.

In the museum practice non-destructive an-
alytical methods are preferred the destructive
ones. The chosen method allows determining
chemical composition of an item to an enough
resolution. Non-destructive X-ray fluorescence
spectrometer represents one of the major instru-
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ments for the research of museum artifacts in the
scientific world of the 21 century, which tends
towards more modest methods of the analysis
of the cultural objects (Karydas 2004, pp.15-28;
Constantinescu 2012, pp. 19-260).

Research methodology

ElvaX portable X-ray fluorescence (XRF) spec-
trometer

ElvaX portable X-ray fluorescence (XRF) spec-
trometer consists of an x-ray generator (i.e., the
tube), an x-ray detector, and a multi-channel
analyzer (MCA). The detector is a solid state Si-
-pin-diode with a resolution of 165 keV at 5.9 keV
with an area of 6 mm?. The MCA consists of a fast
shaping amplifier (FSA) and a 4K-channel spec-
trometric analog-to digital converter (SADC),
built as a successive approximations ADC with
conversion time of 2 ps. The X-ray tube is air-
cooled and low powered with a tungsten anode
and 140 um beryllium end-window. The analyses
were conducted at 45 keV. The tube current for
each sample was adjusted automatically by the
instrument software to provide a count rate of

6000-6200 counts per second for each sample
analyzed. All samples were analyzed for 100 se-
conds live time. Concentration values {(in weight
%) were determined using a quadratic regres-
sion model based on the analyses of ca. 35 matri-
x-matched reference standards.

Research results

We studied 8 golden artifacts from the
Ananauri Kurgan and one item from the Tch-
inchriani Gora Kurgan (Catalogue N?1-8). See the
study results in the table below (Tab. 1).

Chemical composition of the studied artifacts
is similar as it is evident from the table. It is pos-
sible that the same raw material was used for
their preparation. In the studied items only one
artifact -pendant N¢2--2012/18 is distinguished
by high content of copper. This item possibly be-
longs to the group of other items and used raw
material was different as well.

Chemical composition of the Ananauri N3
Kurgan golden items was compared with the
golden artifacts found in Ananauri N°2 and Tsnori
N1 and N°2 kurgans (Tab. 2).

Table 1.
Chemical composition
Discovery place Item type and number AU Ag Cu
Ananauri Ne3 Br‘:a:o'_)ze::’za/;to 78.587% 20.093% 1.320%
Ananauri Ne3 Bead N220-2012/3 73.694% 25.230% 1.076%
Ananauri Ne3 :2::;:3'1 of pin N 20- 82.159% 17.319% 0.522%
Ananauri N3 Bead c20-2012/14 75.424% 23.300% 1.277%
Ananauri N®3 Bead N920-2012/7 72.811% 26.270% 0.920%
Ananauri N3 Pendant N220-2012/18 65.611% 28.519% 5.871%
Ananauri Ne3 Umbone N2 20-2012/1 73.487% 25.142% 1.371%
Ananauri Ne3 Umbone N9 20-2012/2 73.654% 25.008% 1.338%
Tchinchriani Gora Bead N 1-2102/21 74.974% 23.220% 0.776%
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Table 2.
Discovery place (ltem type and number Chemical composition
Au Ag Cu
Tsnori Ne2 Lion 140: 975 73.110% 25.268% 1.622%
Tsnori N22 Fibula 140: 975 75.962% 22.498% 1.540%
Tsnori Ne1 Tube with wire 140:975 71.373% 27.332% 1.295%
Ananauri Ne2 Pectoral 1-995:1 87.210% 11.518% 1.142%
Ananauri Ne2 Bead 1-995:3 86.392% 12.233% 1.305%

Conclusions

Chemical composition of golden artifacts dis-
covered in the Ananauri Ne3 Kurgan is close to
golden items from the Tsnori N° 1 and N22 Kur-
gans. Similarity is observable in technical char-
acteristics as well, in particular in relief lines and
stylistic ways of depiction of lumps. We think that
we are dealing with the usage of nugget accord-
ing to the chemical composition of the Ananauri
Ne3 Kurgan golden items.

Possibly, local material was used for making
golden items discovered in the Ananauri and
Tsnori Kurgans. It is difficult to state determinedly

whether this items belonged to the same tribe or
they were made from the same nugget. Yet, it is
known that the distribution of metal in relation to
the metallurgical centres is determined by cultural
and ethnic proximity of different tribes to the metal
making population the one who actually was con-
trolling the ore mines (Chernykh 1966, p.90).

We suppose that the society who made these
artifacts was itself an ore miner society and was
aware about major methods of gold alloy treat-
ment. Roots of the preparation technique of the
Ananauri Ne3 Kurgan golden items must be as-
sumed in the earlier periods.
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&9d0. 038s3bg 808mezeb@menn agm dmag®
>Bgmmn 06396@Fn 5@d3nsbal dgemgdmeb
gfoo@:  Jg@edngalb gMogdgb®gdn, bobash
©s8bomyd o
amgabn gMogdgb@®ode, Jomomgdal dofgdn

Bogogdals  3@ogomMngb-

> babgema@gda, Jbmgammab gFoadngb@gdn,
mJGmb s bafnmbab 3doggde (Makharadze,
Murvanidze 2014, p. 53). ym& o630 serdmBRbmo
12 gfogamo Jomgamab gMo3dnbda (Jo&o-
eman N2135-146).

3sbsemnb ababnsmyds

3atiggemn, R8sy Rygbn yoMommgds Anng-
305, ymE@6In smdmBgbamn  Jumgamab
BoBafBob jofgn oYM nym. Gorgmn,
PbBor @omarbegb 8Gagzombavygbmgabo
206 93m Jatmdgdob aogemgbab 89756nba o6-
393218 73%g, orgdo, bomsr Aabl, HmA gbs
3Fm(ygbo 6o gmgdor dndg sm8mABrS mAas6-
«geon Batdm3mdab mdzgmabe Bogorgdnborgab.
35m3aemns, Gm8 dmogafo 8obgbe mMgsb-
amo BsImImdalb GGG JGIBL ©(3T-
mm3oborgolb Jgbodemmo agmb agomgasbmda,
g0bgs, 81035 39Mg8mInGimdgdn (GmBgeang,
Jgbadmms  a0630maG@gb  macmmbol  mdo-
2d&g30b bosbenmggl), 56 2Bm@Goo dagofin
©3mbogn (8o3. Fomda), Gm3gmday ob
3309 96 baghome o6 3ndrobofMgmdlb a-
996330 3FHm(3gbo. amnomgamo gb @oJBm-
6o 3963397 353e9bob obmgbl mEasbmmo
Bogongdob po3pmm3nb baabbby. nmgse-
o 33679m3nGEmdgdab gdmbggzedn, Bgogna-
6m3s- pH ©33myngdmmas d3mgmb bobgmds-
B9- byemnbs o bbgs 3gergmmbab dmggmgdo
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000gbae 0656R06)396 oggemdob &ady
39698m3n, bemmem (3bmzgEnGn, (3ommgoba
3mgmgdn, dogomnmor 3s@ymn, Mygmgbom
nBobgds Lyb@ dgogs 3Fgdman.

Ragblb 3gdmbygagdn, mEasbame absmob
JoMan i3ummdolb a3M3bgom Jgbodmmo
ogoo abogAdomogn Jod8gal ymbLb@Hag-
309 33bgnbammman. 3656agHab Ne3 ymBmobal
399960l ggemgde mMAsgas. aofgms Gnga
Mg gommn BmEgdnom, b Bos Mogo goom-
momn mabgaobs dgmgdne oym  Baggde.
Jomemab 3mfigdn Jaobggdda xoGigzsmmn
Bgboor agm aow@eddnmn. asddjo gnitigdaoc
3magdgre oym, Bor ForogsMgdgme go-
mmdnon (Makharadze, Murvanidze 2014, pp.
50-51). Bzg6a sBFom, LBmMAgL ©obsMdarmo-
gn 309960l 337673rmdab @ggdbn3od (mEds-
30 Joeengdo, mdmobmmoyno) 39@bsymgdom
DbAmbagmym  as6dm3ntimdgdab  bLoda-
Hemdo.

gmHmab3n sedmBgboammns Gmam(3 3(3g60-
Ggamn, obgzg EbmgomaGn 6sGImImdab
Jbmgomgdol dmggmb 60d9dgda. 3(3960694)-
0 5563m3mdob 6ndmdgde ®sdbomgdymns
Lymabgab, bmene (3bmggrrgGo BoH3m3mdnb
Bodgdgdn o@ymnbogob (33539 JMpdymmdn
Kvavadze 2016). 56sbayfnb ymBimobdn bg-
mabs > o8ymabaob @o8bamydnma Jum-
90egdab  36bgdmds boomo dogoaomgdb,
Amd 03 6560Manb Jg8736gmn bommbe Jab-
3> Gmamg 30Bs:m3mddgmgdsb, sbgazg
8gbogmBmgmdalb. wdggemgbo  Jbmzaemgdn,
Fmdemgdn  (36mdaemns  oBdgmenmanyfin
3ombMgdnmab, odbamgdymne  Fgemyn
339boGgamo  dmgimgdnbasb (Barber 1991;
Gleba 2012; Good 2001; Jorgensen 1990; Hur-
combe 2010). 3396590 E3658m3mdnb Jbm-
30e20bgob 3o 339 nbygds Bogbmga 6562G80b
377865, GmIgma(3 ddoFme M39390GEgds
Lmgyeoab Igp@bymdol gobzamamgdab, j3g@-
dmE, gdzgmgbe Lodmasmemgds dobrggme

Jom@ogotigdyme  33gbsMygdab  (InMggen
Gnadn, bgmob @d jo6ogab) Bmyzsbalb (Kva-
vadze 2009). dg. 6. lll s0noLBmygmenb 3o Ig-
MamEorsb Jbmgammgdeb ©sdbomgds w33g
bogdomm asbznmofgdgme nym. JaMggemn
Jbmgaeno, Gmdgmag Lymabash ngm a8bs-
93 s@m3mBgbamns “asmogfomn gmGab”
Bgmemaorg® ¢9bsdo o d3.6. VI d00bEBeguy-
oo oofnmegds (Jalabadze et al 2010; Kva-
vadze et al 2014). sbgzg, (36mBoemn gog@ns,
%m8 8gbagmbengmdnl 2063000619858 @abe-
3390 3nbzs @bmzymyHo BomB3m3mdab Jbm-
3omob ©33Boydab ab@GmAnsb.

bomgdoggdab  g08mygbgdeb  mobabyobe
3bmagmGo BoGImamdnb dmggmgdab ao-
3mygbgdob gdmbggge, Gomash (sbmggmey-
6o BoGImImdab Jumgomn g@om dmgnmoe
0mgdgds, gepey Lymob Jbmgoema. 8y(36agH-
980l 3bGom, Rnbgndn dg.B. lll saabbengme-
3o Jofasm agm 3363000633 mmn badmgdHim
b>339. org3(33, Bx(36rgBd3> eeyBreg 334 3g-
drgb Bab@oe mogmanbom, oy Hmenb @sn-
Bym Jumgommgdnb mgdgs (Cybulska, Malk 2007,
p.186).

0656590l ymB 63 smdmPgbaema Jum-
gorab N210-2016/30 (3o@oemman N9136) Go-
8mpg6ndg Lobxo JgzabBogmyor bysbaMgdnb
aad®%m 3ngmmbym3nb Ladgempdao (nb.
&od. I: 1-4). 33magob Bpeoaer @IRANERY,
Am8 Jbmgoma obamadymas dybgdcnge
do@ymab doggabasb Bogbmgn dormabash, ba-
@33 onomgmmn BoMmab (doggab) babgy
396ygmadl 0.5-1 39-@). dmggmgdob (RoYM-
g0 B3nmn dogn) Momegbmds Jgbbogme-
ma Jbmgomab BsGondn 8ghygmdb 40 - ob 65
- 9my.

R3g6L 8ng BgLBsgemnen Jbmgnmgddn (3o-
&omman  N9136,138,140,141)  @ogndLofes
9:6. S GBorgnb Gy gbogo (God.ILIILIV).

265BagMnl ymBme63n osmdmBgbnmds Jum-
gomob 6033333 dmagzs gbodmpdenmds,
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39330°bFg306>  dggmgbn @aBaab  bo-
gg0d6Hm LdJ3nsbm3ab a063nmogdab emby.
Gegmey Roblb, d3.6. Il smobbemgmmo s6nb
3gFomme, Gmrgbag >@nbndbyds moma abm-
3530980 bogggngtm bogddnsbmdsda. dg.b. IV-
M sanabbengmgdde dggm o@mdmbagmgobs
3 8nb 3mBnxkbogg Gofndmngddy, InMgy-
mymgome ogdato Bygmdamgdab gdsmmgb
bogggbyRdy, bsyggdbocdmgdomn  gymbm-
3ngnb 36nd36gmm3o68 30b3nmaMgdsd @
Ggagmetamn Bodogn IGmmyjaool ohbg-
3mdod sbodadn Anbzo IGmInb IgmMy o
Labmaommgdfng @ogmgab:  byemmbbmdal
3%3mymegalb 306503mJ8gmgdnbash mo Baf-
8mgdab JoM3gma(zoal (Kavtaradze 1979,p.83).
bogoRammmee, 39633Fngds InMmdgdds @
3gbagmbengmdnb 33630069353 bgma 3g7-
Eym Bgxmagmdnb gogM3gmgdab, Mo meg-
nb 3bGag ndmgmes dgmAgaemn, sMobsjmad
IEmBo@agoe  bd480obmdab  Agamnbgdabs
Lo3momgdsl, JgRdme, 3ndogmgdmes dgy-
mn, bbgamabbgs IGmeydaenb Igbsddbymoe.
LaBoBmm dompdnb 33630006730l odore
Loggbm@dy 3gbagmbmgmds dnbsmdm8gmg-
33bonob BgEafgdom PRG™ nmeoe ndmgmes
65858 IGemmud@b (Piotrovski 1973,p.2).

265620l ym@B@ab3n or8mBgBomn Jommal
Logdsmem LonbBgMgbm 60893930 a35gndMg-
30bgdb, GmI 0dEAmnbrgeme babmasrpmgds
Lagdomee Jogom n(3bmdrs (3bgHab JsGymnb
BoA8mgdnb M3nMo@gbmdob, Gmagmbacy oJab
doggom @aggbobs s dmogengab ovgabydgdn.
bageMogrmm, gdggengbo BgndPade goMaor
0(36mdmbg6 ®> YInMoggbmdab sbngdgdrbgb
Bo@ymob 0gnbgdgdb: @adorm Mdmasd@oHim-
350, G9bab FoMdsm Jmabogdnb wbaAL @
omorm (3379988 96mdab.

26060@ab gmBob3n sm3mBgbocnn Jue-
30e2930b 3gLBs3emabab Baomom 3s3mnygges,
Amd dg. 6. Il sosbBrmygnman bfmmymanmom
@romdebgb RrMgemzobn Jbmgacab Jumgal

&0g6ngob, Ladmgdcm Lagddgh, mMBaAgEnMg-
daen, 633390mzobn  Jumgaemab @adaaBy
Jbmgob Gargen LagAgh (§od. V). Jbmgneagdab
10-Bg 3g@n 6adndab j3emgzed sR3g6s, AmA
dagggompdgmed  Gobnbodmba  8mdbmgncenn
oy bgmob @d Joenab Bagge doggaen (3337
JFodgedn Kvavadze 2016).

Aogmns 33965, o 306 SbEMmgdes
bagggagm 8Mg63gmmdsboeb  mogo3dnéig-
3 body3omgdl - Jomade oy 8585353380,
853608 ymGE@ebdn ogedLoMgdame Jbem-
30mydob 39J36abargal Logam badydamgdn
(328 yemab 339353999, dognb @sFmgs, Juem-
35, 09339, > 2.3.) 3Gmnb EngyMgbzay-
30b boggdggmb J36awms, o3 osgab dbing,
©335330M93gme MbEo ymgamoym ggmbm-
30y gmd@nEmdabok. Lbgs bngyggdoo
6md gogdyem, Jomgamab BoMdmgdalb IGm-
39b3n JgbobAnmgdgme mIgMs(3ngdalb go-
63Bogmgdnom, gbs o ab 3Gmds (bgebogdg)
L3gnamabydme Pbes 3o8bmsBnym. sbgon
3960B0mgds gmeme aobRrnms dygmgbo
baggngBm bagdab gggd@nHimdsb, Moy oo-
gnboagsm 69880 IGmEydnab 357360l m>
3og6mdab 30630m06M93a0b 8msgsin bymdg-
36ymdn Infmds Nbms 3odbroMaym. 38abs-
Gob N2 3 gmGmobdn sem8mRgbarne Jbmgamgde
Lagotomeme ©3borgdgmes LsBaggdam
ogodgen Jugemnsb m@abaaby (@3, VI). Lisbo-
@odnsbn adaob 3 gfma gMogdgh@e
> 0R(3 JgModngab LaBoggdn of ol >m-
8mBgboma mobaghdaemag JodgMadn. gb go-
Loy3nog o6 Mbes aymb, Momash JLmga-
o 3@nb FnBsdMgbagmmdol IGmENIBo o
8abn 33436 bmA3nymEdmEs YIPorme
badmbobrmgddn. 8339 3oGRdn Gajemdgh,
6m3 56bgdmdb yogdnin dogal ®0sdg@Hbs
@> bogjbmga @sbaol LoBagygdab Bmbab Im-
Fob, Jofdme, erme EEsdg@ENb dogn bog-
0mgdlb 3dedy Lobaqgb. sby sgomamore, <0.3
89 doggn Jugemob @agndgnbomgob bagnGmagdb
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10 a6. bobogb, 0.3-0.4 33 dogn bognFimgdlb
15-20 3658056 Laboggb, 0,4-0,6 33 dogabon-
3oL baydsGnbao 26-28 2% LBagyn, bmenm 0,8
-1,0383 doggnbamgnb bogaMms 40 36 boddadnb
LaBogyn (Martensson et al. 2009; Stapletonet et
al. 2014, p. 222).

o6oBagFnb N3 ymEob3o  omBmBgbnmn
Jbmgome N10-2016/30-0b b3 Bo@YBmoE
Logbmgn abanbognb, LogsFonmmm, Lagofm
06> ymegnemngm 40 4530560 babaggdn.

aby36s
26365gfFinl N3 ymEob8a  smdmBgbammns

Groamfy 33gbsMyaee, sbygy Ebmagergfin
E568mdmdab Jbmgorngdab dmgymb 6n893gdn.

8(3965Fgamn 6o63m3mdalb 608m3gde ms3bo-

©9dgmod byeanbasb, bemm (3bmzgrrnHo Bom-
3m3mdnb bndun3gdn - Jo@ymnbysb. Jbmgarngdnb

&0 g30b 3mByAnmmds

3Bomgdabob 393mygbgdamns 9.6. S Gogab
©036035. 963657Fnb N3 ymE@o6dn omdmBy-
Boo Jbmgamgdo, bagsFonmeme, o8barydy-
s baBogygdoo magodygm Jugmnsb mobasdy,
Amdgemdy(3 badmomme 40 30858109 boddndab
boBaggdn g30m@o.

26565m@0 N3 ym@moabob gbmgoengdolb Ab-
@39 @ GgdbogmFn BgbFmegdal domo-
o ©Emby Meomm BsM8momagblb swHgmmn
ymaemabgdnl  Jam@nmob glo-gfo 38xm-
3959 63Boenb. 53 babob Jumgammgdab Jbmgab
&agbogs, dbog3Emmo Loby s doon @ohom
293mynbgdob g30d@n o 3Mdormgnb Mn@moedn,
33°980JMg8nbgdlb, Hm3 gb Jbmgomgdo 3Gogd-
&g dmobmzbormgdgdmsb ghmom 538ogm-
Bnmgded LuymngH dmobmgbamgdgdl o mo-
3°33nBydgeme Pbms gmgnmeym @agMdoregab
Foggomob 206 33 ne §Hoen(3ngdosb.

&93. I-1. 3656596nb ymGmobdn smdmBgbaemo Jbmgamal N810-2016/30 bjsboMgdab gemgd@®m

3nyBmaFagns (X50).

&od. 1-2. 3656549Fnb ymEBE@ab3o smdmBgbomo Jbmgamab N910-2016/30 b 3o6aMgdab gemgd®Hm

3n3BmaFogns (X60).

&93. 1-3. 36565l ymM@a6dn smBmAgbarn Jbmzgamob N210-2016/30 Ljsbatgdolb grgdG®™

3o 3Bma@ogos (X1,0).

&3, 1-4. 5656590l ymBm63n s8mAgbagmo Jumgaemals N210-2016/30 b 3o6afgdolb gmyd@Gm

3nymaFagno (X500).

&93. Il. 565650l ymBmabdn smBmBgbaemo Jumgaemnb N#10-2016/30 -ab Gogeb &gdbngo (Jo&-

smmmgo Ne136).

@03.111. 3656290l ymEBmobIn smBmBgbormn Jumgaenab N910-2016/29 -abs Gongeb @ggdbagos (358~

seoman N2138).

@3.IV. 565637l ymEAE @63 smBmBgBao Jbmgnma N210-2016/32 s N#10-2016/33-0b Gorgol

&aJ6n 30 (go@oemman N9141,140).

&od.V. 3636390l ymBms63n smdmBgbnmo Jumgomn N010-2016/24 (3o8ommmagn N9137).
&93. VL. beBoggggdno agadnemn Jugmnsbo @odaab LogeMonmm Mg mbLgRadans.
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Introduction

In this article we will present the results of
primary studies of the textiles discovered in
the Ananauri Kurgan Ne3. Archeological textiles
can be freely considered as one of the domi-
nant activities in the ancient society. By studies
of the textiles we can build our perception, not
only about the rooted tendencies in this specific
time period, but also about the development of
branches of domestic industry, such as the tex-
tile industry. Textiles, as any other example of an-
cient arts, was an expression of the ideas of times
when it was created.

The Ananauri Kurgan N3 was robbed. The rob-
bers had penetrated into the chamber through
the trench from east side after the collapse of the
roof. In the robber’s hole, in 0.5-0.7 m. above the
floor level a human skull and fragments of ceram-
ics were found .On the floor there was a muddled
inventory of human bones, fragments of ceram-
ics, multiple fragments of subjects made of wood,
bases and handles of baskets, fragments of textiles,
gold and serdolic beads (Makharadze, Murvanidze
2014, p.53). There were 12 textile fragments found
in the Kurgan (catalogue N2135-146).

Description of the material

The first thing which attracted our attention
to the textiles found in the kurgan was the good
state of preservation. It is very hard to define
the influences of centuries-old of environmental
conditions and mechanisms on these artifacts,

but it is clear that this process was less harmful
for ancient artifacts of organic origin.

It is known that the main reasons for good
preservation of organic artifacts may be drought,
freezing and acidic environmental conditions
{which may be developed in the vicinity of metal
objects), or rich with nitrogen deposits (for exam-
ple, swamps), where there are no or very weak oxi-
dation processes taking place. Each of these factors
play a certain role in the degree of preservation of
organic artifacts. In ideal environmental conditions,
acidity- pH -depends on the type of fiber. Fibers of
flax and other cellulose preserve better in an atkali
environment, and animal protein fibers like wool
are best preserved in an acidic environment.

In our case we can consider the structure of the
burial chamber as good preservation of the organ-
ic material. The walls of Ananauri Kurgan N93 were
double. The outer row is made of round logs, and
inner row of rectangular logs. In the corners, logs
are connected with the wooden hut construction
method. The floor was covered by planks with mats
on them (Makharadze, Murvanidze 2014, pp. 50-
51). In our opinion, techniques used in building the
burial chamber (double walls and heat insulation)
more or less ensured stability of the environmental
conditions.

In the kurgan there were samples of plant
and animal origin textile fibers found. Samples
of plant origin are made of flax, and animal
samples are made of wool (in the same Volume
Kvavadze 2016). The presence of flax and wool
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textiles in the Ananauri Kurgan clearly indicates
that people who created them were engaged in
agriculture as well as cattle breeding. Ancient
textiles which are known from archeological ex-
cavations were prepared from wild plant fibers
(Barber 1991; Gleba 2012; Good 2001; Jorgensen
1990; Hurcombe 2010). Production of knitted
produce starts from plant origin textiles, which
is connected to agriculture. in particular ancient
society was engaged in cultivation of plants (first
of all flax and hemp) (Kvavadze 2009). From the
middle of the 3® millennium BC textile prepa-
ration had already reached a sufficiently devel-
oped level. The first textiles which were prepared
from flax was discovered in the neolithic layer of
Gadachrili Gora (word for word translation: cut
mountain). It dates back to the 6" millennium BC
(Jalabadze et al. 2010; Kvavadze et al. 2014). Also,
it is a known fact that the development of cattle
breeding gave start to the production of textiles
with animal origin. Dyeing is related to the usage
of animal origin textiles, because with animal or-
igin textiles can be colored much easier than flax
textiles. It is difficult to define where the dyeing
business was founded, but this technique was
well developed in the 3™ millennium BC in China
{Cybulska, Maik 2007,p. 186).

We studied samples of the textile
N°10-2016/30 (Catalogue N2136) discovered in
the Ananauri Kurgan by means of electro-micro-
scopic scanning (table I: 1-4). As a result of the
study it was established that the textiles were
knitted with natural wool threads, where the
width of each yarn varies 0.5-1.00 mm. The num-
ber of fibers (a thin thread which is not spun) in
the studied textile varies from 40 to 65.

In the textiles studied by us we detected the
so-called S type yarn spinning technique (ta-
bles: IL,IIl,IV)Samples of textiles discovered in the
Ananauri Kurgan gave us a possibility of compre-
hending the level of development of the ancient

trade of the textile industry. As it seems, the 3%
millennium BC is a period when great innova-
tions in textile industry take place. In the 4" and
3" millennia BC in the ancient Near East and the
areas in its vicinity where the primitive commu-
nal system reached the highest level, the signifi-
cant development of the food industry and reg-
ular surplus production laid foundation to the
second great social segregation, the separation
of workmanship from agriculture and industry
parceling (division) (Kavtaradze 1979, p. 83). Pre-
sumably natural conditions and development of
cattle breeding promoted herding, which had a
secondary but not less labor-consuming activity,
in particular, processing of wool for the creation
of different products. Cattle breeding on the low
level of production forces made surplus products
much easier compared to agriculture (Piotrovski
1973,p.2).

Quite interestingly, wool samples discovered
in the Ananauri Kurgan make us to think that the
society of those times was well aware of advan-
tages of sheep wool production, due to its quali-
ties such as spinning threads and felting. Presum-
ably ancient weavers were well acquainted with
the qualities of wool and were giving preference
to it due to the low heat conductivity, moisture
absorption quality and high wear resistance.

During the study of textiles discovered in the
Ananauri Kurgan, it became evident that in the
3“millennium BC people had a good command
of techniques of textile weaving, dyeing, and
creating patterned textiles on a weaving loom
(tab.V). Study of more than 10 samples of textiles
showed that the clothes of the deceased were
woven from mixtures of flax and wool threads.
(In the same Volume Kvavadze 2016).

It is hard to say whether women or men
completed the work related to the textile in-
dustry. The work necessary for creating of tex-
tiles found in the kurgan (processing of wool,
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spinning yarns of threads, knitting, dyeing
etc.) clearly was a basis for work division. This
would have been related to economic efficacy.
In other words, for distribution of operations
performed during the textile production pro-
cess, different types of labor would have been
specialized. This kind of distribution clearly
would increase the efficacy of textile industry,
and could have been a condition for surplus
production and trade development. Textiles
discovered in Ananuri Kurgan Ne3 probably
were woven on a warp-weighted loom (tab.
Vl). No fragments of warp weighted looms
or ceramic looms are found in burial cham-
ber. This is not surprising because textiles are
a result of domestic industry and they were
created in the household. The interesting fact
is that researchers think that there is a con-
nection between the thread diameter and
weaving loom weights. In particular, big di-
ameter thread requires heavy loom weight.
For example <0.3 mm thread requires 10 g of
tension, 0.4-0.6 mm thread requires of 25-30
g., for 0.8-1,0 mm thread requires 40 g of warp

DESCRIPTIONS OF TABLES

tension (Partensson et al. 2009; Stapleton et
al. 2014, p.222). For the textiles N910-2016/30
discovered in the Ananauri Kurgan N¢ 3 pre-
sumably 40 g loom weight would have been
required.

Conclusion

In the Ananauri Kurgan N°3 samples of plant
as well as animal origin are found. Samples of
plant origin are prepared from flax, and animal
origin samples are created from wool. In prepa-
ration of textiles S type yarn spinning technique
is used. Textiles found in the Ananauri Kurgan
Ne3 presumably were woven on warp-weighted
loom which had an average 40 g loom weight.
The high technical and artistic levels of textiles
of Ananauri Kurgan N¢3 is definitely an import-
ant constituent part of Early Kurgan culture. The
weaving techniques of the textiles of that period,
their artistic image and their wide application in
burial rituals, make us think that these textiles,
together with practical needs, served spiritual
needs well and were connected to certain tradi-
tions of burial ritual.

Tab. I-1. Electric micrograph of scan of textile N910-2016/30 (x50).

Tab. I-2. Electric micrograph of scan of textile N910-2016/30 (x60).

Tab. I-3. Electric micrograph of scan of textile N210-2016/30 (x1,0 K).

Tab. I-4. Electric micrograph of scan of textile N210-2016/30 (x500).

Tab. Il. Yarn technique of textile N@10-2016/30 (catalogue N2136).

Tab. IIl. Yarn technique of textile N210-2016/28 (catalogueN?138).

Tab. IV.Yarn technique of textile N910-2016/24 and N210-2016/32 (catalogue N2141,140).

Tab. V. Textile N210-2016/24 (catalogue N2137).
Tab. VI. Reconstruction of Warp-weighted loom.
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06060J6ANL IMAERQIENRHE IMIM3IIBIR(N
M&306TT0 6330MA3NL 3HYTNEMEMINI A0
33330

gepobm y3ogedg

LogdoBoggmmb gHmgbymo 89bgnBab Jsmmgmdnmemgnnb 0bbGogn@o

Igbsgsmn
2013-2015 Bemgddn  gHmabamn
3oL oemgmdommmannl nBLGognEob 3oen-

8:9%g-

0bmmmann® modmBo@m@nadn Ig8manes @
©3893s3@s 26060mMob ymGBmabob gombeig-
30b EAmbL 8mImggdamn 30-By 8580 6adydn.
dom ImMab Lbgomabbgs babab Jumgaemn, bob
376%o6n,
dm3mggdymo  mBaobagmo bs3mgde, Fye-

3n(330mgdyegdnb  RembRbydagab

Jemob, gomomgdol ms Bobogdolb Bngoog-
Lo, g9@&mgdalb dmAEdmdDdy o Formmdgddy
B0gBamn mGgobamo 653ogdo.

bodofoggmmda  ymemsbgdolb  Babomab
3omobmmmaon® 33mgzeb o6 (3 o by magoe
ob@mMas 5Jgb. 2004 Bl 3oMggmag Imenm-
6gda @ondgdrms BYgdmomeb gmEmobgdnb
J3mg3ob grgando (Kvavadze et al. 2004).
3006335, Gm3 o@MdGHnbxomb 3gtom@adn
(d3. 6. XXVII-XXIV L) mmgzebogm mgoob-
956mb Bomsdmgdda bmgelb mmbogsb 1400-
1500 85 ab bodsmemgby (3o(3b30b, Bodmab
©> dgemdgob Byg nym, Goz 08 FHmb mdemo
©> bm@om gmodo@ob s6bgdmdac sablbg-
3o, dgmgdgnb oygeggdnme Hm@gdnm gomsb-
QBgmo boo  ymggamaygm Nel ymGemabab
B 6sBama, Fowash of 6s3mgbas MadMagn
daenggob ygogoemob 88360l doMygoma (Kva-
vadze et al. 2004).

Joomal BomomBmodo s@MmgdMnbgomb

@Mmabmgmmn (303630, Bodmab Gynb ms bbge

Lomdmdmygatmen Lobgmdgdal s@bLydmdob
@J80 RoEALBPA®S JMENdbnl gmG@Ibal
3oepabmmmgana  ggmggobab  (Kvavadze
2006; Kvavadze et al. 2007a; Kvavadze 2008).
ombadbyma ymEmeba 3mydacgmal bmgge
ba3oMgbmab (Bo3nAasbal LadbHgmom) be-
3oL ©mbomsb 2289 33@Mal  Lodsmayby,
aotommgds d3.6. XXVII-XXV Lb, o gbms af
303MEgmodgmes bgdomdgfo @0 @dg-
60 dmgmmgdo. bagsGoneme, Lsds@bdn moa-
JAdommo Jomdo@mbo @omn smdsommdom
9939mabn 8339&IR) IbR>  ymgaeaym.
Bogggomgdamb Ros@ebgl Lbgsmobgs Lobol
Lamggogbm mogmod bagbg Lade FaMggme
(Kvavadze et al. 2007a).

398amd Bmgddn Jgbbogmome s godm-
J399bgdam ogbs @oogbolb ymEB@mobals me-
aobgmo  bodmgdalb  Jsmabmmmaoeyta  33-
mgaob Jgmaagde (Kvavadze, Kakhiani 2010;
Kvavadze et al. 2007b; Kakhiani et al. 2016).
3006335, Hm8 39bo8g omobBrmggmal 3nggem
Bobgzamda (dg. BEXXVIXXV Lb) gofomgym-
ammgabo Byg, by dgbs EMInbaMgdme,
nbdAEIdmEs FoMagholb 30Mdg8m oEHLgdam
8ol jomogdby. dmgdab bodameg of -
30b emBogsb 2500-2600 Jg@Fb ombBaggl. go-
gobgmab o dgbbgmnb Jomamdmeda JoMgom
ogm  aobgacagdyene  dnbocmdmg8gmgdacy
(Kvavadze, Kachiani 2010; Messager et al. 2013,
2015). omanbms s3Mdoengolb Bgbgda. bo-
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Andmomm gchdgdn yzogaemgdoo aym 333 34-
o, 96987 3o 3bmggmab Bysgo gg3nbs. 0o§-
230 @0 3gemydo 3o bymob s Jomob bagmnhg-
300 b ymgamoym dmBorgemo (Kvavadze et
al. 2007b; Kvavadze, Kakhiani 2010; Kakhiani et
al. 2016).

Pohogbob ymEBmbob Fgdmgy a2dmgygyb-
©> 33:9960b 3mo@mby sGbgdmme dgmgbnb
J9Gaeab 3g9Gemmob  ymBmebgdal Jom-
nbmmmann@n jamggob 3gmpagdo (Kvavadze
et al, 2013; 2015a). 3gLBsgemomn badamby-
30 (ymemobo N22, 5, 10) Gamomystdmbamemn
3gomean mofommyds Gmameg dg.B. XXV-
XX L. Fgbbagenem ndbs godGsgn Jbmgomnb,
Bofonl, gommdol, Jamomab, Jmemmgnb,
B6mob o bbgs Lobob mGa36mmo 6sdon.
omAgboe LonbBgFgbm om8mBbrs 8700
gmHmobosb dm3mggdagme bob  jmeamegno,
Amdmol mobogg asbymanmgdsdn modmagn
o bbgosbbgs babab ba83n@Mbamm 8(3965mg
agm 8masgbydgme, GmBgmagg Rggbo sDGom
bomgobm sggmnogdb BoG8mamagbos (Kvavadze
et al, 2013; 2015a). 58 ymermaiab 33930
Laobaogas assaargemo bymob Jbmgoman
04m @IMAnFigdamo. 3@ FHab (330emab 653-
ogda >3mPBbrs safmgogg Lodngy bodombalb
JLmgnmmab Bo3mgd by, Amamei(3 Jommdy, b3y
Lyendg (Kvavadze et al. 2015a).

d902960b Imo@mby 4500-4200 Bemob Bab,
3560 9B fgmdobs JoMasm agm aobga-
ofgdgme 3gbm@dmgmds, Jgdomgmds @
393965bgmdo. Lobggdda 6s3mgbns bmGHdemalb
©o bbgs boogbe dsm(33emmgbgdab Gmameicy
383960, 0bg3ag Bomo JoMgom a(gmmo 3o6i(33-
mgdn. gfo-gfor Jomomsdn smImAgbarns
3agm3g mgmaob bagmaab o dabo ogbemab
6o8mgda. comddab yzgms Lobxdn Ba3mgbos
35bob 958630 8@3960 @> gobnb myMBa3al
3o 36mbym3gmo 6:3mgdn (Kvavadze et al.
2013; 2015a).

39960k 3mma@mb 37693603 mobrdog@dn

LomdmBmygzeFmmo goGmmamommgaba gyg
©m306nMgdms, bomsy oo Gmme Badmb,
(393630, dgegdaob, Hzbormob o Ggbob gbogyg-
3mEs. yrrndodn emyyebrgmosb gmofigdoc
a930engdoo RGHm mdarn @S Bm@om brs
gmgomoym. bbgs dgdmbgggeds, 2000-2200
39@Mob bodacoreg by 3 doendas 3o bFHmg-
dmEs 3 3963 pm30 @ 3oba goabaBgdroo.

AmamBg gbgmogon, s@Mydfinbgomlb o-
Jomemmanago dgamgdo 3ommnbmemannFom
dgbBogmommas 8bmmme Jjgms Joformab ms
Rogobgoal BoFn@mengdby. Moy Jggbgde
Jobgal, o 9ebadbaymn IgFHommnb dgamgd-
By Jomabmmmaog@n Jgmgze °Jodmy o6
Ro@ofgdmmo. 365650Mob  ym@Bmsbab m@-
39Bgmo Badmgdabl y3emgge badmammgdsb azo-
demgab ogomanbmm, ovg Mo jemadsgan s
Lbgs a0633m 306mdgdo ngm semobBob ggedy
4300-4200 Bemob 606, Gmgma agm og o080-
360l LadgPMBgm Imm3zaBymds s Mao 3obLb-
3°393m@o ob JoBormol Bomamdmnbsgsb.
LanB@GgBgbm 0gbgds saMgmgy, @s3Mhdsengal
(39%98mbnalb Bgbgdab Jgmogds 88 me GAg-
30mbl dmEab.

dobaems ©s Igmpn

Jomebmmmagogfe dgomeon Lye Jgb-
Bogmamos 34 60dy3a, dsbomo o8wdogoe
®egb Somgdgmo bEobreBdgmn Sgrmme (
Moore et al. 1991).

3nfiggeme 9§o3a. mommger 603g3ab 100-
150 aMad0 mo3bmgds Gongn®alb 1000 aRsd-
056 gogdodo, s 3-5 Bgonb 856domby el
863539 gormodab (56 Bo@Gom8ab) 10% -0sb
bLb6sdn. Fg8mga Bomgdamo dobo GoMmagds
B30 LoggHdn, GmBmob BobzMHgGgda 0,1
30m0dg@Fns. meymgdamo @ baggMdn go-
&oMgd7emo 60dgdn magbrgds Jodon® dogdode
29 RgMgds 24 basamnb 356853emmdodn.

33mAg 9Bo3n. 6039Bnmsb (396BFngmanc
399mogmgs mMgsbymoa 653mgdolb bsemgda,
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Gmdgma 39dmamd FodrgbrgMdy afgb-
9% ab@nmaMgdamme Bymoo, 85659 bLy6s3
39696930 Byaemn a083g0gomy o6 gobrogde.
9g8mg3a, @565y Jb gobbador 3orBny8ab 3dndy
baobgl o 20 Bonb 063s3mmmdadn gobmgbo
3oL (396@Fagnannfigdol, Gocmd dmbrgb
Bro@ognb o6 bbgs 8abgMomydnb ao6(30mm393-
9% 3(3gboFgms 33l JoM(33emgdabs o
bbgs Lobob mEAgsbamn 633mgdabaab. 8dndy
Loobols 3533gmBacy Basmagnb 6aBasygdn
gogdob do@3a anmgggds, I@gMab 8s@(33my-
30 5 9MaJdmnbmmmannfn JotabmdmGigy-
30 30 bgdmor bLGaHIn 28mGna@ngregds. sdm-
&r3dnggdamn mGaabgmn dsbs asmsgzagdsh
Jr8og@ 0dodn. ngo Dagmgds 3edmbramn by-
oo @ Ryigds 24 basoao.

39La37 9@dn. domgdyme Bommgdn gHm-
373> Rzgomgdfing bLobgaModn, nfgbgds
©o bmgds 8nba sgyg@mmoata, o6y 3gmgdge.
3(39@meabnb 339ga 60dgda abyg nFgby-
35 398mbonem Byomdn, IGds @1 babysMada
3ocgdgenn Joborms gmn(3gFnbdn mogbrgda.

gmmbg 9@s3a. 3G 3MRab BaG(33egdob 3gb-
sbBogmom sgamgo amn(3gfnbdn dmoogly-
S Babamab maom B350 @ @o3dbomgo
3GgdsMogn. IMglaMmadn migomzamngfgo
LoGsmeolb  9ngHmbgmanb (Olympus BX43)
3393, 8m3obnbgm Jomobmmmanfio @ >Mo-
35nnbmeamanga babascinb dsbaenab negb-
G0PgoEnd, @Im3zms @ FmGMaMogafigds.
onmemgmemo 603m3omsb monmgarms 3Gabog-
93 250-300 38 3Mnb oM 3gommn o 93mybagy
Lbgs Lobnb JsenbmdmEga. dmenm gBaddy
beydmms semBnzbumn @ 3Mab doM(33engdnb
©> bbgs §ndnb JommabmdmGiggdab bGognb-
Gnguce o373a393s. Igmgagdeb afogo-
Jaen 358mbobzs 3mbos dsmabmmmaayn
3IGmaads Tilla- b bsdgaengdaa.

3sbsemab Jsmabmmmany@n big@Hgdalb
s@Bys

1.3gmeg gdemab g39d oo Gnb ofggmng
omgdaenn 60d9dgdn. of by smgdagme @
223735370 mn> 8 bodydo, Gm3mab Joe-
nbmemaamMao b3gd@Fgdo @s@obamns binM.1,
2, 3. Godydn NP1 BoMBmomagbl Jumgaemal
653ab, Amdgemn(g IngGamn agm g@enb dgm-
g dmedorby. 6odndo N2 o, gBemab Jagd
om8mBgbnemn LogasGdmnb @yBomdy aswme-
J6men Jbmgaeaab 65@Rg6ns. 33 mEa Labgob
L3g@Mgdn JoMgom ad6Lbgogmgds gfo-
856g00bga6 dagbymogor adnbs, M3 mngg
Jbmgogmo bgemabss s mAnggbg 3nde ggMab
mRgabama Ba3mgdn o mnbs ngm oyAgemo.

603730 N, 5] >x8mRgbaemns 8 by-9(33-
Boab (o 27 Bomrobmgobn 3(3960Mnb 38 ggMn.
by-83065Mgcns Imab FoMdmAL (33(3b3alb @
3mbab 383960, dgnfig Gammgbmdna senbad-
6905 3gmgg obnenab (Corylus), Bsdmals (Casta-
nea), gnggob (Pinus), goBnb (Vitis vinifera), 3>g3cemn-
b (Rubus) s 3m(gbotinls (Ribes) 3@aMob 3>A(33-
mgdn (LygA.1). doemobmgeb d(3gbamgas Raage
domby dmemating. EmBnbnHigdl JmmmambbBgdal
(Apiaceae) magobab BoMdmBomagbemgda. d33-
oo sfgmgg momeeneb (Centaurea), badyg@ab
(Trifolium), 356 3mbbgdnb (Fabaceae) 3@zgcin.
393 Bomdmmagboma 8o@a@gmob (Polyg-
onum), gofbernbgdab (Boraginaceae), gofire-
Jogodobbantigdab (Cichorioideae), baomgmoasb
(Colchicum), on0g3ymdBsenab  (Echinops), ocdab
8bagmobs (Serratula) 8@36F0b Gommgbmds (Ly.2).
RoBmargmomo  8396ofggda  oragmmgabns
(Grossgeim 1946; Perisic et al. 2004; Antonie 2014;
Tashev et al 2015), sz @gdomn > bayRbgenm-
3960 694@a6n ,@d 58n@m3 nbnm39b NG oAb,
Ba3m3bno 8 3(39Boigms 3g69393emo 3@ 36abs
oM (33mmgdab abrgdn, Moy 08 yjogzarmal 6o3-
ogdad, EmBgembagy Gu@ oo bEndGmdmo.

>@nbndbgds daMgmgy baomgba oM (33emmg-
6g3nb 8@3960 @ yobob ,LoMgggems d(3gbarg-
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o 3B3gfo. EogndboMms s@a80sbab bLagb-
mgfgdmalb  oMggmab  oAbgdaema
amgdns. gbgbos, mmmab dofgs (Xanthium),
B30 JomedabydMbn (Chenopodiaceae), dnb-
33obbanfgdn (Caryophyllaceae).

>odomnbmmmangn  6admgdb  Imab
Fo43mab bob 3gMdbab oxMgwgda. Senbod-
6930 orgemob (Ulmus) 836d6ab Badgormyto
DRAIQIBoE- JgmBg m3absbGas, Lymab
Jumgoennl 6sdmgdn (bn.3). dggns dsemab-
m356ms gogmmoggdo o bmmpIamgMdabo.
LonbBgMHgbms ob gag@o(y, Gm8 o 6s3mgbns
3bmgamnb 35630 > @@ Fnb dabaybgda.
330y Bomegbmdomds Bahdmpggbormn & o-
3930b B53mgdn, bemgmb LAmMgda, s LobaBg-
3geon.

603930 N22-0b 3omobmmma oo bigdgHo
bg-3(39636900 GogbmbmngMa dgdaragb-

batigg-

mmdno gRAm dromsmns. 3ob6babmgAmmns
10 bob @> 22 dsemobmgaba 8(3g65Mab 383560,
FoRdmdlb 8ufyobols (Alnus) s abomab (Co-
rylus) 3B 3gn. o@obndbgds safgmzg dabob
(Quercus), Bodenob (Castanea), Boggmmab (Fa-
gus), Ggbaemob (Carpinus caucasica), (353bg0b
(Tilia), 8>g3emob (Rubus) o gobob (Vitis vinifera)
3@3Mnb  doM(3gmgdolb 8(30My Gommybmds
(Bo37ems 1). domobm3ob 33g6sFgoms xana-
30 Bgatos gBmb baMgggmgdn. gbgboa: goMb-
35630 (Achillea), mmGols dogo (Xanthium),
233560 (Artemisia) o Lbgs. joGasmas Bom-
3mpagbomn bamgbe oG (33mmzbgdo s bme-
3engmmdab LofMgggmado. 39360 gomio
85 (33e0mabgdab 3B396n(3. oMol Jmmagmb-
6gd3nb {Apiaceae), 306 3mbbgdal (Fabaceae),
Loy ol (Trifolium), gsfmjogagobboofmgdols
(Cichorioideae), sb@ob (Aster), dsasb (Ranun-
culus), ddadgenob (Taraxacum) s Lbgs 38-
a6ob 856 (33emgdn.

s@s3smobmmmang®  633mgdb  Iminb
@mM3nbagdb bymob Jbmgoeonlb dmgym. d93-
0o 3962b3nMgdamo bob 8gM76ab BRsJgoe-

B0 QRGIRIS0, Labodgdgma, gy aFgmn
826 (33emm36900b gaGmmo@gde, 3(3gboHigms
930@gMdnba. 356MwEs 330bs, 5m0nbadbgds Lbgo-
©abbgs Labab bmmmmaonma Fobomo: gu®-
J6nb 3babgda, §3ndgdab 658mgdn, RGnRmnb
oMz gmdab dqbabgda, 3bacnb o y-
mob 6o3omn.

60330 N 3 65M3moagbl JoMggmo 98-
mab dm@E3mob Jgg8 bob g demab gdomdy
8036 mEgabmm Badob. by-3(3gbscgos @
39RJ656930b 38 3Hab Mammgbmds Bagmgdos
9067 dommabmgsbo 8(396069gdab. bym as6-
LobmaGyemas 14 bg-3(3965Gab o 30 dormob-
m36ob 3839M0n. bg-8(3gbsfgoms Imnb gotr-
3mdb (303b30b 8§ 360b gBomygbramds, Gm-
39y goMan magmmgsbn d(3gbsGgs. dgaFns
69306Rbrmals  (Acer), bgdgmnb (Rhamnus),
30%ob (Vitis vinifera), 8a6ybab (Alnus), ogeasls
(Ulmus), @nciagals (Salix) s g3ngdgal (Pinus) 88-
360l oM (33mmodab Gommpybmda. d(306gs bod-
g0l (Picea), 3mbab (Quercus), Bodemobs (Castanea
sativa), obagabs (Corylus) o LyMmb (Hedera)
3@3afn. yagee Radmmgeanemn 8396067 sbgag
3ng30369ds mogmmgab 8396sgdL (Perisic
etal. 2004; Antonie et al. 2014; Tashev et al 2015).
domobmgbgddn bo8o ©MInbobBos (Ly.2).
gbgbno Lamiaceae, Trifolium, Campanula 6ao6-
8mBoagbemgda. Jomnbmmmamn® b3gd@H-
dn abgoss Symphytum, Apiaceae, Fabaceae,
Echinops, Serratula, Centaurea, Lathyrus, Ranun-
culus, Colchicum, Rosaceae, Knautia, Carduus.
9fogama 3B3Mab sMgmagdomss mogng-
bogdaema Polygonum, Helianthemum, Taraxa-
cum, Valeriana, Convonvulus, Scabiosa, Astrantia,
Epilobium, Apium. Rsdmmgmnmn 3(3960673-
dob 9338 gbmds 3ngynm3zbads mogyemmygsb
Boobmgbgdl. 3m@God 33ndMeb gFHometasbo
L3mGgdn.

s@adomabmemmang®  653rgdb  Iminb
FoH3mab bab gMdbab GFasgdgomyin NrGg-

©dn, Fm3mgday Rggbo omybBomnganab
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8abgmgon 69396Rbemol 896 4obL  Bngyqm-
35930 (@odqgme 2). s@dmRgbamos saMgmgy
@aGIF0b dmbabyde @> 3nba Lbgs Bo3mgda.
Bo3mgbns byemab demggm o 3@ bofn Bymal
Byomd3gbothy Spirogyra (§sdwgms 2,3).

60343a N2 4. bndyado amgdymno JnMggmn
2&meb Igmoby dmEdordy o 6oMImore-
306b 37mdo ggab mEasbaer 6s3mb. 3nbo
3omabmmmanyGo L3y dn sbyzy dmoatin
om3mBbrd, GmamBy  GogbmbmAngFor,
obggg 8@3Mob Mommgbmdoeo. smdmRgbamas
16 bg-8(3960Fnb s 40 doemobmgzbol 8@3gMn.
b3-83gboPgme dmEob ©mAcbaMgdlh bn-
ob (Carpinus caucasica) 3360l Gompnbmds.
Log8ompe 360336gmm3o6e Gmea v ogas b-
ob (Quercus), (35(3b30b (Tilia), Bagenab (Fagus
orientalis), 87Gy6ab (Alnus), bagonb (Corylus)
0> Bademal (Castanea sativa) 88396b. 830y
Fompgbmdomss  BaM3mmagbaemn  dgmdgab
(Zelkova carpinifolia), ;mgemob (Ulmus), goa@b-
acnsb (Carpinus orientalis), bgggeolb (Rham-
nus), 6adgnb (Picea), 63 39@Rbamals (Acer), byS-
@b (Hedera), go%ob (Vitis vinifera), »Andemob
(Rhus) 38360l s (33mgd0.

domobmgobos gangde FoMdmdlb gbmg-
30b, 30gngdaeb @s gbob Jeko baMgagmgdob
3@acab Mampgbmds. qbgzomss BoA3mm@agbo-
o0 dsgamomom Bagn@gene (Polygonum avic-
ulare), men6inb 3o 3o (Xanthium), 53356n (Arte-
misia), 6a(3ogomsds (Chenopodium). >mobnd-
6905 bm@dmab @ bbgs bamgbe dsAygmmy-
8930l 3@3atin. dg3fns Bomgbgdal, domgdab
> 396sbob LaMgggms d(zgboGgms d@aghe.
3563505 BoGAmpagbomme Gyob dmgmmgdals
dorrobmgbgdob 3@3Feb Joigaemgde. >Mab
&yob 33086 330b bamFgda. gligbns 33096 33-
geoob gbs (Ophyoglossum vulgatum), 33036
(Asplenium) o> Lbgs Polypodiaceae.

3F53smobmmmaan@ 653mgdl ImEinls om-
dmdb bob 396 J60b GFodgomufo grGgmgda.
893605 domobmgobos gedmmaggde, daon

babadgdgmn > 8(3969G9m0 g3nmyFMdnbe. sG(y
o abg 3mGes 33Fggg dmmeamanm&in 633-
ogdn. 560b gy 3Hnb 3qbagbgdngs. gm@os ba-
ob Jumgaenab dmg .

aobbomue 69dmddn Bodmgbno  Lmgmlb
L3mAgda, Boor BmAnbss bmym Sordaria, Cerco-
phora, Microthyrium. s@3mBgbamas >3Ggmgg
3gmBnbBnb yggGybe.

6033a N2 5. 6addn smgdaemnd JnGggmn
a&mab 3gmey dmMdsmdy @s ngn gabysen-
afs@ Gyogeb 633l 3aogms. dvgMad Joen-
nbmemaon®do 26omnbds oRgg6s, Gm3 gL
aogmab 96 (33ommeb 63@Rgba Nbms aymb.
2333560 abygbo gamdbgdo nd @b, Aid
b3gd@Fde Nbzomss BoM8meagbnemn odMa-
30 ongeamgabe 33gbsfab 3@3gfn ©o dsmn
3g3fnb gnbrgda. s3Mgmag, 3sbboryer bo-
39330 g Anb dqbgbgdab bsydsme oo
AomEnbmdas bodmgbn.

58 06037330 Ly adbobodmgms 22
bg-93g6o6nb @5 43 dsemobmgbolb 3@g3atia.
bg-3(362Mg0s ImMab 5336 abgamn Magmm-
3960 8ggbokinb 8B396n, FmamMa(3as (3a3bgn
©> 633mo. >ebndbgemoe gamgeb d396sMgg-
30 Bog3mozbyds sgMgogg egene (Rhododen-
dron luteum), daygome (Rubus), sbjoema (Rosa
canina), byggma (Rhamnus), ofagn (Salix),
Liyhen (Hedera), d>dan (Hlex), Emdgmons 3@ 3960
smdmBgborns dgbamy 60d9ddn. 34395 @o-
430l (Pinus), 6g39@Bbenals (Acer), Boggemols (Fa-
gus orientalis), mgemob (Ulmus), dgenggob (Zelko-
va), crogbob (Pterocarya fraxinifolia), G(3bogob
(Carpinus caucasica), 8-bob (Quercus), 3obab (Vi-
tis viniferae), obomols (Corylus), 89y6eb (Alnus),
>6gab (Betula) 3§ 36ab dofzzmgda.

38360l Jgdomagbmm-
3> o3fgmgy addmaRfzgs Gogbmbm3oga

damabmgobmo

> GHomEgbmdMnge bodran®am. odoy 393-
0o odgemmasbo 33gbamy. @MBabafgdgb
Jmemambbgde @o oG gmbEgdn (Lo@.1). 3g3-
oo Js@oadgmob (Polygonum), sb@ab (Aster),
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Ladyn&ob (Trifolium), goGbmmnbgd@bab (Bor-
aginaceae), rnodgoob (Symphytum) 383960,
3000 BoB3mmagboemn bm@aemab s bbgs
bogbe 8oM(33emmabgdnb @y Bomn bLofgg-
9emgdab 883960, o>Fnb saMgmgg Rosaceae,
Lamiaceae, Caryophyllaceae, Poaceae, Ranun-
culaceae, Achillea, Apium, Trifolium, Fagopyrum,
Serratula, Cichorioideae, Dipsacus, Centaurea cy-
anus, Epilobium roseum, Rumex, Astrantia, Colchi-
cum, Echinops, Scabiosa, Knautia, Carduus, Cam-
panula, Viola, Taraxacum, Gemdmgdagg 8nggpo-
3693006 dogmmgzsb 8(3969MmggdL (Grossgeim
1946; Perisic et al. 2004; Antonie 2014; Tashev
et al 2015). Ba3mgbns Bocn 3B3Mnb Joti(y3-
ergdob 3brgdn, Moy nBJoHds BmogGHmgs
8396069330l yagogordy.

>Go3omnbmmmann@ 653mg3b BmMnb Bo-
3mgbns bgd(3965Mggdab, 3o ImGinb, mgmEol
396d60b  BFodomaMo xFgmgde. 3g3fns
FIGM0b dgbybgde @s bbgs dnbo Es3mndn.
653m36no Igamob gManb JaMgmab s Ggo-
3oL 633mgde. smabndbgds 8@ y6sa Bymal
Byorm8(396a6yg Spirogyra.

Bndgda N2 6. 60830 BoRImamagblb Jn@-
390 g&mob Jgmmbg dm@dmab J3g3 omdm-
Bgborn BBmab Jogmagbb. 8nbo Jormobmmm-
angfo L3gd@Fn Babs Gndndgdab BLasgbowe
8enEoMnd oogmmysb 3gbatigms 3 3gMnon.
356bodmgAymns 13 bg-8(3g60Gab s 36
domobmgbab 8@ggMn. bg-8(30656998L -
Gob FoMdmdb (303bgeb 3G3Mab Gommybmds.
20060d6gds Foeybab, Imbab, Bogmal, Bod-
mab, G3bnemab, gogMaboenab, dm(zbatab, by-
FMgemab, 33Bob, oboenab o LyAmb 8§ g9M0.

domdbmgbgddn dggMns Lamiaceae, Apiace-
ae, Fabaceae, Trifolium-ob Bs»8m3omagbemg-
3n. (36mdomns, HmI Radmagmom myobgdde
gab godMagn magmmgsbo 3396atg. Jof-
3o BoM3mpagbomn sgMgmgg 3oMemb-
6g30b mgobob obgmn Gogbmbyda GmamEnas
Filipendula, Rosa canina ms Lbas, Gm3mgdn(s

30939 30939013693006 Mogyem3zbydb.

Jomnbmmmagon®  L3g@®dn  Badmybas
bm@demab s bbgs bomgbo BsM(33emmagbgdals
©> domo LoMgggmpdob 3B3gMn. >m0bad-
633> 933006ab bLazbmgMgdmolb gbmbL @o
Ladmgmgdab bafigggmgde. 396bsdbmgHmmos
958(o30 ggeraHo doeobmgbyda, bomoy 3g3-
®as oegmmgbgdn. gbgbas: Alkana, Aster, Dipsa-
cus, Knautia, Potentila, Symphytum, Apium, Hera-
cleum, Serratula, Polygonum persicaria, Valeriana,
Centaurea, Cirsium, Carduus, Astrantia, Achillea,
Campanula, Artemisia, Fagopyrum, Cichorioide-
ae, Taraxacum, Liliaceae. 33086530b b3mMgdn
356bnmm L37J@H3n o ogajboMro.

26s3omobmmmmaon®  ba3mgdb  dmnb
em30bnMgdl 206nbsdmgBgmn bob 3566ab
GHogdgormafio rGargda. ocab sbyggzg ogemsb
89646nb 35696 4ndnmon qrAgmgda. Badmgbas
Boggamob bmgmb L3mMBgda. gbgbno, Spororm-
iella > Sordaria. 506036335 Lgmob Jbmge-
mal dmggm, 3(396sFgms g3nmMmBnbo s gja-
Gmmn@gda. smbabndbogns ob gagd@nE, Gmd
8603369mm3o6n Bmemn 130300 @B GH0b da-
Lgbgdab Fomegbmdal (Ln.3).

60dq3n N2 7. gb ofnb 3nMgzgma g@mob
J399 om3mBgborm m(36md 833Mng Loasbby
8nB33gdemn mBasbmma Babs. olggg Gm-
amfg aobbaragmo 603mBgdn, gb Bndymdagy
3omonbmmmagnno ogsmbsbRaboor Lsjdome
8mnotna. gobababmads 11 bg-8;3965063L
Q> 26 domobmgobos 3(39656alb  dG3zgin.
bg-8396Mgms xamgdo FoMdmdlb (303630
393605 dqbob, 3obab s bgdgemob 3@zl
8o/ (33 gdob Momegbmdo. 6 3mgdns gnggol,
Badgnb, bgggBbarmal, Bogmob, oborrob o
3mzbotab @356,

domobmgbgdlb ImMab sgMgmgg emnbn-
0L mogaemmgeb 839606 g0 3G 3eiab s (33-
mgdob Momegbmda. gbgbao, Lamiacia, Apia-
ceae, Fabaceae, Centaurea, Trifolium (bgy.2).
d536M0o Boraginaceae, Echinops, Carduus, Sym-



ANANAURI BIG KURGAN Nv3

143

phytum, Colchicum, Lathyrus, Rosaceae 383960
> dsma 8@ 3Mab FoM(yzmgdab Ig6gdgdme
316@)d0, EmImydn(y agbamgds dbmenme mo-
@eonb 60dmdgddn. Bo3mzgbas a3ndMs aggmab
965b L3mFgda.

3330mmnbmmann@n 62326bgdnb
L3gd@Fn bagdomm a36Lbgsz9dmens. o3 d93-
Mo FoMAImdL bLobadgdgmn. IgmAg ©M3n-
636@no Boggemnlb bmygm Sordaria. 3s6boenyem
bIgd®Fn B(3gbaMgms gInryMBabl Momey-
6mdMngom gbody smanmn ¢gogns. dg3ns
bob 89mgbab yxMgegda @ domobmgobos
@o@memnggda. 50nbndbgds bgmalb Jbmgaemab
dmggm. 6a3mgbns a3Mgmgy ool dmggm.
og(3 206036735 G Hab dbgbyde.

60330 N98. gbg(3 39dn ggab mEasbgmn
6a3ns > ngn smgdgmos JoMggeme g@enab
3gmeig @> gmanbg dmE3gdL ImMal sedm-
Rgboee bob gyMdeob 6admnmab. 3gfigy bo-
89330 a060bddmgHs 12 bg-3(3gbstinb ws 37
doeobmgbob 3@ggMn. ods(3 3936ine cogem-
3960 3(33656nb 3@3gFe @> 326bsgmmMgdom
30, 3>3b30L 3@3Mnb Aommybmda. smnbndby-
35 B33mab, Bgyg@Rbemab, BmFybab, Bngmaly,
8bab, aggzmab, mzbamab, 3oBab @s bdhg-
mob 3@ 3enb Jo33emgda.

Bomobmgebms dmMob goHdmdl abgon ms-
@eomzabo (396069930, ABmamGgda(3os myob-
9%ab Lamiaceae-b s Apiacea-ab go86agn Bo-
8mdsmagbgma (Liy®.2). 3gacins Fabaceae, Tri-
folium, Centaurea, Achillea, Filipendula, Symphy-
tum-ab 383960, HmImgdbagg dbg3g Gdoemn
© 3GmBs@mmn Bgddofin sz o doo gu-
&gofn bdatow LEPIGMIL. d3nMy Mompg-
Bbmdamas Taraxacum, Chamaenerium, Echinops,
Aster, Ranunculus, Lathyrus, Serratuala, Dipsacus,
Scabiosa, Euphorbia, Xanthium, Astrantia, Gera-
nium, Campanula, Carduus, Polygonum, Cheno-
podiaceae-b 3@3Gnb 8o6(33egdn. Mo dal
3300 Rodmangmomn 8(39656g obgag 8ng-
J993693> oagemmgsbgdl. aba brs smnb-

ndbmb, Amd aobbneram 6a8433n a3bamgds
mageamzeb 3(3g6aMgms yzogneeb 6odog-
40, 6w 3B3Fab dsM(3gengdnb 3x6gdgdeemo
216030, Goy @adobabnamydgmns moggemal
bIgg@Fnbargab.

BdJomnbmmmann@  6235MAbgab  Imnb
3936n> ogenab bob 3g@dbeb mRrMgegde @2
B8 IH0b 3baLgdo. 306absbmgMs saMgangg
@ogdgnb bab 85AJ6nb 32696408 mme 9xMo-
©gdn. gbgoss dmmmmgan@a gdamgManba
©> bbgs Bmmmmaag®o dsbaems, Mo R3g-
6o 3BMam 2bggy GGIGeb dngHmbymimmo
65330 ¢bd aymb. 3mGd> GnGmenn@gdn,
bLabodgdgmmn o byenob Jumgamal dmgym. Bo-
Imgabns gabzgenb d9ddqmab Bsdmngs.

353sboody, oenbmemmanyo L3gdecg-
3096 35dmBnbacy, JoMggenn gBmab Jagd
©> dnb ofggmeg gggme smgdagmn B0dydn,
Gmdgmog 3o @geeb mMAaabagsb Ba-
3ma@agbl, sMab msgmn. mogmno go3Lgdy-
mo 96> ymgomnygm bob moee FoGdgemea.
Bzgbn >BMao, gb Famdame Bojgnmes mo-
JAdorngab g3amd 3mymyg 3gMomeda, 36
Bgbodmms, cogor @dJGdormgeb 3m8gbGan.
Fofdmomsb asdmmgFomo magmn 8nghgds
439 g@eeb 3399 degdsMy Bagmb: gdemab
3m&G3mgdb, bageddgmb, Jumgnenb, BBgmb.

2. o yFdogngenn bodn nbpngnmol
BmbBb B oMbgdmemn migobgenn 633gdols
dogrobmemgagfio j3eggeb deaagde

6a8930 1, 2 smgdygeas doggacgdygmel
@og0b JommaEsb, Hmdgmn(y bodabab AGwmn-
mm-abagmge  6sBomdn  sm3mRbos  (16-
2012/104). gb dnzgocngdaemn do8Gmdamn bg-
Labas s dabn aboge 35-40 Byemns. 96nd6umen
abrngogo dmagnabgdec maniGdoms ©o dsb
>fjgmemmagdds ,Rodzgdmmo dngggzommgdy-
mo” 9bmegb. 60393gdn 3, 4 sbggy segdmenes
og0nb Jomnab (16-2012/103) AmIgma(s o@-
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8mBgBagnno AgmAg 9@ osb. gb nbmagomo 8m-
Baigns @ 53nBm3 dabn bggbab awaghs 3g&
BmbgRbme. Jsmabmmmaan@oe JgLBagmoaem-
0o 3369m39 836%0b dgomomsb (16-2012/88)
3mdmggdamn mAaebnmo 6a3mn (603m30 5),
Am3gemng Jomb dng 3mmabgds, BogMod absgals
356L>dmgHs AmBARbab 8600 653mgdnb ao8m
28 9@03bg 396 ImbyRbs.

bmgagor, oogab Jomolb bgms @ wge-
6o BaBomnl mGasabymn badmgdn j3emggnb-
angob 9gfm bymbogMgmos, Bamgsb abn-
6n BaMB8momagbb omoB0obob @B853n 30B3-
3989 @ @dgMmgam 83gbofgms 3@zgMmb,
3obo LaB8mbob 56 LaBgEmab d0yHmbymImem
6280193l, @98gmeb FzoB@mab o BogHab
BaBnmmoggdl, LagbmgMgdmab 3@amnb o go-
dfogn bLbgs BsBomoggdab. 5JbIgMdg6eas
shggbs, Amd @396y s@o8n360b @™ol
daerobmeamang® bLgd@@adn sbobmmas dnba
35(38m daFmdgdab yagms magebgdagigds. gb
o6l BmamB(y 3(3965Mggenmds, sbgag Babn
4mgnb 39360 Eg@oma, o Gob bogddnsbmdwms,
Gmdgmn Jbmgornab msgbodmMagn IJmbos o6
&5 badmbo g(335, FMIgen InMHyGyab Yamoars
100 obg 993mga (Kvavadze 2011).

Ba393a N0 1,2

35-40 Bmob 8oggampdyeob owgab Joma-
36 3@gdyen 608433330 (b4, 6nd. 1, 2) 15
by-9(3960%nbs @> 28 dommabmysbol dB3zg6n
3960bdmgMs. Jsmebmmmaan® b3y §Hgddn
FoH3mBL 35(3bgab (Tilia) 8@ 30l Mommybmds.
393605 gaggab (Pinus), 816460l (Alnus), dmbab
(Quercus), gsbabs (Vitis vinifera) @> obaemals (Co-
rylus) 3@ 3g60. 50206036335 Limgal (Abies), 6od-
gob (Picea), ogmob (Ulmus), dgendgob (Zelkova),
moaqbols (Pterocarya), gojemab (Juglans regia),
&ongabs (Salix) s G3bamab (Carpinus cauca-
sica) 3@ 3ol gHmgmme doG(33mgdn (L@ .4).

domobmgbgddn  3g3Gnd  aogmmzsb
33060890 3@ 3960 (biy.5). BagMad, og bbgs
&ndob @MBaboBGJdns, oMy oMggmo 9@-

mob J398 o ofggmog oegdae 8obarnada.
306gge 6089330 FoMm3mL JoBo@gmabs (Po-
lygonum) > go6b3sbey ol (Achillea) 38360l
Fommgbmds. gb ab 3(3g6sMggdns, GmBrgdag
2080060b  Lo(3bmgFgdmob ofamng nb&H-
©9ds, LaRgggmgdnb bLobnm. JgmEy 6ndyddo
dg3thns dpMgogg Fabaceae, Apiacea, Rosace-
ae, Gm3gmmos o8Mogn BamImBamggbgmmn
nogmmgeb 8(396afigh dagymogbgds. mngg
Lobxdn Mbgomss BoBdmmagbama Lbgs oe-
@rrm3obo 8(396565930b 3@3g%0. gbgbos: Sym-
phytum, Centaurea, Colchicum, Polygonum avic-
ulare. 50n6n8653s Mo8mEnbndy mogmmasbn
3(3965M0b 3@3Mnb BoM(33emgdalb ambrgdo,
o, FmamE3 0Jag omgdge, yzozormnlb Bodob
6o(3mamanbl.

3%bbargm b3y ®FHgddn
237039 bm@3emab s bbgs bacgbndo(3gmmmg-

s>e3mBgbomos

6980L s 8smo Baagbgdob bofgggmoms 3G-
3960 (by@.5). b badmzgMgdab batggamgdag.
Bodmgbas Bynb 3308Mgdab LimMAgda (Ophioglos-
sum vulgatum, Polypodiaceae).

60dgdb  BmMab
em3060Mgd96 8o (33em36930b o bbgs dommab-

2F035mnbmmamgan®

m36330L gn@mmmn@gdn, Jocn bobsdgdgme o
bob 356,460b BFHodgoenaa mrMgmgde (Ly.6).
3nfggm 6087330 dg36ns SaGgmzy bognmal
bmgm bmfigafnab (Sordaria) L3mgdo. magg
LoBkdn JoMgamos BoMBmmagboren bymmab Jum-
gomob dmgym. Boemob dmggm (3mGoo. dggFns
23690039 BaGIF0b dgbgbgdo @ 8omn ymob-
Jgda. 30639 bobrdo Badmgbos B 303900l 653-
ogda. mMngg 608330 sB8mBgboemns 8@ 36560
Bymol Bysmd(3gbotg Pseudoschizeae. 330‘:63
Lobykdn s&ab bmym Brachisporium -ab L\Jmfﬁabn,
603930 N0 3, 4. Gmbafigob Ba(335emgdyy-
ol @230l Jomady meigebymo badan gay-
orgdac 9g&m dg&n nym, oMy 35-40 Bmals
0Bognab ;mogab Joerady. 30806 @ ;mgs-
mob yz@oBoraneob smgdens 60813730 Nes,
4, Gmigmoo Jsmabmermanygo  L3gdema
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dombgre Jonmatn sm8mBBrd. 3o6nbsdmgHs
16 bg-3(39606ab @o 45 dommobmgbab 3@gzga.
3753 pbgomss BaMdmmagbormn magmmgsbn
8(3969619730. 360l Bomn 3@ 3fnb 356739390
306mydng. @MBabaMydL mysb Lamiaceae s
Apiaceae-ob 6>63msrea 96emgdn.
bg-8(3965Ggm> Raada mengg bLebxde
Fo3mBb (353bg0b (Tilia) 3G3cab Fomeybm-
3. Jgmeg @mInbab@n Gbamos (Carpinus
caucasica). 35-40 Benab Bn(33oengdoemnb 63-
@gdabaab 206Lbgaggdem, Jsmmabmenmgog®
LIgJB®dn Bogmgdns Bobgmgbgdal Gmeno.
853658 39800 nbgao brodmImygefgmo baob-
amd30b 383760, GmamEn(3os Bademn (Casta-
nea sativa) @s 9=mbs (Quercus iberica type). 333-
05 o7 bggPgmoab (Rhamnus) 383960 (byR.4).
3mboAab Sn;zgoemgdgmab magal go-
mob bnbxdo smbobadbagas s3Mgogg Bme-
dnbd s bbgs baagbe dozzenmzbgdal mo
oo baMgagemgdnb 3@3Mnb mege Gommy-
6mds (byM.5). aozatrgdnm ®aEd Gyob agn-
3g30L LAMAY3ab Bgdomagbemmds. dgbady
> 3gmaby 60843Bn Bo3mgbos domobmzabn
8(39696nb 3G 93nb (Eremurus) 3g3Mnb 3oM(33-
930 53 8(39656Gabasb Gyogob 63dm jgmmg-
35 (0 ggbLazdmab 56 Lbgs @yogzeb baabgdab
obo8bo@gdmam  godmnygbgds. gbsdems,
Am3 dmbagb Gyogob Juome gbys, Amge-
03 58 3G33nb Egdman oym 3gE3395ncn.
aobbbgoggdmmn  6adsbas  Igbody o
3gmaby babxdn >BmRgbacn Viola, Valeriana,
Epilobium-b 8836 0b 8o (33mgd8a, Gmargdng
35-40 Bemob Bngygormgdgmnb cogol Jsmaby
o6 nym badmgbn.
s@adamnbmmmaon®  6o3egdb  ImMals
3%bbagmemn  8gbady o gmarky 6rdmdg-
30b b3gd®Mgddn EMBaboMgdL bab 89 J6al
J0696g0dgme grGgmgda, bymab Jumgamal
dmggm > domobmgabams  goGmmoggda.
333600 qBIFob dgbabgde s Jmobggda
(@odmems 4). 330675 RGRaab Jogmob dy-

babyda, §3ndgdob Bs3mgdn > 383650 By-
ab Byoend(3g6aiggdn (Spirogyra).

En3730 N? 5. Joemnb 3g6xalb dgrnmsb
agde 6odnd N2 5-3n 336bodmgFemns 12
bg-9(3969Mab @ 41 Borpobmgbnl 3B3g6n.
Jnfggm %agde FoMdmdb (3o(3bgzeb dG3Mnlb
RamEgbmdy (§odmms 5,6). dg3Fns Bodemnb
> dqbab 3ZaMab oM3zemgda. JoMasmss
Bamdmeagbnmn saMgogy 3uMybab, gndgnb
> gobab 3@zgfa. mGss gogmal, Gofo-
g@nb, Ggbnmob, ebnmolb ©s mganb 8§3geb
3aMamgdn. Mbms 30n60d6mb Hm3 mgns sda-
3y oM aygm Ba3mgbo sM(39Gm bbgs Bndymadda.
Abmmmeg 376xa0b dgmab mEas6aem 63ndas
6a3mgbo s3@gmgg 8MogomdoMmgs (Planta-
go), yogoRm (Papaver), 3bgygsgocns (Helianthe-
mum), 36sns (Knautia), gmeoom {Scabiosa).
ab 33gboggde badyn@bomms @> bambyM
3900(30653n dofincomor Jogdob s3rmammdnl
Amb aygbydgb (Duke et al. 2002).

3omobmgbgddn Lodn @mMInbobGno: Lamia-
cea, Fabaceae, Rosacea. 8 moabgdab Bof-
amdomagbymade ocwgmmzsb  3gbafggdl
8073003693026. 373605 abgon cmagEamgzsbe
3(3065Mggdob 3B39M0, Gmammn(3ss Symphy-
tum, Centaurea jacea, C. cyanus, Smirnium, Filipen-
dula, Apiaceae, Boraginaceae, Polygonum, Dipsa-
cus, Colchicum, Campanula > Lbgs. be@Gdemab
> bbgs Loogbe JoM(3gmmabdalb 8@396n
23 L33 sG(y abg dgzHna. Lbgs bayzgda
839656900356 3Gl Fbmemme bagaMgoms-
3oL 3@ 3960,

>BaJomabmmmaay®n  Babnooab  603-
3L ImFab EmnBaMgdb bgemeb JLmgeeab
dmggm. gm@os doenab dmgym. smnbadbgds
@Fabggemnb 3mddymab doyAmbymdgme 623-
ogdn. skab gum@aeame oG3ammgbgdal
babodgdgemn, Mo JnMabash o6 Lbgs bm@d-
ol gogaggeenbaob gbee dmbagreineaym
3n(33oedmob J9gd-606emogdn 8oba w3e6aby-
Bbgemn banmaab Mmb. Ibmmmme 3uF-Bo6emagab
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mgobam Bodcdns  smdmBgbarn 38,3656
Bymob Bgomm8(39656gy bdnGmants, Moy goM-
©(33530b 606 Fnmgdmma bobdgemn Byenn-
@6 ybemo 8mbggearaym 8nb Jmg-b56mogdn.

doenbge Lanb@gRgbms ab goj@n, Gma
a°bborryen 6084330 5mdmRbEL JoGobagyma
Fogdeb 33963bgdo. gbgbns Trichuris trichiura
1> Fasciola hepatica (8s3es 7). dofggeen 8ng-
39936783 G335 gagdl, EmIgmmn(g Istado-
&m3b 5o80560b 6aBemaggddn (Brinkkemper,
van Haaster 2012; Deforce 2010; Ferreria et al.
1991; Deforce et al. 2015). 3gmMg 3o mgndmnl
mB30Mas. gb IoGoBagmeo mnbBobgdGa das
@andemdo baberegds s 3rmab 85b (Claridge et
al. 2012). mFingg @asgomyds nbgzgalb gomom-
20b, n396aBgBnb ©3gd390myd3ob @ >@>80360
Logamoepadmy 3ndyogl. s8o@mBoz Rbrgds
3mbabMgds, ngbgd IgmBab@mbob 8nbgboo
3560335 gb Jommdo@mbo. 3ob yugd-66-
3mdn mgnnb 633mgdog 23sb 2EbGMABL,
Gopash, Gmam@(3 w33y omnbodbs, mgas
bambi@ 83n(306o80 GomoMomab bad J@ba-
@ gofign badwmomgdss (Duke et al. 2002).

ob @og@n Gm3 Lo8ogg nyzocngdaemabs
RmBRbbg 633mgBns cragenabs @d byenab Jum-
goennb 638mgde (3bomIympl, Gmd oo Lb-
9920 3ofmaggeregdeb IgBmaa Igbagaer
06> omagmam gagmgbongn bgemeb Gommda,
26y 03 bgFboo Bmbro dsmn doenbodnfgds.
©3)Adomgal  sbommgonfo @od@gde om-
6ndbwgemns dggee gag0d@ob s 3gbmm@sda-
nb badaMbgdab 3gbBagmabol (http//www.hon-

-health.com/honey-used-in-death-rituals) .

3omabmenmaagfio b3gd@Hgdalb Bobgmgno
80(330mgdmgdn  bbgomobbzs smgormgddn
3bm36mdBg6. 35-40 Brnb sbognb 8a8oy5(30
3bmaEmdes omorm 8cobmab NgHm sbemmb,
5396 30b »3783n mnbndbgds 6abgmzbad-
ob > 3o6bsymefigdom 3o Bodgeb > bmgal
883560

28537 dn(335mgd b mogolb Jomob m-

a3%6gm 653mgddns omdmBgboeon 6o 3gmnl
Lmgeb (Sordaria) omn Gammggbmds. gb jo nd-
3%) 838y30egdl, Gmd Bagompdgmo Mmeg-
ol boggmbmab dmenm mngddan Jamy@ygb
3moEs, 36y dob Bobafn badmgMgddy moy-
309mo. b3gJe®dn LadmgMgdal >MAbydmdAb
3oR39693gma(3s0. gb ab boMgggemgdns, Gma-
mgdbogy 3eFHudyan 396 Fo3b Joon ggmnsbm-
3nbo 56 3doggin biybab 353m. sbgo 3(396067bL
ogomomom  Inggmogbgde Gotn  (Cirsium),
Gmdgmng  30Ggge 60d9d3a FogLndormy
Fommybmdab 2:mByab (by&.4).

3. Jbmgnengdab s gommdgdab 653mgdnls
3s3@nbmemany@n 33emggob Jgmgagdn.

4mBmBab bbgorabbgs smanmgdnmeb smy-
dnemn @s 3gbBagmagnn 0gbs bbgs Jumgnmal
©5 gormmdgdab Bo8gIgdn. Boma Jommnbmenm-
angfa b33J@Mgde EoGI6NmN> m&  ne-
aMa8a%g (by®.7, 8).

60330 Ne 1. ngn sm8mRgbomns 3o3gM-
ob 396@Fomy@ 6oBomdn, gmeig o B83-
L28gy L3gBgdL BmEnb. Jbmagormalb Bdmggmb
30yFmb ymInmds s6smadds shggbs, GmA ngo
Bommnbos s abaebys dmjlumgnmmn (§ody-
2> 8,9). Bomn (3bgzMab o@ymabasbos o8-
©939mn. Jumgame bsj8omm @on BmAnbos
©> 3Ly FogFmemn mFAgsbmen 653n3n bo-
3mgbos ¢o86agn 8(336060b d@3aMo o oo
3mMnbas 39360 mogmmgobo 8(3960Mg. 3o6-
LobmgFAgmns 12 by-9(35botnb o 20 dsmob-

m3bolb  3@356n. R®a[Io
©m8nbaMgdl (3o3bgn. dggtins 8mbab, Bademal,

bg-8(39606 gm0

39Mybab, Mgbomonb, obomob @ gobol 88-
36nb 8oM(33mgdo. gRogmes cgmab, Goin-
@0b, Bogaemabs o 6339GRbemab 3B 39M0.
BamobmgBgddn 3g36ns cagenmgabo Jmen-
ambLbgdn (Apiaceae), mgdbnobgdn (Fabaceae),
053m3damo (Echinops), cxemoeam (Centaurea)
o bbgo. JoMgamas BaAdmeagbomn bea@dmnl
983960 0o bmGdengmmob Booglbgdal bofgg-
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gmgda. sbgmns, Bagamemam Bygumgdfioge
Ba@o@geo (Polygonum aviculare). 353605 Gyob
33036330b LAmEAgdN.

2Ga3aommnbmmmang@n 6:3mgdnlb xang-
30 Jomab dmgymb goGes 3g36ns Lbgo gma-
3mBg6@gdn (L& 9). oFnb bmAdengamab
Lobadgdgemn, Mo smdsm bogdmnmsb dmbg-
@ Jumgomby, GmBgmoy morn geMogren
80335 dymmab 6ob3sMa Ladmbo Mbms ngmb.
mogadLofms @oggab bab a060bdnMgdumen
ORGYEdn, Gog bagbmgMgdennb JgFnmsb
6@> dmbggmAamagm. sab 36xHgdnb, G-
3980b @a Lbgs bmzgmgdab 8njGEmbyman-
o badogdags.

030, 09533 omanmob smdmBbms Bage
BP0l ogds (Godmems 8). Bogymab dmgym
3gLBogmmorn ngbs BbmenmE dnbmyamasfig-
0 dngGmbymno. ngn (3bgFnbss s s3n@mad
8abn JoBamMn ©2343oggds smo aym bogafim.

603930 N? 2. gb Jumgorab 6adwdos @
030 3damno 3g@sdngab gha-ghmo gaM-
Jemob doihg. Amame 0fgggge gb Jbmgacn-
03 dommobss @1 ngn @dzabgs dmJbmgacro.
Jomgomab 3gbabgab osgo megmds 3gnbym
bogemn, Gowash, Gmamé RBL FaRdgman
g mbms ymgaemogm. 385y 3ommabmerm-
3ngfo bLIgd@fo Bomnmgdl, Fawasb nga 90
% Jgmagds cogmmgsbo 33gbstiggdab 38-
36nboasb (L@, 7.8). smnbndbgds 23Mgogg
BBIA0b 3nbabgdo @ Fabe ymobggdn.
Lyen  bg-83962gons Imnb  adBabodmas
16 @ogbmbn, basg (3abze ®©MBnbafmgdl,
o396 Gommn (35(36g0bo aym. Bomobmgbgd-
0 gobabobmgs 31 magmmgabo 33gbotinb
88396M0. JoRdmal Apiaceae, Lamiaceae, Cen-
taurea. 3g36n> 8§3zMab IgBgdgdmeme gyb-
®)30(3-

6ndn3n N 3. gbg(3 Jbmgaemnb GM6aT96-
&0 5 030 s@3mAgbomns gm@mabnb mobag-
g 656omdn. Jumgomby dnyfama oym
89d0 ggob mGzabammn 623mn. Ismabmam-

30R3s 26arndds sh396s, GmB Badyda Bom-
8mog g6l dsmnbs @s byemab BaGigge dogab-
296 23bomgdam Gggbomb. smbobadbagns
abag, Gmd bgmeb dogn 8g@ 0o, gne™g doma-
bs @ Fogg 8magafing JbmgamDy >Fob mog-
mob 6aBR3Bgdn, Foasb Jsmnbmemagann
bIgd@Mo domofad megmmgsba 8(3965Mgg-
30b JoMae@ ygmn 33Mnb BsM33mgdnon.
ofab 3ggMob BoMygmgdel 8365338
26930, by-3(39656 300> BmAnb 306abamgMs
18 §oJbmbn, doemobmgbgddn o 29 (Lg. 7.8).

Madsmnbmemgon@  Ba3mgdl  dmEab
a5>m@> byenob @ 3aemnb Jumgneaol dmggmbn,
3930 bab 3g@16ab 9RFgrgdo @ gud Hnb
dlmbgdn, g3e@gMdnbe @ Jmobdgda. 3ntig
Gom@ybmdnmss Bofdmmagbama §3ndgdabs
s 38 36>60 Byemab Byoend3gboMgms 633ag-
3 (L. 9).

603930 N? 4. gb 6ndgdng Jumgnmos @2
nan o8mBgbacnos 14 Brnb 8n(yzamgdymnb
ReBRbnaB. 36omndnb Fgmgase momanbmo,
43 Jbmgonn bymabss (Godgems 10,11). 5do3
®33b@omby 3ngFmos mogeab baFRgbydn,
oea6 Jorabmmmany® L3gJGBn dg3ne
aogmmyebn 8396069930l 88 39M0 (LyA.7,8).
bg-8(3965g9330  gobabomgFs 16 Gogbem-
Bab, d3maobmgb33n gn 30 339626l 3B396a.
39305 633cnab, Gnggemabl, 3gbob, Mibomal,
39Mybab, oo, 3obob AG3Hnb 8o (33cmgdo.

bomobmgbgddn  oFHdmab
grmmgbydn, Bmamnos Apiaceae, Lamiaceae,
Fabaceae, Achillea, Centaurea. 333%0s bm&Gdma-
bo > bbge bacmgbo BoM3zemgbadab 3@gga.
83069 Momeybmdncas BaGdmeagbamn Gyob
330869300 b3mAgda (Lwm.8).

ohadsmabmmmaonn@  Ba3oMbgdb  dmiab
bgeob 3mggmb aofms, 3g36ns bob 396 Jbab
3996 dndnma YrGgmydo. sGnb dsG33mmy-
6530b @oBmemo@gda @d bobodgdgmn. bo-
3Imgbos g @ Mab o bbgo 367Mgdab dmbuybg-
30 @> g30@gMInbo. sedmPgbaemns G3ndgdabs

obgoe  oo-
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Bs3;mgdagy. A(30Hy Gommgbmdamas Gab@od)-
"o 3393s Arcella-sb 658mgdn. sGnb 8@ 36060
Bymab Eyor8(39bay Pseudoschizeae.
6037930 N2 5. aga smgdmmos B3nbrs Jum-
3oL gommdamdb @s 28 gormmdab 6sBano.
Jbmgs bagbogmMns. 3abe Jsenbmenmangto
LIgJ@Fn dnmstas bg-83gbaMgms Igdare-
30bmmdng, Loy opeab 3@3ghe (Uimus)
FoBdmdl. dg36ns d3Mgogy 8mMybab (Alnus),
Boggennb (Fagus), Gbormab (Carpinus caucasica)
©> 3gbob (Quercus) 3@ 3Mab Bo(33emgdab Go-
mEIbm3s. (3m@os Badzab (Picea), goggob (Pi-
nus), bmgnl (Abies), magqobnb (Pterocarya ptero-
carpa), dgendanb (Zelkova carpinifolia), 353b30b
(Tilia), 6739FRbemaba (Acer) > >Gyal (Betula)
383950 (L. 7,8).
Jomnbmmmgag  b3gdeHan
BoM8mmagbomn  domobmgbgdn @ asbLa-
JIofgdem o JgrdnGgme bmGdmgymab
R®08gd30 @> bmGdmab yobgdle oRbgdumn
LoMgggmgda.  gbgbno, R3gmemgdMogn  da-
&oGams (Polygonum), bzstagms (Convonvu-
lus), B330MJoc08s> (Chenopodiaceae album),
BoBoduy@s (Fagopyrum) ms bbgs. s0bndbgds
9%mb bagzgmydn: 933560 (Artemisia), gob-
858 gn (Achillea), amGob 306 3o (Xanthium).
36domnbmmmany®  653mgdb  Imnls
m3nboMgdl bolb 8yBJ6eb  JaMgbgndmma
QRGIRYd0. 3Gl ogmob bab RGamgdng.
39mEg @mInboBoBl BoMB3momagbl Boggmols
bmgm Sporormiella. >6ab bbgs s 3gemab b gl
L3mMgda(y. gbgbao, Sordaria s Chaetornium.

JoAadmed

8(306g Gommgbmdnmos 36gFgdab mo Ggo-
3950b dgbmbgdn, bmgm amm8ybob (Glomus)
b3mEgdn, Jomob s bymob dmgym.

60393n N2 6. gb 6ndBagy gornmdnb 633mns
© 8obo Jsabmemanyco blgd@Ho bHymoa-
o a56bbgoggdames  Jumgnmob  6n8gdg-
3ab  L3gJ®Fgdnbaeb, FmamB(y Gogbmbm-
Bomfn obggy GommybmdMngn LomoGndao.
b-8(30656705 Iminb 33bnbabmgHs dbmmme

11 8(39660b 3B 3gM0. FoGHdmdb 3obab (Vitis vi-
nifera) 38360b GomegBmds. A(gnFigo goggob
(Pinus), (30(3b30b (Tilia), 3mbabs (Quercus), Iyy-
6ol (Alnus), mogbab (Pterocarya pterocarpa),
obomanb (Corylus), 3>ygmnb (Rubus), gggetobs
(Ephedra) > (3bGo@ysgzslL (Lonicera) 88 3ol
oG (33mmgdn.

domobm3bgddn momymamns 17 Gogdbm-
Bob 3@ggFn. @MInBogdgb Jmemambbgdn
(L. 8). dg36ns bmMdenb @s bbgs Laagbn
8o6(33emm36gd0b m@s domn baBgggmgdnb 88-
3060. 5mnbadbgds gamFn dof(z3mmmabgdn
(Poaceae), nbemnobgdn (Cyperaceae), semogo
(Scirpus sylvaticus), 533560 (Artemisia), bodyanGs
(Trifolium), 65(306 Jo3s (Chenopodium album),
B>63og0 (Carduus), mgdbnsbgde (Fabaceae),
o3 oo (Symphytum).

3633semobmemaon® 653mgdb dm@ab dg3-
Gnd> boba8gdgemn o damobmgabors gdnmg-
oo MRrGgegda. gb MrGEyEgdn semagob
(Scirpus sylvaticus) mxGgmgdb Bosgoglb (Kats
et al. 1977). 353600 bob 836460l 3a6gb4nd4-
0 PREIRII0 @ LG G 2373ab (Arcel-
la) 633mgdn (Ln®.9, Godmme 12), GmBmgda(y
Fomdgddn a3bamydo.

8535boedy, 308mBmNbaMy LIgJGMabogsb
R396 3gagndmns mogobygbor, AmA8 gnenmdn
>moggobasb nym ©IBEyma. smage g magom-
39390 2@anenddn ndGEYds. Fomdab sMbyg-
3mdab @ab@Mos 53Mgmgg BabGod o >83-
35L B3mgdn, dgMybabs o moxmbab 3§ 39Mnb
3dmBgBs. gb yzgms Gogdbmbo 3MR(3gmEads
©oFomdgdaen Bymnsb Bnomaggdty.

Bndyda NI 7. a06bormmmo 6039mdng Lb-
3oma 65Jumgab gnemmdalb Bo3mns. go6LoD-
@3Oamoes 14 bg-3(3960Mabs s 8rgbnag
(14) doemobmgbab @390, FoMGdmalb mbornnl
3830l Gommgbmds (Ly.7). dggMns Bgbab
(Quercus), goab (Vitis vinifera), 8m@y6ab (Al
nus), goggobs (Pinus), 333b30L (Tilla), Bsggemols
(Rubus) 3@39Fn. d3nfig Fompgbmdamas Bof-
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3mpagbormo bodgelb (Picea), apmob (Ulmus),
séynb (Betula), Bagyemabs (Fagus orientalis) >
%3G FbomsL  (Carpinus  orientalis) 8830l
806 (33mmndo (Bodgeme 13).

domobmgbgddn 3g36ns brmEdmnbs o bbgs
baogbo BoMggemmgbgdob s docmmsb sMbyg-
dumn bamgggmgdab 3@3g6hn (Ly@.8). dg3-
Gao abgzg Jmemambbgdelb (Apiaceae), mgd-
6006gdnb (Fabaceae), sL@Mob (Aster), gofie-
Jogogobbon@gdnlb  (Cichorioideae) 3@3col
8063330l Mom@gbmds. snbadbgds Gyob
33086930b Lam&ydn,

2(R33smmnbmmmaen® 3ngBmbimdnm 623-
ogdb 3ImAob ©MAnbaMgdgh bob 856 J6ab
3o696408mmmn RGoryde, Fmmgday obo-
b 876doblb dngymegbyds. A3afg Hommeg-
6mdnmas gngdgeb @d ogemab bab dgHgbals
&Foggom Mo gRrMggde. dx36nd aabnbad-
@3Fgma  bmgmb  L3mAgda. gabobabmas
Lmgm Brachisporium-ab bam@gda. gb bmym oB-
gde bob 836406%g. >nbadbgds Baggmab
bm gm Sporormiella-b bam@Ggdn, Lobodgdgeme @
Lgemab Jumgnenb dmggm (LyA.9).

3smabmammaano L3g]@Fnmsb 3s3ma-
®abofy g3ofommmde Gmd gormmdn abo-
b §mEg3nbash Mbms ymgamaym ©sbEy-
0, Gomasb 3g3Mns Gmgm(y dabo 3@3Hab
35M33emgdn, d3Mgmgg Babn 85MAgbab Nrg-
©gdn.

60330 N2 8. gb 6ad3n, damobgdol B3Ma-
@0 @gfmgdab o6 308b3sGn bmgmb 8basg-
Los. Jsrmabmmmaono L3gd®Go YomMgboe
3rnEoMGns (bu. 7.8). by-93g6s6Hgos dmenl
653mgbna 19 8(396067, doemobmgBgddo yo 37.
b)-8(396267730b %3 nFI0 FoHdmdL A3baeob
(Carpinus caucasica) 3@ggfa. 33360 53Bgm3g
agemab (Ulmus), 3gfgbal (Alnus), Baggenab (Fa-
gus orientalis), 3xbab (Quercus), mboabo (Cory-
lus) @ goBob B ggFa (Vitis vinifera). b3y EH3n
6agmgda 860336gemmds J3b Badeab (Casta-
nea sativa), 3>jemob (Juglans regia), §otingab

(Salix}, goa@3bnesb (Carpinus orientalis), go-
ob uniperus), dgemdgolb (Zelkova carpinifolia),
2sggemob (Rubus), 3nbab (Cornus), goggab (Pi-
nus) 83360l JoF(33mgdab Mommgbmdals.

domobmab33n  EMInbaMgdlb  bm@E3mals
e bbge goomdghgme deMEammybadab
(Avena, Hordeum, Secale, Panicum) @> 8son
baFgagmgdeb  8@39Mn. 3ggfns  ggeeyo
336(33c0m3693n3. oFnb  o@a8nsbab  Logyb-
mg@gdeab gdmgdab, 3babdnGo @s dnemagyg-
30b bafgzgemgdnb dG Ml BoM(33mgdo. scnb-
036932 @yob 3308630l LImMgdo.

s@adammobmenmanyfio 623mgde 3g3Gins. 53
®aa3dn ©m3nbaMgdh bob 3gMJBal RMg-
0. 3060badmaMs gogdgnb > myerab 3gM-
46ob RMgmgdn. Bggfios  aabgbabzFgen
bmymb b3mMgdn, Fm3mgdng dgmeg Qman-
656 62/A3momaBgb. 33n@ma, Azgbn sbMnc
3nyzommgdaeb ymAmabdn go8bdata Logdg-
mo bemgm ao0@9690.

ab3zomas Botdmmagbnrma 3(3965Mgms gda-
©gAdabn. >@nbad6gds Bsggmmab bmymb Spo-
rormiella-sb > bmye Brachisporium-ob bmg-
da. Lo gdsmm 3BnBx6gmmgobo 3gdamagbrmmds
m3ognd LIgJBHdn Bmmemaen 6530g3b.
3y Mammgbmdnomas babadgdgern @> Ggb-
&2 53780 Arcella.

3nmgdymn Igmgagdab 363emaba s Labmgba

JspobmenmaogBa  g3eggeb  39Ra3o
308mgmgbogmns 4200-4300 Benolb Babsbog-
o 100-3y Jgdo 3gbay, WoBMoge bmgm,
Byom3ghoy, GabGoGGe 23930, 3aMob-
ndamo gogdn mo bbgs. Rggbb Bngc a0b-
LobmgPamn  mAa60g30b ggmememgn-
WG Amabmgbnmgds BoMbymo  a0gdm
JoGmdgdob, Ggaombob mobedsg@eb, gmo-
35890 306mdgdnb smmagbnb Ladpoengdal
ndmggo. 2byag, o B Godab Iga@bgmds aym
3536 (gengdame  adbbomygme  ymGmobab
najmng. Jgbodmgdgemns sbgag as8mgogdgem
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ImboBMgds oRGY3GaBbRIML soBasbalb ym-

3oy, BFdmo3ngd by, 8ol @asgomgdgddy mo
©3Mdogngab Bbgdby.

JogmgmymenmgnnHn Jofhmdgdn

Jomnbmmmmansdn Jaemgmggmenmanyg-
6o GggmbL@Fnd3ngdn brgds dofncsmom
bg-8(3966gms  @adbmbmBoygn 3gBomagh-
@mmdab  baggadggemdy. 98 ogaembobdRoboo
0BobayMnl ymBmabob 8abaens agsmyFos,
G356 of 398mgmobrs o aobabadmgms
30-Bg 3g@n bg-3(3g60Fnb @ dmfigelb bobgm-
35, 0b 30M9dmgds, GmB (30(3b3Lb (Tilia) Bady-
3560 Gmemo 273 momddnb gzgeme bg)@Hdn
©> 93690039 ob @od@n, Gm8 360d365emmzobn
s@aomn M3ogne abgor bnodm dmyzetumm
gremcnb gmgdgb@gdlb, Hmgm@n(zes Bodemn
(Castanea sativa), dgemdgs (Zelkova carpinifolia)
©> @ogabo (Pterocarya pterocarpa) o8nb @ab-
G0fod, HmI Ymeds@Fo JoMmdgde mma-
3560gmmsb gmeMgdnm as3amgdon M@Hm
odomn  9bes  ymgemaym. smbabadboges,
Hmd EEgl 96s6sFob gmFmabnb nMagmog
3530 3gdgmos Gynb dmbs 339,70, bara
3:gbs Em3nboMgal.

abogg gbws omdgob, AmB (3o3bg0b @ Bod-
mob@Em3nboMgds 35630Mmmdgdmmns saMgmgy
ndom, Gm3 gb ™ Gojbmbo doomal 8b-
mmme 08 bndydgddn, bows mogeanb 653-
09305 dgdmERgbaemn, Ma@ash dsmn d@gzgco
BNGIHob ImaMmgomas. 03 60843330, boe-
o3 mogmab Badmgdn o6 ogngboBms, Jnt-
390 @M3nbab@n Mbomass. sbgm 608935330
393600 39fybab, Boggmmob, 3gbab, egeobs s
obnmal 33960,

8530boady, avdmBrabay  L3gdGMHnb-

2356 omo®bab 33mby, JMEyRgEImeE go
bmgge Fodmgnobnb dnms8mgddn 3gmgbnMo
JEAb 36Bbgdmdob ©AEML go3B3gmy-
daemn ogm goMomgmammgsbo gy, bomsg

333630, Bodemo o Hboms ©MInbofgdmo.
Gmam@y dobofiggn, 98 Hygdn 0dMEIIMES
Boggmn, Bgyg@Bbomma, mgme, 3gbs, dymyss,
R®o3BEbom. J3gdygdo 35360 aym obnmo,
Lptie, Boygomn, bydMgme, ggmya goba,
Am(3batin, (36Go@Ys39, Jnbrn, M30s, sbgnma.
sbmmBmgday Bmab  Jomomgddy, Gm3-
m93n(3 goggobambab Jamgdlb Bom3mamagbab,

306@ngecegfo  baf@ygrode
JoF30m ngm a>dmbodymma. domamIonosdo stry-

93969690

ab 3o6e 3M3mRIdmEs abgme Babzmgby-
30, Amamfozes badgo o bmgn. JoRaswm nym
3obg0mMgdame gogaob Gyeb 8sbogzgdag.
B> >mnbadbmb, MmI smBmbogmaom boges-
Aoggmmdo @mgb 6adgn o bmgob s gaemn o6
byoemmgds mdamabob 3gFHnmasbl.

smobBab JoMob s 8ab Fgbagamgdnb bo-
30Mgd%y 3PEImEIdmEe  goemob  Gyggdo,
Loo(y 3Mysbo (Alnus) gaGdmdmo. o3y nym
353F0eadgee  @ogebe, gogomn, G-
@0, gl omobbab ggerby 9333960 gomnb
&y 99mAERgBommns dbmmme ool Gyg-
o (mogmmgbeb LodbMgo-wsbogmgomnom). 3
&Yab 00603geMmgg bnaoge Jomobmmmgn-
s Igbbagmoaenns (Stuchlik, Kvavadze 1998)
> dnbo b3gd®Mmo gdbaosgLgds s656oyFnb
gm&E@bob goemmdgdab bIgd@Ggdl, s 3g&-
dmg 08 gommdgdab, Hmdmgda gomdFo Ima-
™398mo domabnbasb ogm madbowgdmemo
(by65.7,8; 6nd. 8).

ob Hmd Bademn, Gybams, (3ogbzn @ mo-
960 EoMdMBabl JoFan bogbommas gsdmagemo-
B> mogmmgbeb Bag@mdamBn Bo@ oG gdmmas 18
Bmmns63s 3@ 3fnb 8mbogmEnbads (Kvavadze et
al. 2015b). Rs3mmgmnmo 3(3965Ggms 3@ 36ab
IGmEydges 0bdAEYds 08 Brmgddn, Gmamg-
Loy 20nbadbgds Bemomn Bg83gModmHal
85893> (van der Knaap et al. 2010; Kvavadze et
al. 2015b). bmermE Mdom @S beBom jendo-
&9 306mdgddn nbMgds dymyas (Kvavadze,
Connor 2005) @s sm3mbagmgo baJoGBoggmmm-
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0 egb ab Fg8mERs 35d56g9Mab Boydae-
0. abogmymdn Aoy Gommybmdon agb-
3935 >x23gmnb Bs gAdombs s badgaMgmm-
3. 5BgMdanx 0630 dyegae 3o3Famgdamas
m9bgm@abnb cdnm odemmd sanegdby
(Kvavadze, Connor 2005).

ob gogd@n, Gm38 4200-4300 Enab Eob go6bn-
e 6930m630 3rando@ o InBmdgde go3-
amgdom, UGGHm odama ogm, >esbGnmgdl
03Mgogg 3oggomgdyenb 896x0b dgomdy
o@8mBgbamo 3sGsba@amno gnab - GFnbym-
ob 3396 (3bgda. BMmobaGmbLL Lbgoggeor
&Fm3ngnm @a935093b Nbmegdgh, Goeash
030 megb 3o3Raomgdymes  defecmee
LoBbGgonb mdam J3gybgddn (Araujo et al.
1981; Boucher et al. 2003).

odognn JenBodmHn 306imdgdab s@lbgdm-
3ab joFan 3sRgg6gdgmns saMgogg 3@ 6260
Bymob Bysma(3g6oty- Pseudoschizeae (Scott
1992; Kvavadze, Davadze 2014; Medeanic 2006,
Medeanic et al. 2010), Gm8gemn(y >@8mBgbacn-
05 96569Aab gm@Amobab obomodn, gghdme
Jo Joernmdgddg, dniggoemgdmb bLodmblbs w2
87330, 36036+gema Byard (39606 ba3mgbna
33Mgmgg ymPmabob no@o by

2058060l bodgm@bym Gmmgobgmds

36aBonFnb  ymBeoabab abomob  Joen-
0bmmmaon@ds  Jamgaed oBggbs, Gmd o0d
©Amb goBbammam Mgazemban JoMgom aym ob-
gnonfigdammn  dnBomdmgdgmgds. aagbgdm-
©> bmE3emab Asdmpgbady Rodn. dmysgeoo
33605 (Avena), Jotn (Hordeum), ggogo (Secale),
mmBa (Panicum). 3ofasm ogm aobgnmafgdy-
mo 353960bgmds @d 3gdomgmdos. 89396abg-
mdab oBgmemn oMamdgbdns ob Gmd, gobnb
38 3Mab dsM(33mmgda Jbgomas 6Gdmmagbaemn
gmEmabob memngddob gggeme Lobab megsbam
653m3n (b, 1,4,7; Godame 14).
nongbgdmes bama(y (Linum), opaeb gme-

00630 653mgbns byeab Jumgnmalb godMoge
dmdgm. Jofgom aym asbgnmafgdamoe 3g-
@gedeEmds. onmgdeb ygzgms Jbmgomn, Gm-
3gemn(y 633mabns ymE@obdn @sbann Bgbo-
@03 8mgbmgaemn o 360 bgmaa (Bodyas 10).
byemob Gadb@nee nmgdgdmes bbgowobbzo
ggfda. smd3mBgbnens (30bggMa, yzaomgemn,
336nbggFe, yogobggFo Lymeb @sG@yeme
doggn @d dmgym (Godymo 15).

85(3bmggempmda Ybrs ymgnmoym. 23ab
obgEns 6089dgddn Ba3mgbn Jmbbgen-
o edfagn Baggmelb bmgm @ (3bgMab
329 ymabast @oddamgdamoe Bomab Jumga-
0 @ ogds. J9Maom oym 3db6gzamagdama
3@ 3gmday, Fmdgembsog boydsme mago
3:L3Gadgdn IJmbrRy, Moy GYIdn Brnmon
oagiramgzabe 3(39606930b 3@bgdmdna aym
8°630Amagdame.

@oAdoengnb dmgngFon BMHaagngdo

3ommnbmeamang@ds 33emgged 3odmogmabs
2aMgm3g ©dIFdorgel Godmegbndg GHorn-
(30° @ Jgfidmpg ab, Gma bogdsme agn Bm8nb
bob @ gghedngam FoMdomde Beggoeng-
el oogemn o9§s63b. LanBBgFgbma oy
Go@md 5896676 An;33oemgdgmb Fyfigemem
@b, gb @ag@nb s8babggenn Imdgb@ns, oy
2833560 8mgBgmgdob bbgs Indgbn sGELgdMAL.
d>mobmmmang@ds  gagemed  ofggbs, Gmd
ab §Fomogns 9Ptm syl oMbgdmdwms,
o306, FmamG3 1339 0060865, Jmmasbab
§mma63n bad FaGdgemdo bbgoabbgs Gndab
g s0dmAbrs. gb ymEimsbe moMommgds
d3.6. XXVII-XXV bb. (Kvavadze et. al. 2007a). 58539
Jgfomeabos dgdggdab badabe, bama(y sbgag
s@@mRgborne gl 653mgdnobn anbab
Facdammo (Martkoplishvili, Kvavadze 2014). o>~
gmob s magenab IGmegd@ob dngBmbym-
3gmo 653930 6sImgbod 330568MnbRomb
L53>ARbgdob Fumdgedngg (Kvavadze, Nariman-
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ishvili 2006; 2010). 35630, 3b@G0gnFa babal bo-
8o6b3n omdmBgbammos mabmbmo, Gmdgmn(s
0gmob magmoo aym 3ogbgdamo (Chichinadze
2013). aggge 6mImgbn dggmgboe (330mob
onen JsMagn (Chichinadze, Kvavadze 2013).

bbgs Jgggbgddn gb An@momoe @oggagbag-
s dggmo 9a303Gob GoMambgdal badab-
9980, 530l 3oMan Bogomomns Gy@obbodmbal
LoBaGbIn >Abgdamoe 3583M> cnbolb gMHan,
baag nygm BamBgmo ,8omamn bamobbab oo-
o’ (Lucas 1958, p.71). Gmam(y (36m3nmos
b 89-18 @abobBool IgMnmmns, GmBgma(y
ofameyds dg.b. 1580-1350 bamgmbggdoo oo
0go asgomgdom a30bmgmos gnmmyg 5656ay-
Gob 56 gmEnobal ymEmabgdob sbage. gb 3o
33°%nJ93nBgdb, Am bagoGmggemmb §gfn-
&MEnadg JggaB figmdsb gozomydem mgHim
oEn ab@mGno odab, jopMy sxngedo wms
2Bnadn. 98 oMgab aobgnmagdolb JaMggmmn
333mo  oggnjLofMgdamas BgmmoorgGo o
oBgmmoorgGo  Bsdmbabmatigdalb  FGgemab
Jsmobmmmaonfo sbsmaboo (Kvavadze et al.
2014; Kvavadze, Licheli 2015). 835309836 gmdab
8dmmog a563nmafigdabmab mbms ngmb ms gog-
afigdymn mogmob 393mygbads mogMdomgols
Fodgomdng, dbgmagmmdedn a3sd3b -
o cogmols 208653 ®@d vsafgogg dom-
Badnfigds mogmom. Gmgmeiy 133) omnbodbs
9606oMab  ymMmobdn, Lodngg Boigomgdy-
mob y3gms BmBRbob dgomby ool Bodmgbn
mogyeanb 6odmgda.

n@gFog ol ByoBimgdnmeb (36m3nmas,
6m3 gdggmgbe 280360 (3bgma yeoBsgnb
306mdgddn mogmdn nbobogres bmAL s
bomb (Wahdan 1998; Sharquie, Najim 2004).
obgzg (3bmdoenns, Gm3 dygm gaged@abe s
2Bnadn (sbyMgmn) mogmab 89337md00 brog-
3dmEs 33MEoamoralb dommbadnigds, bmenm
LIsAbymgdn
0460@3696
honey-used-in-death-rituals/). 3smobmomago-

330borgol  maggmab  (330e0b
(http//www.honet-health.com/

WwEds 33308 3ddmagmabe mogmol sbyg-
dmds dggem 343a9ddn(y (Zander 1941). ;mogyen-
30 oym @oyMdmgmyme omggdbobry 3o3g-
mbymmn, GmIgmn(z @andoms dg.B. 356 Bemb
> aoMmon(zgoms dg.b. 323 Byemb. GmBab
083960080 3ombadofgdnl 58539 Igommnd
s 3Mdorgb 3GBynbgommy Bomenba, Gm8geay
ab@mMomen Imbo (399930l dnbgmgno onds-
©3 osbmmmgdnm 742-747 Brngdda.

2@ Jgmemansde  3aem-
8obgogoo,

LagoBanggemmb
abmmmgonFo  8mbo(zgdgdab
8n(3g0mmdmob oogmmoe damdedafigds go-
dmgmmgbommos 3B gaac-oFadbol JamEmHab
REmabrgm (dgd3gde) o sy 3gobogyn-
6ggdob (Ronmatin) LoBaMbgdda, Gmpgbags
J@eds@n ogm omGgbare mdormn s bm@om
(Kvavadze 2011; Kvavadze et al. 2012; Martko-
plishvili, Kvavadze 2014).

2baboginb  ymBmabalb  Gaboems,  Lows(s
Lodngg dn(3zomgdmeeb RmBRbYY  om8mAg-
Bagos moggemob 6o8agdo 3@ Jo(3ndL, Hmd
ogmon dambsdatgds, GmIgmn @onbym
2MY3Mnbgoml  Jamggm @23ty aMdym-
R03mRs dgegbafo Jom@yGeb GmL @ gb
8gome 8mgos sy Fmobomymbygdsdey,
Gmgboz JmnBagmn  306mdgdn  dorrnob
0800 @5 bea@om @bs gmgoemoym.

>Abgdmab HedmEgbndy sbbbs, ory Mo@md
bregdmmo 9@330060b dornbadntgds 56 3vdn-
@ogo@ne. dnggmn s6ob 3ngngbyfio mgom-
badFobn, Ggmeg jo bbgoobbgs Aamngann
2b3gg&o (http//www.honey-health.com/honey-
used-in-death-rituals/). s6Lgdmdos mogmnm
BorBadafigdab bbgomabbgs dgommegdn. dggen
93303830 933Bob Fgdmbggaede Boggoey-
3gmb 9b393696 egeea gegrgboney by-
mab Gommb Go8megbndg 536530, Ig8ma 3o
80330 gdmb omggdom 3Fogmbgb (htpp://
science:howstuffworks.com/science-vs-myth/af-
terlife/embalming2.htm).

Bmg 390mbgggadn Bnzgommpdmb Roe
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(330emb obbodmbgb o Fbmmmm 3gMg obgg-
30696 mogmosb Gormmdo. gmabab@ué ©o
Gmdanm Jgfomedn Soggempdnmb bdeMoe
20530L73@696 Mogmom gogbgdmen JobFHdn
(http//www.honet-health.com/honey-used-in-
death-rituals/).

©sb336980

Logdome dmnmsfn dsboemnb  Jommabmenm-
an@ds 3ampged sRggbs, Gim8 42004300 Beoob
Bob omabbob ggmby Jmedodpfo dnMmdy-
30 my3ebrgmast Igmegdoc gghm 0dn-
@o @ BgbBnabn Mbm> gmaneoym. o3 go@lb
omobEMgdlb dnzgorngdmmol 89bgal dgocy-
By om8mAgbomo  JsRobodmmne doal Gfob-
el J3ghbgdn. GRnbnAmBLL bbgogzefoe
GFmIngnm 035m0 MBmrgdah Forwash
030 mgb 353M(39madymes dofacomag bodb-
goob mdoem 439469830, odagmo jemndo@mHo
30Bmdgdab oMbgdmdnb joGan 8sRggbgdgmmns
2369339 8@ 36on Bymmnb, Lomdmamysatgemo
ByomB(3g6athg- Pseudoschizeae, GmBgenn(z bo-
3m3605 365657Mnb ymBEmabob dobornsdn.

339308 safgongg obggbs, Gmd ommobbal
300 o 303gdatg Bongdeb J3a@e gormargd-
By, 39960 JumETGab JgFemeab Mmb
3°3M@aegd oo Gofomgmanme-
3560 Byg, baay 3oban: Bsdemn @ AEbormd
em3nbogdms. Mmamey 8abarggn 53 Gygde
ndGrgdmos  Boggemn, bgjgFBbommn, momo,
b, dgerdae, xeaGbome. Jaodyadn 393k
nym mbnmao, bgGem, Bsygome, bygHgan, ggeng-
o 350, esbatn, FbGGYS3s Bobrn, m3nd,
abgamma. smoBbals 0ol b 3ab Fgbsjomgdmsb
36GI@RIdMES gormol Gyggde, by da6y-
260 goMdmdmo. 5dgg nym gogP3gmgdymn o-
@ob0, 3ogommo, @s Gongn.

b googdnb g@tm bgms 6obacr-

oym

3n, Gm3mgdng Joggobombab Jomgdb Bof-
3mamanbgb, joMase ngm gsdmbodmmoe y39-
mo 33gbatigms ggHdngomu®a baBGygmo.

domomBoadn ofigsb a3fms M mEgdmms
abgon BoBgmabgdn, GmamEn(zas badge ©d
bego. a0Bgnmofigdama agm qgoggeb Gyob
3sbinggdng. 9b@d >@06036mb, Amd s@mdmbog-
mgor bogotmggmmdn memgb 6adgn @s Lmgab
2Rgaemn o (30mEJds mdarnabob IgMnmasbl.

26569)%nb ymBH@Bab dabiaennl Jsemnbmenm-
a0mfds 3agmed oRggbs oaMgmgg, Gm3 od
EAmb asbborrgen Fgzombde JoMgsm aym
33630m0Md e 306503m7dgmgds. acgly-
3mps bmMdmab Gadmeybady Rxedn. dmye-
3om 3g6as (Avena), Jgfa (Hordeum), g3ogn
(Secale), mmdn (Panicum). 3ofao@ oym a06-
gnoagdmma 3g306obgmds a dgdacgmds.
3myogmom bgmag (Linum), Forasb ymAmebda
653m360a bgemob Jbmgaemal o8Msga dmgym.
Jofasm aym asbgnmsgdyema dgggedGmds.
a0mgdab yzgms Jbmgemn, Gmam(y bgeonb,
sbgag smab, Bm3gmeg 633mgbos ymAs6dn
obamMn Bybomas 3mjLmgnema @s oMo byg-
mao. bgemab Jbmgoame ampdgdmes gedfog
@9gdda.

3gbmggmmgday bms ymgemagm. 3ab
@b gMns 6adymdgddn Badmgbe d(3mbbyem-
o wpdfsga Boggemal bmgm @ (3b3Mab
3>@yrnbasb ©33%smgdama ool Jbmgo-
mn > m)Js. JoMadE aym asbzndmagdaere
3gadIPgmdsa. Amdgembsg bogdame morn
33L3Godgde Igmbms, Mo GYgdn dremsfa
asgmmgabo 33gBoMggdelb @Lgdmdac oym
a96306mdgdgeo.

Jomobommaog®e  bIgd@Fgdamsb  ao-
8mBnbariy, Jofiggmmn gdmeb Jagd mo dab
afagmng 439es sgdgme 6adgdn, Gmagmag
8qdo ggfab mas6agob BaFdmomagbl, sGal
sgmo. cageoc 353bgdIemn 96w’ ymgarma-
4m bob @orgo gadaeze. Aygbo s, gb duei-
oo Bagggee adbs @agdarrgab Bydama
3mymg gfom@dn, 36 Agbadmms, mogem wms-
JFdorngal 8m3g6@30. Fofigmomsb aomimem-
gfama mogeze 3ngbgde y3gems gBmnb 4393
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3ds6g Bagob. gb 3Gab g&emab dmEGdemgda,
bagodgmn, Jbmgamn, B6xma, banmsboy omy-
dammns bsggemgge 6083gde.

ob @og@o, Gm3 Ladngg dazommydamob Rmb-
Rbdy B53mgzbos cogyemabs s bymab Jbmgo-
ool Bxdogdn (3boymdlb, GmA Bson bbymmg-
S0 aofEagoegdob 3g3wmga Bgbagpmn ogbo
oogmon asgmgbonm bymob Gommdn, 864 o8
baGbno dmbrs 8sma BarnbaBagds. @ Rdarm-
3ob sbommaenfo gogd@gdn >mbndbgmos dag-
o 93303@0b s Jgbm3m@e8anb LoBaMbydnb
gbBogemabsb. 3656am@nlb gmEmobal Babams,
Loa(g baBagg nzgampdamnb AmbRbDY smBm-
Bgbagne magyemob 623mgdo 238,30 (398L, GmA mo-
Qoo dombadnfigds, HimBgmngg bagoGmggmmb
GIFn@mAnsdy anbym sEMgdGMnbgomb Ink-
30 9B23%y 3Mdpmmpdmes dgmgbaio yom-
&afob eAmb @ gb dgmmee 8mgems sMy-
9oL 39699308y 08 8mB8nbEdTn, Bmegbag

LFsmgdnb s §d9mgdab smByRammds

Jnds@ 6o 3ntmdgdo 3bgmo ©s bmGom gbos
qujngnam.

©e@gb 26Lgdgmo ;mgmeins, Hm8 g3emIsdn
ogmom doendednfgds Igdmznms Sxfng-
036 > Bnbs sbanmsb Rggba sbaemn 8mbBacyg-
3900m > oLENGEYDS, Fowash bodsGamgg-
mob BgMa@mEnsdg mdggmabe sednsbn o3
GMoaadl @M sy nygbodms, gnwey
933038 9b> ©> Bnbs 3BnsBn, Morasb 8gayn®-
JFgmds of 9gcm 8dmogFo aym. s8n@m8 o3
GMo@o(3nob ao3M(39mgds HmamMz g3fmdo-
3n, sbygg obnabs > sx3Rngoda Ragbo GaHo-
GmGonrob gbms ymgmommaym.

3omnbmmmaann 8mba(393gdnc manbrogds,
Amd 3540 Benob 0bmngomel aoGoa33omyds
393560 b@s ymgPomnym, Momash ab Logmgb-
ol dmeem @mggdde InGndyal gamors @
8500 LadmgFgddy Layggdmme.

by, 1. 8gmeg g@mob J353 > 8ab oMagmeg smydyen 608437330 smBmBBama by-3(39BsGgos
0 3R J6oMgdab 3@ 36Gnb 3omnbmemmanynPa @nsgHads.

L. 2. 8gmeg g@mab J398 @ 3ab nMggemng smgdyen 603mdgddn smBmBgBammo dsmabmgbgdal
88360l JsmnbmenmanyFo asgMados.

Lig. 3.3gmeg g@erab J393 s 3ol eFagemog smyde 603435330 smmBbarmn sGodommnbmem-
a0Mn 6530gdob EnsgMmads.

by 4. a(3gomgdergdob AmbARbAL M2 56xm 653mg33n smBmAgbomn bg-8(396Ggoms ©s d:h-
4656930l 88360l Jsmmobmmmgnnfo ogMods.

L. 5. Ba3gemmydnmgdob AmbRbob mEa36mm 6s3mgddn smBmBybomn domabmgbgdab 3@ 3Mmab
3ammabmmmannFao nog@ads.

by, 6. Bagggomydaengdob AmBRBob mMasbmm 653017330 sm8mABgbamo sGa3smabmmmanmo
6o3;gdob mnoaMads.

by, 7. Jbmgaegdob > gnmmdgdnb 60393gdda smdmBgbamo bg-8(3365G g0 o 31hJ6eGgdab
883ab Jsmabmermagnyfo EoogMods.

L. 8. Jbmgomgdab @ Faenmdgdab 608939330 smdmPgbarmo daeobmgbgdal 8@3MHab oem-
nbemmman@o ©eogMads.

by 9. Jbmgaemgdob @ gommdgdol 608¢ddde smBmRgBomo sMsdsmobmenmann 633mgdal
053535,
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&239egdn

&03.1. 3aMggemn gBmab dgmeg dmEmdarby Angfum mAgbum 638:9d3n (603.2) smdmRbammn
cogmmgabo 8(3gbaigos 3@ gfnb 8o (33mgda: 1,2 (3ogbgn (Tilia); 3-3abo (Vitis vinifera); 4- 3ofi-
Jogodabbontgdn (Cichorioideae); 5-ba8ymo (Trifolium); momom (Centaurea); 7, 8 -@7hmbEgda
(Lamiaceae).

®%3. 2. 3nMggma g@mob dgmAg dm@damdy ngFmm mEgobym 65309330 (608.4) >e8mAba-
ma 3MJsmobmmmaann Jomobmdm@ggda: 1,2,3 -6ggghbmmab (Acer) 356 dbab 35M96ndmmon
QROIRII0;:4,5,6-7mG 3Rnb dbybgde; 7-88 36060 Bymab Byomd396sg L3nfmynts (Spirogyra).
@93. 3. 3nMggmn 9@mab gmMg dmdarmby dnjEqm mAasbmm 68:yddn (608.3) s@dmhbn-
o 2AJomabmmmagono Jomnbm3mGiggda: 1,2,3--6g99Rbmmab (Acer) 856760l 3269608 nma
QRGIRYI0; 4- bgrmob EGAHE dogn; 5,6-bgennb Jbmgamol @odemnmo dmd jm.

$93. 4.35-40 5ol nygommgdmnb gl Jaemaby smdmAgborn @@ ol dgbgbgde (1,4.5) o
8abn ymabggdn (2,3).

&93. 5. Jormab 856%0b dzomdy (60d.5) sm3mBgbarmn mogmmgsbe (3bafgms 3§ 3gMa: 1.2-ma3-
3dm33oemo (Echinops); 3-gs@bggmogs (Astrantia); 4,5 6ac-3aga (Carduus); 6 a@3ab Sbacns (Serratu-
la); 7-5b@s (Aster); B-8s@o@gems (Polygonum); 9-12- (3a3bge (Tilia); 13,14-maddsto (Symphytum);
15-3693n (Eremurus); 16,17-3o(mbb3d0 (Rosaceae); 18-bggFgmn (Rhamnus); 19-8hmbobo (Lami-
aceae); 20- badyyo (Trifolium).

&3. 6. Jormab 3650l dgomby (608.5) sm3mAgbamn magemmgsba 33gbafigms 3@l 3ubmg-
30:1- maggm8dams 5 Basbuin (Echinops and Apium); 4,5 - ngeo (Rhododendron luteum); Badeno
(Castanea sativa).

&3, 7. Jommals 8960l dgomby (608.5) smBmBgbomn JoMsbodgenn gogdab yzgMbgdn: 1-ngad-
@b mG3oo (Fasciole hepatica); §obas (Trichura trichiura).

Bod. 8. gmFmab3n am3mRgbarmn Jbmgarme: 1,2-ag s (x20); 3,4-35enab Jumgnmo (x40); 5,6-dormnb
dbmgaemob dmgym (x400).

&93. 9. ymHM3630 sen8mBBamma Formab omgn @a Jomob Jumgaea: 1-Boaab amgn; 2-3armob Juem-
30e0; 3-3oemal dmg ym (x400).

$93. 10. gmPmabdn semdmBbamn bymob Jbmgaena (1) @s bymab dmggem (2,3; x400).

$93.11. bgemob Jbmgaembg 9dmABoma magmab bodmn @s 82L8n b33mzba MogEmmyobo 8(396atg-
oo 9@ 3g6a: 1,2- ngmmn (Rhododendron luteum); 3-o0bsBsGabsms (Chamaenerium); 5-(33¢3bga (Tilia);
6-Jatho (Hordeum); 7-bmdsna (Triticumn); 3oba (Vitis vinifera); 11-bgdégmme (Rhamnus); 12-Jmagmb-
B9dn (Apiaceae); 13-mnadgota (Symphytum); 14-badym&s (Trifolium); 15-8&ahmbobo (Lamiaceae).
&3, 12. goemmddg (6adgda 8) smBmbgbamn sGedsmnbmmmann@o B23mgda: 1,2-@gbGoGHo
23935 of(3gmo (Arcella); 3-bgmob dmgjm; 4,5-83965Fgms glaggHdabn: 6,7-6539emab Lmym L3m-
HmEG3ngme (Sporormiella).

&9d. 13. goenmdbg (603930 8) se8mRgbnenn 3(39b0Mgms 3@ ggfin: 1,2-3opbge (Tilia); 3-6o3ofgs-
»s8s (Chenopodiaceae); 4,7- mmoddats (Symphytum); 5 Bo6-dagn (Carduus); 6-badym&s (Trifolium);
8-bem&dsea (Triticumy); 9,10-8gBmbabo (Lamiaceae).

&od. 14. 56565690l ymBmabob bbgomabbgs spaommsb sm8mBgbarnn 35bab 3@ 3Gab (Vitis vinifera)
do(33emgda.

&03. 15. 565690l ymEBmebda 6a3mgbn ggMamo bgmab d3mgym (2-6) @a Jagnab demgkgm (1).
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PALYNOLOGICAL STUDY OF ORGANIC REMAINS
FROM THE ANANAURI KURGAN

Eliso Kvavadze

Palaeobiology Institute of the Georgian National Museum

Introduction

More than 30 samples collected during exca-
vation of the Ananauri Kurgan were processed in
the Palynology Laboratory of the Institute of Pa-
laeobiology, Georgian National Museum. Sam-
ples included: different types of textile, wood,
organic matter collected from skeletons of de-
ceased, content of vessels, baskets and bags, or-
ganic matter remains fixed on the chariot wheels
and mats.

Palynological research of kurgan materials
in Georgia has quite a recent history. The first
publication was about Tkemlara Kurgans paly-
nological study which was published in Poland
in 2004 (Kvavadze et al. 2004). This research re-
vealed that during the Early Bronze Age (2624
cc BC) on the territory of Tetritskaro 1400-1500
MAMSL. lime, chestnut, zelkova forest was grow-
ing. This composition of plant taxa indicated that
warm and humid climate prevailed. Most proba-
bly upper part of the Ne1 kurgan was covered by
flowering zelkova branches, because numerous
pollen of zelkova flowers were found here (Kva-
vadze et al. 2004).

The presence of lime, chestnut and other
thermophilous tree species in Kartli highlands
has been confirmed during Kodiani Kurgan pal-
ynological research (Kvavadze, 2006; Kvavadze
et al, 2007a; Kvavadze 2008). The mentioned
kurgan is located near the village Sakire (south
of Bakuriani skiing resort) 2289 MAMSL, dated to
27'-25" cc BC. Now sub-alpine and alpine grass-

lands and shrub lands are developed in this area.
It is highly possible that the female individual in
the sepulchre was an apiarist. The deceased was
buried together with three vessels filled with
different types of high quality honey (Kvavadze
et al, 2007a). During following years Paravani
Kurgan organic remains were studied and pub-
lished (Kvavadze, Kakhiani 2010; Kvavadze et al,,
2007b; Kakhiani et al. 2016). Research indicated
that during the first half of the 3 * millennium BC
(26'"-25" cc BC) broad-leaved forest was spread
with domination of oak.The mountain slopes
near the lake Parvani were also covered by the
forest. Mountains are 2500-2600 MAMSL in this
region. Agriculture was well developed in the
highlands of Javakheti and Meskheti (Kvavadze,
Kachiani, 2010; Messager et al. 2013, 2015). The
burial rituals were identified. Ritual chariots were
decorated with flowers; the chariot platform was
covered by leather. The floor and walls should
have been covered by flax and wool carpets
(Kvavadze et al. 2007b; Kvavadze, Kakhiani 2010;
Kakhiani et al. 2016).

Following the Paravani Kurgan palynologi-
cal study, results of the Bedeni culture kurgans
from the Bedena plateau (Kvavadze et al., 2013;
2015a) were published. These burials (Kurgan
Ne2, 5, 10) were dated by radiocarbon technique
as.25'"-22% cc BC. Numerous textiles, yarns, mats,
baskets, boxes, wickerwork and other type of or-
ganic remains were studied. A wooden box with
four chambers from the Kurgan N210 turned out
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to be especially interesting because, in each
chamber different types of medicinal plants were
placed. In our opinion this box should represent
a pill box (Kvavadze et al., 2013; 2015a). The sides
of this box as well as the cover were decorated
with waxed flax textiles. Beeswax remains were
discovered on the flax and wool textile remains
from all three studied burials (Kvavadze et al.
2015a).

Apiculture, wheat farming, horticulture, and
viticulture were developed on the Bedeni pla-
teau 4500-4200 years ago. Samples contained
well-preserved remains of wheat and other ce-
real crops, their pollen and seeds. In one of the
baskets figs and fig seeds were found. Vine pol-
len were found almost in every sample, also, here
were found vine shoot macroscopic remains
(Kvavadze et al. 2013; 2015a).

Broad-leaved forests prevailed in the natural
landscape of Bedeni plateau. Chestnutlime-
zelkova, hornbeam, and oak were the domi-
nant trees. The climate should have been much
warmer and more humid than today, otherwise
neither zelkova nor fig trees or vine could grow
on 2000-2200 MAMSL.

The Early Bronze Age sites are palynological-
ly studied only in the Inner Kartli and Javakheti
plateau. There have been no such studies con-
ducted on the Kakhetian contemporary sites. Re-
search of the organic material from the Ananauri
Kurgan will let us find out climatic conditions and
other environmental factors as well as character
of agricultural activites and burial rituals on the
Alazani valley 4300-4200 years ago. These data
will be compared with those from the Kartli and
Javakheti higlands.

Materials and methods

In total 34 samples were studied. Material has
been processed according to strandatd method-
ology (Moore et al., 1991).

First stage: 100-150 g. of each sample was
placed in a porcelain cup, and boiled in the
10% solution of potassium hydroxide (KOH) for
3-5 minutes. The obtained solution was sieved
through 0.1 mm sieve. Then, the boiled and
sieved sample was placed in a flask and stored
for 24 hours.

Second stage: The sediment of organic mat-
ter was separated by centrifugation, which is
washed multiple times in distilled water, until
the water becomes transparent. Cadmium heavy
liquid is poured on the obtained sediment and
certrifuged for 20 min units in order to separate
other organic (pollen and other organic remains)
and inorganic matter (soil, minerals, etc). Soil par-
ticles accurnulate on the bottom while the pollen
grains emerge on the surface. The emerged or-
ganic matter was moved into flask, where it was
diluted by distilled water and stored for 24 hours.

Third stage: the obtained matter is placed into
reguiar tube, it is washed, and acetolysed i.e. col-
ored. After acetolysis the sample is again washed
with distilled water, dried and put in glycerine.

Fourth stage: we take one drop of glycerine
with organic remains floating in it and the spec-
imen is prepared. The specimen was studied
under the light microscope Olympus BX43, pal-
ynological and non palynological materials were
identified, counted and photographed. At least
250-300 pollen grains and same amount of NPPs
(non-pollen Palynomorphs} were counted in
each sample. The counted and identified organic
remains were statistically processed and Graphic
representations were obtained by means of the
palynological software Tilia.

Descriptions of palynological spectra of the
samples

1.Samples were collected under the second
chariot and around it. In total 8 samples were
collected and studied. Their palynological spec-
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tres are shownonfig. 1,2, 3.

Sample N*1 is a fragment of a textile fixed on
the second wheel of the chariot. Sample N92 is
the remains of a textile which was upholstered
the arm-chair, found under the chariot. Spectra
of these two samples are significantly different
regardless of the fact that both tissues are flax,
and on both of them dark organic remains and
clay were stacked.

Sample Ne1. Pollen of 8 arboreal taxa and 27
herbaceous were found. Among species of trees
hornbeam and oak polien prevails. Pollen of ha-
zelnut (Corylus), chestnut (Castanea), pine-tree
{(Pinus), vine (Vitis vinifera), blackberry (Rubus)
and currant-shrub (Ribes) are relatively few (Fig.
1). Herbaceous are very diverse. Representatives
of the family Apiacea are dominant. Cornflower
(Centaurea), clover (Trifolium), leqgume (Fabace-
ae) pollen are rather numerous as well. Buck-
wheat (Polygonum), borage family (Boraginace-
ae), chicory (Cichorioideae), crocus (Colchicum),
globe thistles (Echinops), plumeless saw-wort
(Serratula) pollens are also well represented (Fig.
2). The listed plants are melliferous (Grossheim,
1946; Perisic et al., 2004; Antoine et al.,, 2014; Ta-
shev et al,, 2015), they have sweet and aromatic
nectar, and that is why attracting bees. Pollen
grain patches were also found. These rolls are re-
mains of those flowers that were visited by bees.
Pollen of cereal crops and cornfield weeds are
also present Yard weeds such as cockleburs (Xan-
thium), goosefoot family (Chenopodiaceae), pink
family (Caryophyllaceae) are present.

Among NPPs tree wood cells prevail, among
them tracheal cells of elm tree (Ulmus) are dom-
inating followed by flax textile fragments (Fig.
3). Grass phytoliths and epidermal cells of ani-
mals are numerous. Animal hair and bee hairs
were also found. Tick remains, fungal spores and
starch were represented in a small amount.

The palynological spectre of trees from the

sample N22 is more diverse. Pollen of 10 species
of trees and 22 grasses were identified. Alder
(Alnus) and hazelnut (Corylus) pollen prevail. Pol-
lens of oak (Quercus), chestnut (Castanea), beech
(Fagus), hornbeam (Carpinus caucasica), lime-
tree (Tilia), blackberry (Rubus), vine (Vitis vinifera)
are few (Table 1). Yard weeds are well represent-
ed. These are milfoil (Achillea), cockleburs (Xan-
thium), wormwood (Artemisia) etc. Cereal crops
and cornfield weeds are well represented. Pollen
of wild cereals are abundant as well. There are
pollen of Apiaceae, legume (Fabaceae), clover
(Trifolium), chicory (Cichorioideae), aster (Aster),
buttercup (Ranunculus), dandelion (Taraxacum)
and others. Among NPPs flax textile fibres are
dominating. Burned wood tracheal cells, starch,
phytoliths of cultivated cereals and plant epi-
dermis were abundant as well. In addition, zoo-
logical material is also present, specifically: bee
hairs, tick remains, moth larva hairs, sheep wool
remains.

Sample N23 represents organic remains
stacked on the wooden vessel, which was placed
under the first wheel of the chariot. In this sam-
ple the amount of pollen from trees and bushes
is less than those of herbaceous. In total pollen of
14 trees and 30 grasses were identified. Among
trees groupe lime pollen is dominating, which is
agood melliferous plant. Maple (Acer), buckthorn
(Rhamnus), vine (Vitis vinifera), alder (Alnus), elm
(Ulmus), willow (Salix) and pine (Pinus) pollen are
abundant, while spruce (Picea), oak (Quercus),
chestnut (Castanea sativa), hazelnut (Corylus)
and ivy (Hedera) pollen are few. All above listed
plants belong to melliferous plants (Perisic et
al. 2004; Antonie et al. 2014; Tashev et al 2015).
Among grass three species are dominating (Fig.
2). These are representatives of Lamiaceae, Tri-
folium, Campanula. In the palynological spectre
Symphytum, Apiaceae, Fabaceae, Echinops, Ser-
ratula, Centaurea, Lathyrus, Ranunculus, Colchi-
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cum, Rosaceae, Knautia, Carduus are abundant,
while Polygonum, Helianthemum, Taraxacum,
Valeriana, Convonvulus, Scabiosa, Astrantia, Epilo-
bium, Apium pollen are very few. Majority of the
listed plants are melliferous herbs. Fern spores
with a single groove are very few. Wood trache-
al cells were dominating among NPPs which ac-
cording to our identification belong to maple
(Table2). Bee hairs and other bee remains were
also present. Flax fibre and freshwater algae Spir-
ogyra were also found (Table 2,3).

Sample N24. This sample was collected on the
fourth wheel of the chariot and represents a dark
organic matter remain. Its palynological spectre
turned out to be rich as well, both in terms of tax-
onomy and pollen abundance. Pollen of 16 trees
and 40 herbs were identified. Along trees horn-
beam (Carpinus caucasica) is dominating. Oak
(Quercus), lime (Tilia), beech (Fagus orientalis), al-
der (Alnus), hazelnut (Corylus) and chestnut (Cas-
tanea sativa) pollen are rather well represented.
Zelkova (Zelkova carpinifolia), elm (Ulmus), ori-
ental hornbeam (Carpinus orientalis), buckthorn
(Rhamnus), spruce (Picea), maple (Acer), ivy (Hed-
era), grape (Vitis vinifera), sumac (Rhus) pollen
grains are few.

Among herbaceous pollen of yard, path and
roadside weeds were prevailing. Buckwheat
(Polygonum aviculare), cockleburs (Xanthium),
wormwood (Artemisia), goosefoot (Chenopodi-
um). Wheat and other cereal crops pollen were
also found. There was much pollen of field, gar-
den and vineyard weeds. The following forest
fern spores are also present: adder's-tongue
(Ophyoglossum vulgatum), spleenwort (Aspleni-
um) and other Polypodiaceae.

Wood tracheal cells are dominant among
NPPs, Cerealia phytoliths, their starch and plant
epidermis are abundant as well. In zoological
material bee hairs, flax fibre are present.

Fungal spores are found in the discussed sam-

ple, among them of Sordaria, Cercophora, Mi-
crothyrium. One egg of helmint was also found.
Sample N85, The sample was collected on the
second wheel of the chariot, visually it resembles
leather remain, however palynological analysis
revealed that this is the remains of honey or wax.
This conclusion is based on the fact that in the
palynological spectre pollen grains, and pollen
grain lumps of melliferous plants are abundant.
Besides, there are quite many bee hairs as well.
In total, pollen of 22 trees and 43 grasses were
identified. Among trees, pollen of such mellifer-
ous taxa as lime-tree and chestnut are dominant.
Such plants as yellow azalea (Rhododendron lute-
um), blackberry (Rubus), dog-rose (Rosa canina),
buckthorn (Rhamnus), willow (Salix), ivy (Hedera),
holly (/lex) also belong to the melliferous plants,
and their pollen was found in the sample N95.
Besides pollen of the following plants were also
found: pine (Pinus), maple (Acer), oriental beech
(Fagus orientalis), elm (Ulmus), zelkova (Zelkova),
Caucasian wingnut (Pterocarya fraxinifolia), horn-
beam (Carpinus caucasica), oak (Quercus), vine
(Vitis viniferae), hazelnut (Corylus), alder (Alnus),
birch (Betula). Grasses are also distinguished by
taxonomic diversity and abundance of pollen
grains. Melliferous plants are abundant. Um-
belliferae and Fabaceae are dominating among
them (Fig. 1). Buckwheat (Polygonum), astra (As-
ter), clover (Trifolium), borage family (Boragina-
ceae), comfrey (Symphytum) pollen is abundant.
Wheat, other cereal crops, and field weeds are
well represented as well. Such melliferous plants
as: Rosaceae, Lamiaceae, Caryophyllaceae, Poa-
ceae, Ranunculaceae, Achillea, Apium, Trifoliumn,
Fagopyrum, Serratula, Cichorioideae, Dipsacus,
Centaurea cyanus, Epilobiurn roseumn, Rumex,
Astrantia, Colchicum, Echinops, Scabiosa, Knau-
tia, Carduus, Campanula, Viola, Taraxacum were
identified (Grossheim1946; Perisic et al. 2004;
Antonie 2014; Tashev et al 2015). Lumps of pol-
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len grains were also found, these are the rolls col-
lected by bees from flowers.

Among NPPs tracheal cells of wood, among
them of elm are found. Bee hairs and other re-
mains of bees are abundant. Butterfly wing
scales and tick remains are also present. Fresh-
water algae Spirogyra was also found.

Sample N26. The sample represents a content
of the wickerwork found under the fourth wheel
of the first chariot. Palynolocigal spectre of the
sample is rich by the melliferous plant pollen like
the previous samples. It total polien of 13 trees
and 36 grasses were identified. Among trees
lime is dominating. Alder, oak, beech, hornbeam,
oriental hornbeam, blackcurrant, vine, hazelnut
and ivy pollen were also found.

Among grasses representatives of Lamiaceae,
Apiaceae, Fabaceae, Trifolium prevail. The listed
herbaceous families encompass numerous mell-
liferous plants. Rosacea are also well represent-
ed, such taxa as: Filipendula, Rosa canina etc also
belong to melliferous plants.

In the palynological spectre pollen of wheat
and other cereal crops and their weeds are found.
Yard, and posture weeds are remarkable, Numer-
ous wild grasses were determined, among them
many are melliferous, these are: Alkana, Aster,
Dipsacus, Knautia, Potentila, Symphytum, Apium,
Heracleum, Serratula, Polygonum persicaria, Vale-
riana, Centaurea, Cirsium, Carduus, Astrantia, Ach-
illea, Campanula, Artemisia, Fagopyrum, Cicho-
rioideae, Taraxacum, Liliaceae. Fern spores were
not encountered in the mentioned sample.

Among NPPs wood tracheal cells, that belong
to an unidentifiable taxon are dominant. Paren-
chimatous cells of elm are present. Spores of
dung fungi: Sporormiella and Sordaria are found.
Flax fibre is remarkable as well as plant epider-
mal cells and phytoliths. It is remarkable that bee
hairs are abundant (Fig. 3).

Sample Ne7. This is an organic matter stacked

to the unknown hard object (made either from
wood or from bone). This sample is also very rich
in palynological remains.11 arboreal and 26 non
arboreal taxa pollen were identified in the pollen
spectre. Lime is the dominant taxon among trees
while oak, vine and alder pollen are abundant.
Pine, spruce, maple, beech, hazelnut and black-
currant pollen are less.

Among grasses melliferous plants are dom-
inat: Lamiacia, Apiaceae, Fabaceae, Centaureaq,
Trifolium (Fig. 2). Pollen and lumps of pollen of
Boraginaceae, Echinops, Carduus, Symphytum,
Colchicum, Lathyrus, Rosaceae are abundant as
well. Pollen lumps are found only in honey sam-
ples. Spores of adder's-tongue are identified as
well.

Spectre of NPPs is rather different. Starch
is dominant, followed by dung fungi Sordaria.
Plant epidermis is on the third place. Wood cells
and phytoliths are many. Flax tissue fibres as well
as wool fibres were also remarked. Bee hairs are
found here as well.

Sample N¢ 8. This sample is a dark organic re-
main as well. It was collected from the wooden
vessel found between the second and fourth
wheels of the first chariot. Pollen of 12 trees and
37 grasses were identified in this sample. Mel-
liferous plants are abundant here as well as in
other samples. Pollen of lime-tree is especially
numerous. Chestnut, maple, alder, beech, oak,
blackberry, blackcurrant, vine, and buckthorn
are also present.

Representatives of Lamiaceae and Apiacea
are prevailing among herbs pollen spectre (Fig.
2). Pollen of Fabaceae, Trifolium, Centaurea, Ach-
illea, Filipendula, Symphytum are abundant, these
plants have sweer and aromatic necter and bees
visit them frequently. Pollen grains of Taraxacum,
Chamaenerium, Echinops, Aster, Ranunculus, Lath-
yrus, Serratuala, Dipsacus, Scabiosa, Euphorbia,
Xanthium, Astrantia, Geranium, Campanula, Car-
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duus, Polygonum, Chenopodiaceae are relatively
few. Almost all the listed plants are melliferous.
Remains of flowers e.i. pollen lumps character-
istic for honey samples of melliferous plants are
also found in the sample.

Among NPPs there are many wood cells of
elm and bee hairs. Parenchimal cells of pine were
also identified. Animal epidermis and other zoo-
logical material is abundant, in our opinion these
should be microscopic remains of bees. Phyto-
lithis, starch and flax textile fibres are few. Bird
feather remain was also found.

Thus, based on the palynological spectre
each sample, that represent dark organic matter,
collected under the first chariot and around it, is
honey. Large wooden vessel should have been
filled with honey. In our opinion, this vessel has
fallen shortly after the burial or during it. Huney
was poured all over the first chariot and stacked
on every object that was located there: chariot
wheels, armchair, textile, wickerwork.

2. Results of the palynological studies of or-
ganic matter collected on the skeletons of de-
ceased persons.

Sample N1, 2 was taken from the skull of the
deceased, found in the North-West part of the
burial chamber. (16-2012/104). The skull belongs
to a male individual, with an individual age 35-
40 years. He was buried later, and the archaeol-
ogists used a special term for him “the descent
deceased”. The samples N3, 4 were taken from
the second skull (16/2012/103), which was dis-
covered near the second chariot. The skull be-
longs to an adolescent and that is why gender
identification was not possible. Palynological
sample Ne5 was collected on the female pelvis
(16-2012/88), age determination was impossible
at this stage due to fragmentary nature of the
bone.

In general, organic remains from the upper

and hind parts of the skull are better for study
purposes, because they represent plant pollen,
particles of oven soot or ash, dust in the living
place etc. stacked to the hair, accumulated on
clothes, or on bad. Experiments revealed that
in the palynological spectre of the human hair
reflects all the peculiarities of the environment
where person lives; vegetation, details of his/her
life style e.g. type of activity, what kind of cloths
he/she was wearing, which animals he/she was
taking care of etc. (Kvavadze, 2011).

Sample N1, 2. In the samples collected on
the skull of the 35-40 years old deceased male
individual (Fig. 4, sample 1, 2) pollen grains be-
longing to 15 arboreal and 28 herbaceous were
identified. Lime (7ilia) pollen prevails in the spec-
tre. Pine (Pinus), alder (Alnus), oak (Quercus), vine
(Vitis vinifera) and hazelnut (Corylus) pollen are
also abundant. Fir-tree (Abies), spruce (Picea),
elm (Ulmus), zelkova (Zelkova), wing nut (Ptero-
carya), walnut Uuglans regia), willow (Salix) and
hornbeam (Carpinus caucasica) pollen grains are
very few (Fig. 4).

Among herbs there are many melliferous
plants (Fig. 5). Other species dominate in the
spectre in comparison with the samples collect-
ed near the first chariot. In the first sample buck-
wheat (Polygonum) and milfoil (Achillea) pollen
prevail. These plants grow around the human
dwelling places as weeds. In the second sample,
there are many Fabaceae, Apiacea, Rosaceae as
well. Many representatives of these families are
melliferous. Melliferous plant pollen is abundant
in both samples, more specifically, pollen of:
Symphytum, Centaurea, Colchicum, Polygonum
aviculare. Pollen lumps are also found, this as it
was already mentioned represents remains of
flower.

In the discussed spectre pollen of wheat, oth-
er cereal crops and their weeds were found (Fig.
5). There are pasture weeds as well as forest fern
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spores (Ophioglossum vulgatum, Polypodiaceae).

Among NPPs phytoliths, starch of cereals and
other grasses and tracheal cells of wood prevail
(Fig. 6). In the first sample spores dung fungi
Sordaria are abundant. Flax textile fibres are well
represented in both samples, while wool fibres
are few. There are many bee hairs and their claws.
Tick remains were found in the first sample.
Freshwater algae Pseudoschizeae is present in
both samples. Spores of the fungi Brachisporium
were found in the second sample.

Sample N93, 4. Organic remains were much
more on the adolescent skull than on the skull
of the 35-40 years old individual. Samples N3, 4
were collected from the area of occipital and or-
bits, their palynological spectre turned out to be
very rich. Pollen of 16 trees and 45 grasses were
identified. Melliferous plants are well represent-
ed. There are pollen lumps as well. Representa-
tives of Lamiaceae and Apiaceae are dominating.

Among trees lime (7ilia) pollen prevails, the
second is hornbeam (Carpinus caucasica). Pollen
of conifers are less in this samples and thermo-
philic taxa, such as chestnut (Castanea sativa)
and oak (Quercus iberica type) are more in com-
parison with the samples collected from the skel-
eton of 35-40 years old deceased. Pollen of buck-
thorn (Rhamnus) are numerous (Fig. 4).

Pollen of wheat, other cereal crops and their
weeds are abundant in the sample collected from
the adolescent’s skull (Fig. 5). Forest fern spores
are abundant as well. In the samples N3 and 4
foxtail (Eremurus) pollen grains were found. This
plant is used to make leather glue and is used to
make shoes or other leather articles. It is possible
that the adolescent was wearing a leather hat,
which was glued by the foxtail glue.

Presence of Viola, Valeriana, Epilobium pollen
also distinguishes these samples (N3, 4) from
the samples collected on the skull of 35-40 years
old deceased. In these samples the mentioned

plant pollen were not found.

Among NPPs wood parenchimal cells, flax
textile fibres and phytoliths of grasses prevail.
Bee hairs and claws (Table 4) are numerous while
moth larva hairs, tick remains and freshwater al-
gae (Spirogyra) are few.

Sampli N95. This sample was collected from the
femnale pelvis. Pollen 12 trees and 41 grasses was
identified in it. Among trees lime pollen prevails
(Table 5,6). Chestnut and oak pollen is abundant
as well. Alder, pine and vine pollen is well rep-
resented. Relatively poorly represented are the
following plants; walnut, willow, hornbeam, ha-
zelnut, and juniper pollen grains. It should be un-
derlined that juniper was not found in any other
sample. It is also remarkable that in this sample
plantain (Plantago), poppy (Papaver), rock rose
(Helianthemum), widow flower (Knautia), pin-
cushion flowers (Scabiosa). These are medicinal
plants widely used in traditional medicine during
diarrhea (Duke et al. 2002).

There are three dominants among grasses:
Lamiacea, Fabaceae, Rosacea. Representatives
of these families belong to melliferous plants.
Pollen of such melliferous taxa as Symphytum,
Centaurea jacea, C. cyanus, Smyrnium, Filipendu-
la, Apiaceae, Boraginaceae, Polygonum, Dipsacus,
Colchicum, Campanula etc. are abundant. Pollen
of wheat and other cereal crops are not as much
in these samples. Among other plants used for
nutrition, only goosefoot is present. Among NPPs
flax textile fibres are dominating. Wool fibres
are less abundant. Microscopic remains of bird
feathers are also present. Presence of the starch
of cultivated cereal crops can be explained by
eating bread or wheat porridge during the last
meal. Only in the intestinal remains are found
freshwater algae Spirogyra, it could have entered
into her intestines together with potable water,
which she had intaken before the death.

It is also very interesting that in the discussed
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sample helminth eggs were also found. These
are eggs of Trichuris trichiura and Fasciola he-
patica (Table7). The first represents round worm
that is parasite in the human intestines (Brink-
kemper, van Haaster 2012; Deforce 2010; Ferreria
et al. 1991; Deforce et al. 2015). The second is a
common liver fluke. This flat worm lives in liver
and is lethal (Claridge et al. 2012). Both diseases
is cause diarrhea, weakens immune system and
eventual leads to death. That is why there is an
opinion that this woman might have died be-
cause of the helminthiasis. Presence of junipers
pollen grains also points to this. It was already
mentioned that juniper was widely used in the
traditional medicine as an anti-diarrheal medi-
cine (Duke et al. 2002).

The fact that on the skeletons of all three de-
ceased persons were found remains of honey
and flax textile indicates that their bodies were
wrapped in the flax cloth soaked in honey, e.i.
they were embalmed this way. Similar burial facts
are known from studies of the Ancient Egyptian
and Mesopotamian burials (http//www.hon-

-health.com/h: -used-in- -rituals).

According to palynological spectres, the three
persons lived in different places. The 35-40 years
old man was living close to high mountain, be-
cause pollen of conifers especially of spruce and
fir-tree were found in his hair.

In the organic material of the skull of the
same deceased dung fungi (Sordaria) is found
in abundance. This means that this person was
taking care of an animal before death, e.g. herd
was following him on pastures. The indicator of
pastures are also present in the spectre. These
are weeds, such as thistles (Cirsium), it atteins
maximum quantities in the first sample (Fig. 4).

3.Palynological study results of textile and
mats remains

Textile and mat samples were studied from
different placesin the Kurgan. Their palynologi-
cal spectres are illustrated on two diagrams (Fig.
7.8,).

Sample 1 was collected in the central part
of the chamber, between 2™ and 3" pillars. Mi-
croscopic analysis of the textile fibre revealed
that it is wool and that it was made by weav-
ing-loom(Table 8,9). Sheep wool was used for
the textile. The cloth is rather large and numer-
ous plant pollens were found on it, melliferous
plants being abundant among them. Pollen of
12 species of tree and 20 taxons of grasses were
identified. Lime is dominating among trees. Oak,
chestnut, alder, hornbeam, hazelnut. Wild and
cultivated vine pollen are abundant. Elm, willow,
blackberry, and maple pollen are very few.

Among grasses the celery family (Apiacea)
and legume (Fabacea), globe thistles (Echinops),
cornflower (Centaurea) and others are present
Wheat pollen and field weeds are well represent-
ed. e.g.: buckwheat (Polygonum aviculare). Forest
fern spores are abundant.

Among NPPs besides wool fibres there are
many other components (Fig.9). There are many
cereal starches, which perhaps appeared from
food on the cloth. The cloth, with a high proba-
bility, was a dress of the deceased. Burned pine
tree cells should have stack to the fabric from the
living place. Tick and insect microscopic remains
were also found.

Black thick felt was also found near this place
(Plate 8). The wool fibre was studied by binocular
microscope only. It belonged to sheep and more
chemical processing was not needed.

Sample 2. This is a textile sample which was
taken from the bottom of the vessel attributed
to the VIl group of ceramics. It was found that
this is a wool textile and was also made by weav-
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ing-loom. Textile preservation was facilitated by
honey. It seems that this vessel was filled with
honey. Palynological spectre indicates that 90%
of pollen belongs to melliferous plants (Fig. 7,8).
Bee hairs and claws were also found. In total 16
trees were identified, in which lime-tree is domi-
nant, because this was a lime honey.

Among herbs 31 melliferous plants were
identified dominated by Apiaceae, Lamiaceae,
Centaurea. Pollen lumps are also numerous.

Sample 3. This is aiso a textile fragment, that-
was collected in the western part of the Kurgan.
Dark organic matter was glued on the textile.
Palynological analysis revealed that textile was
made by wool and flax mixed thread. It is also re-
markable that flax thread is more than of wool.
In addition, what is the most important there are
honey remains of the fabric, because palynolog-
ical spectre is rich with well preserved pollen of
melliferous plants. Pollen lumps are also present.
18 trees and 29 grasses were identified (Fig. 7.8).

Among NPPs there are many wood cells and
bee hairs, epidermis and claws besides flax and
wool fibres. Tick and freshwater algae remains
are very few (Fig. 9).

Sample 4. This sampe is a fabric ase well. The
fabric was found near the skeleton of the 14
years old individual. Analysis indicate that this
is a flax fabric (Table10,11). Honey remains are
stacked to it as well as in other cases, because
palynological spectre indicated numerous mel-
liferous plant pollens (Fig. 7,8). 16 taxa were de-
termined among trees and 30 among grasses.
Chestnut, beech, oak, hornbeam, alder, elm,vine
pollen grains are abundant.

Among grasses melliferous plants: Apiaceae,
Lamiaceae, Fabaceae, Achillea, Centaurea prevail.
Pollen of wheat and other cereal crops are pres-
ent. Forest fern spores are vew (Fig. 8).

Among NPPs besides flax fibres, wood paren-
chimal cells are abundant Cereal phytoliths and

starch is present. Bee and other insects hairs and
epidermis were also found. Tick remains are dis-
covered as well. Remains of testate amoebae -
Arcella remains are few. Fresh water algae Pseu-
doschizeae is present.

Sample 5. The sample is collected from the
thin weaved mats and represents remain of this
mats. Woven is zigzag. Palynological spectre
is rich with the composition of tree taxa where
elm (Ulmus) is dominant. Pollen of alder (Alnus),
beech (Fagus), hornbeam (Carpinus caucasica)
and oak (Quercus) pollen grains are abundant as
well. Spruce (Picea), pine (Pinus), fir (Abies), wing
nut (Pterocarya pterocarpa), zelkova (Zelkova
carpinifolia), lime (Tilia), maple (Acer) and birch
(Betula) pollen is few (Fig.7,8).

Herbaceous are well represented, especially
different sorts of wheat and wheat field weeds.
These are: buckwheat (Polygonum), morning
glory (Convonvulus), goosefoot (Chenopodiaceae
album), buckwheat (Fagopyrum) and others. Yard
weeds are also present: wormwood (Artemisia),
milfoil (Achillea), cockleburs (Xanthium).

Wood parenchimal cells are dominant among
NPPs. There are elm wood cells as well. The sec-
ond dominant is dung fungi - Sporormiella. Oth-
er dung fungi spores are also present, these are
Sordaria and Chaetomium. Tick and insect haiers,
spores of glomus fungi, wool and flax fibres are
few.

Sample 6. This sample is a remain of a mat. Its
palynological spectre is totally different from the
other textile sampled, both taxonomically and
in quantity. Only 11 taxa were identified among
trees. Vine (Vitis vinifera) pollen is dominant. Pol-
len grains of pine (Pinus), lime (Tilia), oak (Quer-
cus), alder (Alnus), wing nut (Pterocarya pterocar-
pa), hazelnut (Corylus), blackberry (Rubus), ephe-
dra (Ephedra) and honeysuckle (Lonicera) are few.

Among grasses, 17 taxa were counted. Api-
acea are the dominant group (Fig. 8). Pollen of
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wheat, cereal crops, and their weeds are numer-
ous. Wild cereals (Poaceae), sedges (Cyperaceae,
Scirpus sylvaticus), wormwood (Artemisia), clover
(Trifolium), legume (Fabaceae), comfrey (Symphy-
turn) were also identified.

Among NPPs there are many starch and grass
epidermal cells. These epidermal cells are similar
to sedges cells (Scirpus sylvaticus) (Kats et al. 1977
). Wood parenchymal cells and testate amoebae
(Arcella) remains (Fig. 9, Table12) that grow in
swamps are abundant.

Thus, spectre indicates that the mat was made
of sedge (Scirpus sylvaticus). This sedge grows in
swamps. Presence of testate amoeba, alder and
Caucasian wing nut is another proof of pres-
ence of swamps. All these taxa grow on swampy
grounds.

Sample 7. The discussed sample is the remain
of thick weaved mats. 14 arboreal taxa and 14
herbaceous were identified. Hazelnut pollen
prevails (Fig. 7). Oak (Quercus), vine (Vitis vinifera),
alder (Ainus), pine (Pinus), lime (Tilia) blackberry
(Rubus) pollen are abundant. Spruce (Picea), elm
(Ulmus), birch (Betula), beech (Fagus orientalis),
oriental hornbeam (Carpinus orientalis) pollen
grain are poorly represented (Table 13).

Among grasses, there are much pollen of
wheat and other cereal crops and their weeds
(Fig. 8). There are many Apiaceae and legume
(Fabacea), aster (Aster), chicory (Cichorioideae)
pollen grains. Forest fern spores were also found.

Among NPPs, wood parenchymal cells are
dominating. They belong to the hazelnut. Pine
and elm wood tracheal cells are few. Unidentifi-
able fungi spores were many. Spores of Brachis-
porium were identified. These fungi grow in the
wood. Spores of the dung fungi Sporormiella,
starch and flax fibre were also found (Fig. 9).

We suppose that this mat was madeof hazel-
nut branches, because pollen as well as wood
cells are abundant.

Sample 8. This sample resembles dried thin
stems of grasses and dried mushrooms. Paly-
nological spectre was very rich (Fig.7,8). Among
trees 19, and among grasses 37 taxa were iden-
tified. Among trees hornbeam (Carpinus cauca-
sica) predominates. Pollen of the following taxa
are abundant as well: elm (Ulmus), alder (Alnus),
beech (Fagus orientalis), oak (Quercus), hazel-
nut (Corylus) and vine (Vitis viniferae). Relatively
poorly are represented chestnut (Castanea sati-
va), walnut (Juglans regia), willow (Salix), oriental
hornbeam (Carpinus orlentalis), juniper (Junipe-
rus), zelkova (Zelkova carpinifolia), blackberry
(Rubus), dogwoods (Cornus), and pine (Pinus).

Among herbaceous, pollen of wheat and oth-
er cereal crops (Avena, Hordeum, Secale, Panicum)
and their weeds are dominant. Weeds of yards,
roadsides, and pathways are also present. Forest
fern spores are also found.

NPPs are numerous. Wood cells are dominant
in this group. Pine and elm wood tracheal cells
were identified. There are many unidentifiable
fungal spores; this group represents the second
dominant group. That is why we suppose that
dry mushroom was put in the Kurgan together
with deceased.

Plant epidermis was abundant, dung fun-
gi Sporormiella and fungi Brachisporium spores
were present. Animal remains occupy quite an
important part of the spectre. Starch and testate
amoeba (Arcella) are relatively few.

Analysis and synthesis of the obtained results

More than 100 plants, numerous fungi, al-
gae, testate amoeba, parasite worms etc were
identified during the palynological research of
the 4200-4300 years old samples. Ecological re-
quirements of the indentified taxa allows us to
reconstruct environment, regional landscape,
climatic conditions of the past as well as agricul-
tural activities in the vicinity of the kurgan. We
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can also make assumptions about the life of the
Early Bronze age men, their diseases, burial and
other traditions, etc.

Paleoecological conditions

Paleoecological reconstructions in palynolo-
gy are mainly based on taxonomic composition
of trees. The Ananauri kurgan material is ideal
in this respect, because more than 30 trees and
bushes were identified in the studied samples.
The dominant position of lime (Tilia) in almost all
the spectres, as well as abundance of chestnut
(Castanea sativa), zelkova (Zelkova carpinifolia)
and Caucasian wing nut (Pterocarya pterocarpa)
is a prove that climatic conditions in comparison
to the recent were much warmer. It is remarkable
that today around the Ananauri Kurgan forest
patches are spread where oak is dominant.

it should be also taken into account that
abundance of lime and chestnut is registered
only in those samples where honey remains are
found due to pollen selection by bees. In those
samples where honey remains were not found
the dominant species is hornbeam. In the latter
types of samples alder, beech, oak, elm and ha-
zelnut pollen are abundant.

Thus, according to palynological spectres on
the Alazani valley, specifically in the vicinity of
village Chabukiani during the times of Bedeni
culture, broad-leaved forest with dominance of
lime, chestnut and hornbeam was spread, with
admixture of beech, maple, elm, oak, zelkova,
oriental hornbeam in the canopy. There were
hazelnuts, ivy, blackberry, buckthorn, wild vine,
blackcurrant, honeysuckle, cornel, juniper, eg-
lantine growing in the underwood.

Vertical zones of vegetation belts were well
represented on the mountain slopes, represent-
ing slopes of the Greater Caucasus. There were
different conifers, such as spruce and fir, which
were growing besides birch on the slopes of the

high mountains. Pine tree massifs were well de-
veloped here as well. It is remarkable that in the
eastern Georgia area the spruce and fir-tree do
not spread beyond Tbilisi meridian.

Flood-plain forests were growing on the
Alazani river banks and its tributaries, where al-
der was prevalent. Caucasian wing nut, walnut,
willow were also spread here. Today such flood-
plain forest in the Alazani valley is preserved only
in the Chiauri forest (South-West of Lagodekhi).
Modern palynological analysis of the soil of this
forest is done (Stuchlik, Kvavadze 1998). Its spec-
tre resembles the Ananauri Kurgan mats sample
spectres, specifically of those mats that were
made from the grasses growing in swamps (Fig.
7, 8; Sample Ne8).

18 years of monitoring in the Lagodekhi re-
serve revealed that chestnut, hornbeam, lime,
and wing nut are indicators of warming. The
amount of pollen (pollen production) of the list-
ed plants increase in those years when the an-
nual temperature is higher (van der Knaap et all.
2010; Kvavadgze et al. 2015b). Zelkova is growing
only in the humid and warm climate (Kvavadze,
Connor 2005). In Eastern Georgia. It is still grow-
ing only in Babaneuri reserve. In Western Geor-
gia zelkova is growing only in Adjameti reserve
and Samegrelo. Zelkova is spread in warm low-
lands of Lenkoran in Azerbaijan (Kvavadze, Con-
nor 2005).

The fact that 4200-4300 years ago in the dis-
cussed region climatic conditions were much
warmer than today is confirmed by the presence
of parasite worm Trichura eggs on the pelvis
bone of the deceased. Trichurosis alternatively
is known under the name of tropical disease be-
cause it is mainly spread in the southern warm
countries (Araujo et al. 1981; Boucher et al. 2003).

Warm climatic conditions are also indicated by
the presence of freshwater algae Pseudoschizeae
(Scott 1992; Kvavadze, Davadze 2014; Medeanic
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2006, Medeanic et al. 2010) in the mat samples,
cloths and hear of the deceased. The same algae
is found on the floor of the kurgan.

Farming activities

Palynological research of the Ananauri Kur-
gan revealed that at those times in the discussed
region agriculture was well developed. Sever-
al kinds of wheat and other crops such as oats
(Avena), barley (Hordeumn), rye (Secale), millet
(Panicurn). Viticulture and horticulture were well
developed as well. A reliable argument for viti-
culture is that vine pollen is abundant almost in
every organic remains from the Kurgan (Fig. 1, 4,
7;Table14).

Flax (Linum) was also cultivated, because nu-
merous fibres of the flax textile were found in the
Kurgan. Weaving was well developed as well. Al-
most all the textiles, which were found in the Kur-
gan are woven on the weaving-loom and not by
hand (Table10 ). Flax textile was dyed in different
colours. Blue, yellow, pink and brown flax fibres and
threads were found (Table 15).

Livestock farming was developed as well. This
is attested by presence of numerous ruminant
dung fungi, wool textile and felt. Apiculture was
also well developed, which had quite a broad
scale because there were rich melliferous plants
were present in the forest.

About some of the burial traditions

Palynological research revealed several buri-
al traditions. Specifically, the deceased were
buried together with rather large wooden and
ceramic vessels filled with honey. It is very in-
teresting, why were the deceased buried with
vessels filled with honey? Does it reflect diet or
something else? Palynological research revealed
that this tradition existed earlier, e.g.: the three
vessels found in the Kodiani Kurgan were filled
by different types of honey. This Kurgan is dat-

ed as 27-25" cc BC (Kvavadze et. al. 2007a). In
the Dzedzvebi burial where clay pot with hon-
ey remains are found is dated to the same time
(Martkoplishvili, Kvavadze 2014); microscopic re-
mains of honey and honey products are found in
pots from the Late Bronze age burials (Kvavadze,
Narimanishvili 2006; 2010). Oinochoe found in
the Antique Age burial in Vani was full of honey
as well (Chichinadze 2013). An important reserve
of wax was found as well in the same place (Chi-
chinadze, Kvavadze 2013).

In other countries, this ritual was recorded in
Ancient Egyptian pharaoh tombs. A good exam-
ple is the Tutankhamen tomb in which a small
size clay pot was found with an inscription “high
quality honey” (Lucas 1958, p. 71). This tomb is of
18" dynasty and dates back 1580-1350 BC, and
thus, it is much younger than the Ananauri or
Kodiani kurgans. This makes us to think that on
the territory of Georgia apiculture has much an-
cient history than in Africa or Asia. The first trac-
es of apiculture were recorded in the Neolithic
and Eneolithic settlements (Kvavadze et al. 2014;
Kvavadze, Licheli 2015). Strong development of
apiculture might be related with usage of honey
in burial rituals. We consider pots filled with hon-
ey as well as embalming in honey under burial
rituals. As it was mentioned above in the text
honey was found on each skeleton of all three
deceased.

From the literature it is known that in hot cli-
matic conditions meet and fruit used to be con-
served in honey from ancient times (Wahdan
1998; Sharquie, Najim 2004). It is also known
that in the ancient Egypt and Asia (Assyria) em-
balmment used to be made with honey, while
Persians were using honey wax for the same
purposes (http//www.honet-health.com/honey-
used-in-death-rituals/). Palynological research
revealed the presence of honey in mummies as
well (Zander 1941). Alexander the Great was bur-
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ied in honey, he was born 356 BC and died 323
BC. In the history of ancient Rome, Charles the
Great was also buried in honey, he was born ca.
742-747.

In the archaeology of Georgia according to
palynological data, embalmment with honey is
attestedin the Dzedzvebi burial dated back to Ku-
ra-Araxes culture and burials dated to Early Mid-
dle Ages (Chailuri) when climate was extremely
warm and humid (Kvavadze 2011; Kvavadze et al.
2012; Martkoplishvili, Kvavadze 2014).

Material from the Ananauri Kurgan where
honey remnants were found on all three de-
ceased skeletons is a proof of honey embalm-
ment. This ritual made its first appearance during
the Early Bronze Age and continued during Be-
deni culture. The last record of this ritual comes
from the Early Middle Ages under hot and humid
climatic conditions.

There are several explanations of the reasons
of embalmment and mummification. First, this
is related to hygienic issues; second, this ritu-
al might be related to religious aspects (http//
www.honet-health.com/honey-used-in-death-
rituals/). There existed several methods of hon-
ey embalmment. In Ancient Egypt the deceased
were mainly wrapped in seveal layers of flax tex-
tile saturated with honey and then trussing by
ropes. In some cases wax was poured on the de-
ceased first and then it was wrapped in honey sat-
urated textile. In the Elinistic and Roman Periods
the deceased used to be submerged into barrel
filled with honey (http//www.honet-health.com/
honey-used-in-death-rituals/).

Conclusions

Palynological research of a rather rich mate-
rial revealed that 4300-4200 years ago climat-
ic conditions in the Alazani valley were much
warmer and humid in comparison to nowdays.
This fact is attested by termophyleus vegeta-

tion and presence of the parasite worm Trichura
eggs on the pelvis bone of the deceased. Trich-
urosis is a tropical deseas. Today it is spread in
warm southern countries. Good indicators of
the warm climatic conditions are warmth- lov-
ing fresh water algae Pseudoschizeae. In Geor-
gia first time these algae were found in the
Ananauri kurgan material.

Research also revealed that during Bedena
culture in the Alazani valley and on the adjecent
mountain slopes broad-leaved forest was grow-
ing. The dominant trees were lime, chestnut and
hornbeam, with admixture of beech, maple, elm,
oak, zelkova, oriental hornbeam in the canopy.
There were hazelnuts, ivy, blackberry, buckthorn,
wild vine, blackcurrant, honeysuckle, cornel,
juniper, eglantine growing in the understory.
Flood-plain forests were growing on the Alazani
river banks and its tributaries, where alder was
prevalent. Caucasian wingnut, walnut, willow
were also spread here.

Vertical zones of vegetation belts were well
represented on the higher mountain slopes of
the Greater Caucasus. Different conifers, such as
spruce and fir, were gerowing besides birch on
the slopes of high mountains. Pine tree massifs
were well developed here as well. It is remark-
able that now in the Eastern Georgia area of dis-
tribution of spruce and fir-tree does not go bay-
ond the Thilisi meridian.

Palynological research of the Ananauri Kur-
gan reveals that at that times in the region ag-
riculture was well developed. Several kinds of
wheat and other crops such as oats (Avena), bar-
ley (Hordeum), rye (Secale), millet (Panicum) were
cultivated. Viticulture and horticulture were well
developed as well.

Flax (Linumn) was also cultivated, because nu-
merous fibres of the flax textile were found in the
Kurgan. Weaving was well developed as well. Al-
most all the textiles found in the Kurgan are were
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woven on the weaving-looom and not by hand.
Flax textile was coloured in different coloures.

Livestock farming was developed as well. This
is attested by presence of numerous ruminant
dung fungi, wool textile and felt. Apiculture was
also well developed, which had quite a broad
scale because rich melliferous plants were grow-
ing in the forest.

Palynological data attest that 35-40 years old
individual died suddenly, because he was taking
care of animals and following animals on pas-
tures during last days of his life.

Every sample, that represented a dark organ-
Ic matter, collected under the first chariot and
around it, turned out to be honey according to
the palynological spectres. The large wooden
vessel was filled with honey. In our opinion, this
vessel had fallen down and turned shortly after
the burial or during it. Huney was poured all over
the first chariot and stacked on every object that
was located there: chariot wheels, armchair, tex-
tile and wickerwork.

The fact that remains of honey and flax tex-

tile were found on the skeletons of all three de-
ceased persons indicates that their bodies were
wrapped in the flax cloth soaked in honey, e.i.
they were embalmed this way. Similar burial facts
are known from studies of the Ancient Egyptian
and Mesopotamian burials.

In Caucasus this practice has been started
during Early Bronze Age, continued through Bede-
ni culture, and reached the Early Middle Ages when
hot and humid climatic conditions were prevailing.

Existing hipothesis that honey embalmment
prectice entered Europe from Africa and Near
East is not confirmed by new data. On the terri-
tory of Georgia this tradition was present much
earlier than in Egypt or Asia Minor, because api-
culture was much more strongly developed here.
That is why the spread of this tradition into Eu-
rope as well as into Asia and Africa should have
happened from from our territory.Palynological
data attest that the 35-40 year old individual
died suddenly, because he was taking care of an-
imals and following animals on pastures during
last days of his life.
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DESCRIPTIONS OF FIGURES AND TABLES

Figures
Fig. 1. Palynological diagram of pollen of trees and bushes found in samples taken under and around
the second chariot.

Fig. 2. Palynological diagram of pollen of herbaceous plants found in samples taken under and around
the second chariot.

Fig. 3. Diagram of non-palynological remains found in samples taken under and around the second
chariot.

Fig. 4. Palynological diagram of pollen of trees and bushes found in organic remains of skeletons of
deceased.

Fig. 5. Palynological diagram of pollen of herbaceous plants found in organic remains of skeletons of
deceased.

Fig. 6. Diagram of non-palynological remains found in organic remains of skeletons of deceased.
Fig. 7. Palynological diagram of pollen of trees and bushes found in samples of textiles and mats.
Fig. 8. Palynological diagram of pollen of herbaceous plants found in samples of textiles and mats.
Fig. 9. Diagram of non-palynological remains found in samples of textites and mats.

Tables

Tab. 1. Pollen of melliferous plants found in organic remains (sample 2) stuck to the wheel of the first
chariot: 1,2 - lime tree (Tilia); vine (Vitis vinifera); 4 - chicory subfamily (Cichorioideae); 5 - clover/trefoil
(Trifolium); 6 - centaury, knapweed (Centaurea); 7,8 - mint family (Lamiaceae).

Tab. 2. Non-palynological remains found in organic remains (sample 4) stuck to the wheel of the first
chariot: 1,2,3 - parenchymal cells of maple (Acer) wood; 4,5,6 - hairs of bee; 7 - freshwater alge Spiro-
gyra.

Tab. 3. Non-palynological remains found in organic remains (sample 3) stuck to the wheel of the first
chariot: 1,2,3 - parenchymal cells of maple (Acer) wood; 4 - spun thread of flax; 5,6 - disintegrated
fiber of flaxen textile.

Tab. 4. Bee hairs (1,4,5) and claws (2,3) found on the skull of the deceased 35-40-year-old individual.

Tab. 5. Pollen of melliferous plants found on a woman'’s pelvic bone (simple 5): 1,2 - globe thistle (Echi-
nops); 3 - masterwort (Astrantia); 4,5 - thistle (Carduus); 6 - Plumeless saw-wort (Serratula); 7 — aster
(Aster); 8 — knotweed (Polygonum); 9-12 - lime tree (Tilia); 13, 14 - comfrey (Symphytum); 15 - foxtail
lily (Eremurus); 16, 17 - rose family(Rosaceae); 18 - buckthorn (Rhamnus); 19 - mint family (Lamiaceae);
20 - clover/trefoil (Trifolium).

Tab. 6. Lumps of pollen of melliferous plants found on a woman’s pelvic bone (simple 5): 1 - globe this-
tle and celery (Echinops and Apium); 4,5 - azalea (Rhododendron luteurn); chestnut (Castanea sativa).

Tab. 7. Eggs of parasitic worms found on a woman’s pelvic bone (sample 5): 1 - common liver fluke (Fas-
ciola hepatica); whipworm (Trichura trichiura).
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Tab. 8. Textile found in a burial mound: 1,2 - thick felt (x20); 3,4 ~ woolen texstile (x40); 5,6 - fibre of
woolen texstile (x400).

Tab. 9. Woolen string and woolen cloth found in a burial mound: 1. woolen string; 2 - woolen cloth;
3 - woolen fibre (x400).

Tab. 10. Flaxen texstile (1) and flax fibre (2,3; x400) found in a burial mound.

Tab. 11. Residue of honey found on the flaxen cloth and pollen of melliferous plants found in it: 1,2 -
azalea (Rhododendron luteurn); 3 - fireweed, rosebay willowherb (Chamaenerium); 5 - lime tree (Tilia); 6
- barley (Hordeum); 7 — wheat (Triticum); vine (Vitis vinifera); 11 - buckthorn (Rhamnus); 12 - carrot fam-
ily (Apiaceae); 13 - comfrey (Symphytum); 14 -clover/trefoil (Trifolium); 15 - mint family (Lamiaceae).

Tab. 12. Non-palynological remains found on the mat (sample 8): 1,2 - Testate amoebae arcella (Arcel-
la); 3 - flax fibre; 4,5 - plant epidermis; 6,7 - dung fungus sporormiella (Sporormiella) spore.

Tab. 13. Pollen of plants found on the mat (sample 8): 1,2 - lime tree (Tilia); 3 - allgood (Chenopodia-
ceae); 4,7 - comfrey (Symphytum); 5 - thistle (Carduus); 6 - clover/trefoil (Trifolium); 8 - wheat (Triticurn);
9, 10 - mint family (Lamiaceae).

Tab. 14. Pollen of vine (Vitis vinifera) found in different places of Ananauri burial mound.

Tab. 15. Coloured flax fibre (2-6) and woolen fibre (1) found in Ananauri burial mound.
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6365 Gybadzama

badoMoggmmb gPmgbmma 3qbgndelb mor. mmGodogsbadal sGdgmemmann@a 3gmgaab (396@Ma.
odamabn, bagsBmggemm

Leogge  godggnoboob o6265gMab o
gmH@ebbg gobbmBzogmadamn Loggmg-o6-
Jomeemagono bodndamgdalb Igmgasw, bbgs
LanbByMgbm  oEGgHLJB g6
Bo8o@Bbo (3gbatgmmo Bobamsy ocdmBbos
(Makharadze, Murvanidze 2015). 58 s@dmhg-
608 o3 PBE™ goom@dags (3mmbs s8ngH-

900

3933°b00lb Gagfe@mmnsdy sBLgdaema yme-
@obmo Jam@pGab o 28 JgFomedn B(3b-
m3gda GmBgdal B5b-Bagmemgdgdab dgbabyd.
B3gbo JgLBogmal mdngd@l Botdmomagbl
ob 3396069980, GmBengday amEe-badamb-
ob 3o836s8n omdmAbrs g. 6. .0873gyBnyo
LogBamol” boboo. ym&Gmsbda smdmBgboma
6adoMbo dm@aboymn Boboems BoFBmeagbo-
o oym bbgopobbas 8(396067g3nb bogmazgdo-
@0 ©> »gbengdao.

dm@ebogafn dobomal JoMggmome om-
35m0gMgdalb GmL Rggbn a0bgoqgds ao-
3mobgos  ymBmobdn ombadmm  dggbegme
R33Pmmded. >mdmBgbam d(336oMgm ob-
omob gofgabamom dgMBgbormn 3gmbrs msbo-
39remgg B(3gbamabocngals @sBabobnsmgdgemn
PmBH8o, o o bmy Jgdobgggzeda Lybng.
3mFAgmmmmaonn 60dbgdal Babgmgec orgb-
Gogoatigdarns dg8mgae Labgmdgda:

1. Bggmeogdmago Bodena - Castanea sativa Mill,

2. Bzgmemgdtingn cbago - Corylus avellana L.

3. mb@3mes - Physalis alkekengi L.

4. 336nbRbo - Prunus spinosa L.

5. Joiorgmo b - Quercus iberica Stev.

6. 3o3g0ob0nEia (333830 (LogoGommme) - Tifia
caucasica Rupr. 53 398mbggae8n 6a3o6bn dm@ob-
ogp@n  dobsmo  yobadoasb mfmagfog-
39m930b dg@gaar abnabma s Bybgn nwgb-
Bogagoganb badaamgdab o6 admmgge.

©nEn MamEgbmdom cbamab (by®. 1) o
Bademab (L. 2) boymgn s@8mAbras Jo8yHob
LadbMgo-Eabagmgo ymmbgdo. ogn Imazogme
pasbrmmgdoo 1,5 37 goBomdb s badsmmg
3903600 10-15 b3. mnggy d(39b060b Bogm-
go bagoBmggmmb dmanga Goombdn my-
bog BoMdmamagblh 8gafmgadob mdagd@b.
0199832, 300 06990 MIBRIMb B(3nFimgde.

Baommgdeingn obamo (Corylus avellana),
bdot Jgdobggzedo dqghgns, ndgosmom Jo-
G0 dmdal by, g J9ogbgds obamabgddics
myobb (Corylaceae). boboonmyds Gofimm of-
gomoeo @ 3563dmInMmmdgdanl dadsfa oo
399399dmmmdom. ngn sbmboeryFo o bogag-
ab 238260 bobgmdss. adGEgds Dmgab mmba-
©o6 Lmdominé Bmbodmyg. agbymgds, Hm-
3By @0 s@aeergd3a, 2bgzg GYado J3odyob
Lobom, Hmami(y bobsormob sbggg, BHoamalb
dmygofnm 3396569980006 ghmsm. oJab og-
oo 3bgdagde s 8mgboaen 39 debo, s80gma
b3nMor dnbgob Jomomgdlagg B65396. boymaa
380g932 2330b@m-by B 7885630, aEn Go-
mEgbmdom dgazagh Bgob, JoGmBabl, gogs-
3nb B, (Rollov 1908; Grosgeim1948).
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Ragamgdcagn Bademo (Castanea sativa), engn
BeBnb bgo. 8ng3mezbgdo BagemnbgdMon (Fagace-
ae) mxabb. boodmb, Gg6ab o AMamab dmyge6-
o0 8(3065Mg5. 39eHare ndMmYds Jo39b0sdn,
830ty 3Basdn, dogobgonb Babygar yabdmmdy,
LadbMgo bgenaadane bragabdemgmda, gbdsbgo-
3n. bagoorggemb @oFa@mosty Bsdennl o6-
o3es - sggbsdbgom, bedgaMgenm, Mogo, dgMg-
om afins, dgofa. Bgdm ndxfganeb 3Goe-
©gd> dmArma8nl bymdsdn. 85dga Bywmads 8abn
3937 30eads @ Jobgodn obgy agbamgds sma-
Bbnb 3oM(3bgbo BadnFby, 2b3gBnb Gonmbamsb
®Bygdoree  SbgHdoaxBdry.  Redmargemorn
BonmB333n Bademn agbamads 8owb Gyg98ab Jag-
@ bafgygede @ 3R3eeods brmgol embo-
b 1500 8983y, Bademab nmgsryn oG-
0520 8orgdnls Biaramgor gofiemdgde drgab
©mbogesb 800-1200 38 n. 8gtigdabn ao8mnifiggs
®on 333dragmdaan. Bodraab Baymagl oggb oo-
o 3393000 @efgdaemgds. 3gepagh (3nmgdl,
(360393l LobaBgdgmb, LojoMmbob, armmmbol,
3RbmEm3b  gdb@Boddam  Bagong@gddl
(Ketskoveli 1935; Zhukovsky 1971).

3m@obagn®  Jobamodn  obnmob @
Bodmaob ghomor A3nfg Gompgbmdoa a09-
mgennbes dqbob Bogmegny, 5. 6. G ym. BmBgmen-
e 6036g3nb Bobgmga ngn 8ngymongbgds
JoForgm 8abob - Qercus iberica. 8ngymongbgds
BngmnbgdFos  (Fagaceae) mgobb. gJoGo-
0 3mbo bobsoenob @s bocdmb Smyagstmen
8396560, 0bFgds 8ol Babs Jommongdby,
dofanomor Jagms bad@ygmda. Godo

a0 Jbgfmgedno, JoGasm n@obb bndd-
Fomgb s 0bFEgdo 28ngM 303 30bnnb smdmbag-
mgor 63Bnmmols 83Mamm sanmpddo @ wmobsg-
o 65Bnemols 33Moen LHAbF g GyFrmdgddy.
89/Jobn a03moRgge LodjaMnged @d Lndsg-
Gao. dgbob Bogmgb j3gdomn mafgdagmgds
odab oMy 3sG@m (3bmagagdabomgab. 8abysb
3bomE)do 6. Hgmb yogo. Hymb LodBaGob dm-
Ls3mMgdemom BnBabBom >mdmdebgb, 858maa

bomageba6, 57n399(3920696 o Jnntodgzre-
696 JogoMAbo o Mdgbowb gHmam. sembndbyma
Lob3gmn, Gmam@y J9gd-6oBmagal LodymMbo-
e badmorngds J9833Mgmme 999JG0o aobLs-
Jaofgdoo  bobafMagdmms  ds3d373nbomgab.
Bmybogennaba bemgdnb @&Gmb 6 jmb g3j3030696
©3 993636 @3 gnendn (Rollov 1908).

353960l LoBbMgorabogmge BaBnmdn NA1
96mab 89-2 o 854 dmB3emgdabs @o bagedamal
BFoa3968580b Jagd >mBmAbms mbE meel ms
3360BRbnb Bagmeggda. (396060l Bagmagdn, Gm-
8gemag 8magnsBydeo, agbdege@emgdae ngbs
Amgmei(3 mb@,ymes - Physalis alkekengi L, sdmfy-
Bob @AHmb 308mneRgmems bamzoMn aynmmdao
®> Bygesfomgdgen ogorng @emgarmngfMgde-
Lol a0dmagmFgdmms, Mmammg mebadgefmgy
g 06 3ofbyga. doon 3gFRgbormn 3jmbmoc
3933535 Brogenn @b B36nsbe Adnmmdo @
smdogme  Laba.  803Bmbymdee  Bogmegnb
3naboor 3gdaR) orgbengdab gbbagemab Bgey-
3°@ 28 3gFboab woAymes Bmagabod, gnbonmob
ogbmgdb gmemmb @ 85MByzab ogbemnbogeb
LGmmoom  a0bbbgeggdamn  Bmgmemango
6036580 5mg6n36gdmmon (Luy.3).

boggFopmgdme ob @oddn, Gmd osbo-
8gefmgg mbGim@eb Bogmazn o6 a08mafRgge
396Ls3gFgdamn baboo, bomm ymEmsbdn
3mdmBgBomo mEGymas babnsmegdmms oHm-
Bs@mo LyMbgmoeo, Madoz agagndFgdnbs,
6m8 mb@3mgs Igbadmmes Mondg by@bgmmgab
bogongigdodn, Jgfdmm, magmaa nym Jgbob-
o, oogemnb 56bgdmds omab@yHms dgmy-
Bab yem&mbgdnb 30896sdn(y Ismabmmmanyfn
33093980b 3grasma (Kvavadze et all 2015).
28 3mbadAgdab LaboMzgdmmm 5@ yazomgdl
abggg 965629Fnb ymMmabab NM1 g@emob doaby
Ba3mgbn a0ddgnfigomg gHnb@orngdn, Gmdg-
on@g bogomammeme acmggmbolb obms aymb
(L@ 4) gFab@omgde ognjbofms dbmenme
3n3Bml gm3gme @omgamng®gdnb Igmgaom.

mBb@mge IMogomBemnsbn  damobmgaba,
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39960 3(3965635, 0DFAEYds Gynb 6o3nMgd-
30, 2036539mgdamos  Bogen  goggobnodn.
2d3b @oBodba, dFgzomn gmEdab Gogmegn,
Gmagemo(y yobygdob msamBoborebagy joo-
3985 Boogem ggb omgdL. mbgimasb bag-
mgo dmmnogbgdamns dmanb gmAHdab gg-
o (s39Mobygfo @ ggomgmea) 3oMban @
Bmgdnb 856dnmdby w33mogmen nbaMAybgdl
3569369 bobgl, 5830@m8 3sb aygbgdgb Hm-
amA3 @yImGoGomem 8(396aGgb mosbydnb
mb@ymaab
Boymagl mydmy Logdgemoms b3sGEmdgh,
bmmm boemby® 8gmnnbada ngn ga8maygby-

aobamadabgdmom. ndgRgmdn

3mEs GmamE(y demngfn JoMeAmgbo o babb-
momdmagbo badwmormgds (Rollov 1908).

mB@ 3mgd Jag3momgbgds docmyndgbsby-
3G (Solanaceae) myabl. 88 myobdn gogm-
n5bgdmmos obgoe 36edgbgemmzsbo Jam-
&Fgme 83g606ggdn, GmamEngss Imde-
©min, Bnbygs, JoMGmanma, doMngsbo @
Lbgs. g3m3ado (36mdarmas mbgymaab Jmm-
&9Fgen0 gm&3g3n, GmBgmans(3 dmbobrmgm-
85 bogggdom dmnbIs@b.

8(396smgoms Baymagdn, GmBmgda(y 8ngo-
Jnobgo 336G0bRbL — Prunus spinosa L., Gm-
3mE(3 mb@gmagab 58mbggzedn, ogb@ngn3-
2(300b @AML yuepmgds aodsbgnrams dab
ogbaby (3@ 30bg) (L. 5).

336a6Rbo Lodmomm BmBob dphgas. ng-
39,3693 3oGmnbydGms misbl (Rosaceae).
3936 (39e09dgmas Bagm Joggobnsda, dofoo-
2@ o3rmm333a s dogdob Babs Jomagd-
By JbgBmgo@ns, baGmdl mos, Bamgm @3-
omgddo o Byob IaMgddn. odsb 3Gagome
Am&G3ab, demab demBab myFgn ggob boy-
maqn. 336nbhbn mydmy BamBmamagblb Jga-
Gm3z730b Mmdagd@L. dnfiggme yobagdab mowe-
amdab 338mamad Baymaya joMgagh Bodab gg-
8mb, 30@m3 3oL Ambobmgmds Logddgmor
0y9693L. 3o330L00T0 e IMIPmficmdac
Lo 9demmdlb 336GabRbab sGoyn (Rollov 1908).

3g6oPgans Ig8maan xagBe 3bLsdoyGae
ndbo, Bmgm(y 3ogJobagfin (3o3bae — Tilia cau-
casica. 3gmby @sm3zamngFgdal AEML sm8mhAg-
Borm ogbemgdl 3gmbrom Jgobmgebo gm@ds,
3o 3mBagm @gfio @ 3d8maynMgdmed, Hm-
am(3 39636mgebn 8(3965Mg. cradmMa@m&nadn
3n@s60b Ig3ga, I5gFamsb gRhongGHojdgmgdal
339a°@ 3obaems 86n336gamgbore @OBNIBES
©> dnnmm gfmagammgeba dabob gmE@ds, s3n-
&m8 bagofim gobres Somn goMg3bge (Brm@o-
(302). 3sbamob 353Fmdnb 398am8 smdmAbrs,
6md goafho dbmemm cgbmel @Maadgbgn,
Gmdmab  baduarmgdnmay  3dbbmMngmms
0gbBngngsne (L. 6).

@ogbge  8agynogbgds
33g6amgms Gngbal, Gmacmab yzgms 6sbacna
258moygbgds Lbgomsbbgs ©6a3bgemgdaa.
Jofdmm, 8g6igsbn 3odmaRRggs gabbognmg-
3oya beBbmdadne @ bofdomoo, sdn@ma
208mnggbgds bogFgmm bagdgdn. 8abash
3bopmgds bbgomobbgs %8330, gnggda o
bby. gmomyde o YrmmEGIdn (3bmygmgdab
bogggdl  BaMBmorggbb.  ygegnmmgdabasb
3%a@mgds oo, Amdgmbs(y ©23:3330@gdgemo,
36@nbg3@ngmin, mymBrgbn o bbg. badyaM-
Bomm 599380 °dab. @ogbaeb ogbergdamsb
3nnmgds Ggdamn dymn Bbgagbore bgdnl by-
@abs, Gm3gmag Logaggdom @o gobobosogdemae
a08moygbgds (Rollov 1908).

o Mom@)bmdnm cbnen @ Bodmn om-
8mBgbnmo ofnb 7M8s6g amdgxdgaenab Bng
332060b dmo@mby ymMmabo N5 aodbmgdab
@Amb. aggg Gsblbgbgdas 8(3gbofnb M 3o(3,
Fmdgma(y sbg3g gbpeg ymBmebans 653mgbo.
gmEmob N910 30996080 6odmgbas bmGdmalb
Bo(3gmgdags (Gobejishvili1980). B3g6 Ladwgaeng-
35 3ma39(30 393(36mdmmac gmbrgddn @arymen
33m760b N25 ymBHmabab dm@aboga@ Bobansb.!
@bomensb (byA. 7) ©d Badenansb (L. B) ghoar
>m3mRbs ByFoma dam(zaengdo(s. BogHmb jma-

bobaggdemm

om Bobamab amgamagmgdab 3g8mng smdmAb-
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©> eagegob (Ficus carica L) ogbengdo (L. 9).
28ys8a 3ggbol 3mo@mb 3ndmyday G-
a@mcool Byggd3n Bademo o6 odMpgds. doen-
nbmemaonfn 8mbo3g8gdnm Bodmnb sGgarmn
IBOM GoFm aym goreg ©mgL o6l ( Connor
2008; Kvavadze 2005). oo Gommgbmdno Bad-
mob 883960 gojbofirgds dgmybol dmo@mb
gmAmobgdab @obs yMdamagn 3o85Gab Jomobm-
L3gd&F3n, 239 Badmgbas mgmanb ;pbengdagy
(Kvavadze et al 2015).

oMYdMabgomb  baBob  BoBmbabmmofyg-
d0b  (3oosbe, amM@IdaMBYds, Bogofgmeo,
3530nbbgzn) Jomgmgabmdm@ebogantn 8-
boemal Fgbboennlb Jgmgasm domomasbgn-
ofigdagmo dobsmdmgBgmads b nFHmgds,
3e8mamgbores  Jom@gGam  3pgbiRgms
@M sbmE G860, HmBmmgdng bmMdmal
Aobogbndy Lobgmdne, gomosbda@agmnsbo
Jafeo , o6 3mbobo 8(396sMggdac ool Bo-
8mmagbagma (Rusishvili 1991).

Moy 8ggbgds 96abagMabs s B3gmgbob

LgRsngdab smByBommds

L. 1. Bodemal 653aMbo ogbemgdo (6o6syMn).

L. 2. obognob ba8sGbn mgbenn (365654Mn).

ym&56933a om8mBgbae 339696 793L, abn-
60 dofnmomem Gyob d(ygbeggdl 8agymo-
369%006. Jum@uGamne d(396s6ggdamsb db-
mmm@ bmGdmab FoB3zmmgdos omdmbgba-
mo 3960b N210 ym@mobdan. ymBmobyddn
>m8mBgbon mborab @s Bodemob Lodagmy
23bGgMgdlL, Gm8 o9 83965693l 8603-
369mmgabo smgormn ggoge 2@M3GHabRomb
b3Bob dmbobrmgmdal bo3ggd Ho30mb3n, Fag
Jggbgds 365B57Mab gmBmabdby smBmBgbam
bbgo 839606793b (mB@3mas, (33(3bgn, dgbob
Boymaegn), dson Jgbodmmms bad yAbormm @ob-
0dbgmyds 3gmbrac.
nybBonnEntgdamnd(396ahggdo s8y08s-
(3 nDMEYds mogmeabab Bae8mgddn, Moy
33°80dM9d06gdb, Gma 3bgogbo d3gbomymemn
Loggon nym sEMgdMNbR ML babadng.
'dorormmdol gmbrono gBmabamma 8 Bgmdnb
#06083Bm8genb g. Jmindgl, GmPgendocy Jgb-
obbogmoe godmagns 8nb9m83n ozmemo
N5 gmobob doengmdmbobo gan 8sboemo.

LM 3. mb@Im@sb MobsgrMmyg s BaBamba mgbmgdn (565650n).

bM. 4. N21 9@l dofadg Ba3mabo gadggntgamy 3Mnb@aemgdn (ababswmin).

by, 5. 33606Bbob moBsdgMmazy s baBafba mgbengde (5656546n).
L:g. 6. (3(3bgob 6o3oMbn mgbemol Faadg6@0 (36565¢Fn).

L. 7. obamob 63356ba ogbee (3gmg60).
by, 8. Bademab 6s8abo ogbemn (dgmg6o).
by, 9. emgmgab 6s8o6bo mgbemgdn (dgwg6o).

39608365, biyFocgd by godmbobgenn bobs bogab gforn @obogmen Fgabsdodyds 1 88-b.
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IDENTIFICATION RESULTS OF BOTANICAL
MATERIAL FROM ANANAURI ARCHAEOLOGICAL
COMPLEX

Nana Rusishvili

Georgian National Museum, Ot. Lordkipanidze Centre of Archaeology. Tbilisi, Georgia

As a result of archeological fieldwork conduct-
ed on the Ananauri Big Kurgan N3 near the vil-
lage Chabukiani, fossilized plant materials have
been found along with other interesting artifacts
{Makharadze, Murvanidze 2014). This discovery
further deepens the knowledge of Kurgan cul-
ture of those times and customs of the tribes liv-
ing in the territory of the Trans-Caucasus during
that period. The object of our study is the plants,
found in the chamber of the burial mound and
which are so-called “otherworldly provisions”
The discovered fossil material was presented by
the fruits and seeds of a variety of plants.

At the primary examination of the botanical
materials we were amazed by the preservation
level of the plants in the Kurgan. The found plant
materials had retained their form, color and even
odor, in some cases. According to the morpho-
logical features there are the following species
identified:

1. Common chestnuts - Castanea sativa Mill.

2. Common hazelnuts - Corylus avellana L.

3. Husk tomato - Physalis alkekengi L.

4. Blackthorn - Prunus spinosa L.

5. Georgian oak - Quercus iberica Stev.

6. Caucasian lime tree (presumably) - Tilia
caucasica Rupr. The botanical fossil material was
damaged due to the interaction with oxygen
and does not allow for accurate identification.

Great quantities of hazelnut (Fig. 1), and
chestnut (Fig. 2) fruits ware discovered in the

south-west corner of the chamber. It covered an
area of about 1.5 m? and its height was 10-15 cm.
Produce of both plants still is collected in some
of the regions of Georgia. However, their area of
propagation is gradually decreasing.

Common hazelnut (Corylus avellana), in many
cases is a bush, rarely a small tree. It belongs to
the family of hazels (Corylaceae). It is character-
ized by a wide area of propagation and great
flexibility in environmental conditions. It is cold
hardy and azonal genera. It grows from sea level
up to the subalpine zone. It can be found in open
areas, as well as forest underbrush in the forms
of a shade intolerant, as well as shade-tolerant
varieties. It has a white, light, and flexible wood,
as a result it is often used to weave wicker bas-
kets. The fruit ripens in August and September,
and contains a large percentage of oil, carotene,
vitamin B4 (Rollov 1908; Grosgeim 1948).

The common chestnut (Castanea sativa) is a
large-sized tree. It belongs to the beech (Fagace-
ae) family. It is a heat, moisture and shade toler-
ant plant. It grows as a wild tree in the Caucasus,
Asia Minor, the Balkans, the Southern Mediter-
ranean and Spain. The areas of chestnut propa-
gation in Georgia's territory are Abkhazia, Same-
grelo, Racha, Imereti, Guria, and Imereti achara. it
extends from the higher Imereti to the Borjomi
valley. After its area of propagation ends and re-
appears in Kakheti on the left bank of Alazani riv-
er, it stretches from the municipality of Akhme-
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ta to Azerbaijan. Among the listed regions the
chestnuts can be found in sub levels of mountain
forests and spreads from 1,500 meters above the
sea level. The ideal areas for chestnuts are north-
ern slopes of mountains, 800-1200 meters above
the sea level. The wood is marked by a large du-
rability. Chestnut fruit has high nutritional value,
contains protein, fat, starch, sucrose, glucose,
and nonazotic extract substances (Ketskhoveli
1935; Zhukovski 1971).

In botanical material oak fruit, the acorn was
detected in a small quantities together with ha-
zelnut and chestnut. According to morpologi-
cal signs it belongs to the Georgian oaks - Qer-
cus iberica. It belongs to the beech (Fagaceae)
family. Georgian oak is a light and heat-loving
plant. It grows in the foothills, mostly in the low-
er zones. It is a typical xerophyte tolerating well
the increased dryness of the eastern part and
in the dry southern slopes of the western part
of Tran-Caucasus. The wood is distinguished by
density and hardness. Oak fruit has a nutritional
value not only for animals. So-called acorn coffee
can be prepared from it too. To ward off the bitter
taste of acorns, people preliminarily soak them
in water, then fry and then granulate them. Only
after these manipulations do they eat it with
sugar and milk. The drink is especially useful for
children as a treatment for gastrointestinal con-
ditions due to its astringent effect. In the years of
famine the acorn powder was mixed with flour
(Rollov 1908).

In the southwest part of the chamber under
the wheels II-IV of the Ne 1 chariot, and under the
seat, fragments of husk tomato and blackthorn
fruits were found. Fruits of plants which later
were identified as husk tomato - Physalis alkek-
engi L., in the moment of discovery were distin-
guished by their preservation level and for na-
ked eye they looked like modern raspberries or
strawberries. They retained bright red juicy pulp

and a fragrant smell. After the microscope ex-
amination of the seeds of these fruits we had to
rebuke this version, as the seeds had complete-
ly different morphological signs from raspberry
seed:s (Fig. 3).

It is noteworthy that modern husk tomato
fruits are not particularly fragrant, but the fruits
discovered in the Kurgan husk tomato were char-
acterized with an aromatic fragrance. This made
us think that the husk tomato was saved in an
aromatic substance, in particular, honey. The pre-
sense of honey has been proven in the results of
palynological studies of the chamber of Bedeni
Kurgans (Kvavadze et al 2015). Transparent crys-
tals presumably of glucose found on the body of
the N2 1 chariot in the Ananauri Kurgan speak in
favor of this opinion (Fig. 4). These crystals were
detected only by microscopic examination.

The husk tomato is a perennial herbaceous,
wild plant growing on the banks of forests, and
is spread everywhere throughout the Caucasus
It has a nice, round-shaped fruit, which becomes
bright red at the start of freezing weather. The
husk tomato fruitis located in the ball- shape col-
orful membrane (the color of the brick and yel-
low) and retains its appearance invariably during
many years, so this is why it is used as a deco-
rative plant for room decoration. In Imereti they
use the fruits of the husk tomato for food and in
folk medicine it is used as a strong diuretic and
blood restoration remedy (Rollov 1908).

The husk tomato belongs to the nightshade
(Solanaceae) family. This family includes import-
ant cultural plants, such as tomatoes, peppers,
potatoes, eggplant and more. In Europe husk to-
mato’s cultural forms are known, which are used
as food by the population.

During identification of fruits of plants, which
are attributed to the blackthorn - Prunus spinosa
L., focus was made on their seeds (or stones) just
like in the case of husk tomato (Fig. 5).



ANANAURI BIG KURGAN Nv3

199

Blackthorn is a medium-sized bush. It belongs
to the family of roses (Rosaceae). It is spread all
over the Caucasus, mainly in the flatlands and
foothills. It is xerophytes; it grows in open, bright
areas and on the banks of forests. It has a round-
shaped, cherry-sized fruit of blue color, the
blackthorn is a fruit picked by people these days
as well. At the start of first freeze days the fruit
looses its taste of alum and as a result it becomes
edible for humans. Blackthorn vodka is very pop-
ular in the Caucasus (Rollov 1908).

The next group of plants which was identi-
fied is a Caucasian lime - Tilia caucasica. Seeds
discovered during field inspections had an an-
gular shape, dark blackish color and looked like
a berry plant. After delivery to the laboratory, as
a result of interaction with the air, the material
was damaged and transformed into a homoge-
neous mass, so it became necessary to wash the
material by means of the flotation method. After
drying the material it became clear that only a
fragment of a seed survived, which was used for
identification (Fig. 6).

Lime belongs to a number of beneficial
plants, all parts of which are used for different
purposes (Rollov 1908). In particular, the wood is
distinguished by lightness and softness, and this
is why it is used in carpentry. A variety of dishes,
cups, and so forth are made from it. Its leaves and
shoots are food for animals. Tea is made from its
flowers, having a soothing, antiseptic, sudatory
etc. therapeutic effect. Sweets like almond oil
can be derived from lime seeds, which is used for
human consumption and for the lighting (Rollov
1908).

A large number of hazelnuts and chestnuts
are found on Bedeni plateau by Germane Gobe-
jishvili during excavations of Kurgan Ne5. Here
they mention a fruit stone, which is also found
in a Kurgan N2 5. In a chamber of Kurgan N¢10
wheat grains werefound (Gobejishvili 1980).

We were able to get aquainted with the botan-
ical material of Bedeni N®5 Kurgan preserved in
funds’. Together with hazelnut (Fig. 7) and chest-
nut (Fig. 8) there were thin grains found. When
examined with the Microscope, the material
turned out to be fig (Ficus carica L.) seeds (Fig.
9). Nowadays chestnuts do not grow in forests of
the area surrounding Bedeni plateau. According
to the results of palynological data propagation,
the area of chestnuts was larger than it is today
(Connor 2008; Kvavadze 2005). A large amount
of dust is detected in palyno spectrum of burial
chamber in the Bedeni plateau kurgans. Here fig
seeds are found too (Kvavadze et al 2015).

A highly developed agriculture is confirmed
by the study of paleoethnobotanical material
of Early Bronze Age settlements (Badaani, Gud-
abertka, Natsargora, Kavtiskhevi). A wide range
of cultivated plants are revealed, which consists
of several species of wheat, barley grains, and le-
guminous plants (Rusishvili 1991).

As for the plants discovered in Ananauri and
Bedena Kurgans, they are mainly presented by
forest plants. From cultural plants only wheat
grains are found in the Bedeni N2 10 Kurgan. An
ample amount of hazelnuts and chestnuts con-
firms, that these plants held an important place
in the early Bronze Age menu. As for the other
plants found in the kurgans of Ananauri (husk to-
mato, lime, oak fruit), they may have had healing
qualities.

Identified plants are still growing in the vicin-
ity of Lagodekhi, which suggests that the similar
vegetation was spread in Early Bronze Age.

'We thank our collegue E. Koridze, who gave us
a paleobotanical material of the N°5 Kurgan pre-
served in the museum for study purposes.
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DESCRIPTIONS OF FIGURES

Fig. 1. Chestnut fossilized seeds (Ananauri).

Fig. 2. Hazelnut fossilized seeds(Ananauri).

Fig. 3. Modern Husk Tomato and fossilized seeds(Ananauri).

Fig. 4. Transparent crystals found on the body of a chariot N2 1(Ananauri).
Fig. 5. Modern Blackthorn and fossilized seeds (Ananauri).

Fig. 6. Fragment of the fossilized lime seed (Ananauri).

Fig. 7. Fossilized seed of hazelnut (Bedeni).

Fig. 8. Fossilized seed of chestnut (Bedeni).

Fig. 9. Fossilized seed of figs (Bedeni).

Note. The one unit of the ruler in pictures corresponds to 1 mm.
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96360UANL N23 JMEHERV63N dONIMARIGNTN
J&NL 3MA3ITNOL 3.6. F333IBNL
(ROLSML RO QIAML) 33TIA3O

EmaM gmgm@sdy', babm 33msbradg?, memas LabynMes', @enmEnab 3GFRmdgMg?

bagsGoggmmb Bgdbognfa Mbagghbodg@o. mdamaba, badsGmggmm
agoGoggemmb gfmgbamn 39bgm8n. mdnmabo, bodoMoggmm
3GmBam-3@dabmme (396@Msmmy®in 3gBgndn. donbn, 39H3sbas

3gbagaenn

9656ogMnb NP3 gmFmobdn om3mBgbnem
obaemob ImFnb a3bgmgds Fmamfy mAgs-
Bymn, dbygy sGomamgabaymn BofdmBmdal
Bogogdn. Gomegb asbogznfoz o6 whbms
aymb, d3.6. lll sonabBmgymnb 36s65mFMal NO3
gmmmabde sm8mPgbacn Fsbormodn Mompg-
Bmdfngem, Imgymmdom, @ Gay yagemody
Laggnfggmns, jofMan @ogmmdamay Jok-
d3mdb mAgobyma (by, Jumgnmn, Ggogn, do-
mdn) BoMmImBagmmdalb Bagmagfn doboma.
453680 5m8mBgbnmn dGomBas64emn dobo-
o, dofnoomom BoMmdmpagbamos 39653n -
o0 dobaemob @o mommbab oG @ gx0E 9000,

bLEognddn  BoMdmaomagbe  LEmAg®
3GomEA35bmmn Bs63m3manb sG B g8o]Bgdab
eabgmbs o mgHmb (dmBEdmgdab mgmdgdals

9-5. 3 3g@nb) 33e0030b geoagdb.

Isbammnb obabasmyds o 3393
3636agMab N3 gmEmabob mabagmdoemsg
39836230 smImBbros Mmn mobmgams gémo.
a&een N1 badbMgo-mabsgmgor  6oBomdn,
98 N2 BAmomm-mabsgmge 65Bnenda.
26300 mAngb@ngdaen ngm smdmbagemy-
0o g@emgdnb JmbbgBgdaas regbGYMns,
gntyg gobLbgoggdno mg@omgddn. N2 1 98-
mob In8mbyggada, obobo 3ngbomsb Gyogno
agm 53mAma, 30696 go Baoemoe Igmy-

doemo Jumgneroo. N 2 g8 mob 338mbgggadn,
gorngdo Jogbnwsb Gyogoo nym s3mjFHwmmn,
ab3Emb@ncgdagmn bob abgemn, mEbB3gb-
&no Jgdyamo gGohgodgdom. dmEdmgdnb
©fdgdo dofab J399 asmomes. dm@dmgdo
bod BaBamomno, ymyggme ogomn Igmagbocn-
05 @ofmeo beomgdoo ghicdsbymosb ©s3e-
330Mgdmemo Boxmnsbo bnbast godmoymamn
Lo byadgb@nbgob, AFmAgmoagsb dgob odab
mEingg BbaMgb 30839 nmn 8dmogHn dmMaan,
3magocnn babyMg@no mgfdab goboyMymoe.
N1 g@mob 8gmBg @s 9gbady dmEdornmob
©> N2 5B mab 3nfggm dmMdomowb, g3oMg-
@ 3bMAgb dmAagcnsb, smImBBes mnombab
L53a @abymnsbn mgHm (LyM. 1-7). rocmbnb
28 Bogogdeb in situ damBatigmdadn >mdm-
Rgbs, 533 3okom doonogdl, Gm8 abnbo dm-
3mgdob mgidalb BaB3g®b Bomdmomagbab
(Makharadze, Murvanidze 2014, p. 52).

Ls3ngy 8503960b AbyML Jos bGnmsb
2m9603693mEs bob 633;gdn, bmem gmeg
3bMaedb, Bgmsdnddy agbampds Fnmmdnb
©> Jbmgeemob BoBmn. @abymb oy 3oMa-
3586by smdmRgborme m@asbammn RoboMog-
30 33°030dM930673L, BmI gErmob aobogme-
93 398mygbgdyma ogm oo Bmaab
Jumanema @ gommdn, GmBmgday dmEG3mgd-
B3 3omeEmEs, bogsMommmm BmGagab
Boovgemaon.
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F3gbL g FgbBagmoen ngbs N1 g@emnb
3gmig dmEdsmaob omdmBgbaen abymnsbn
9Hmb 3Faad76@ 930 (Ly.8; biy.9).
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03637 ng6s go8mnygbgdmn Amam(y 8nb-
96oma?
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@O0, ¥obagymn, bomnje@aco @ bbgs
Igmagbommdol  8nbgemmgdal dm3mgndab,
2dL3emaBa3nob @> 3o8myybgdob oo bbab
obgmBns 5Jab. @omyggnme 06gGommgdnbs
o 3oon 33(339m0 8orbgdab s@anmmdMnga
mbobemgmdob 30y  gdggmgbe  mAmae-
36 8m3mggdabs @> 1373s3730b BBYISHn
LG G0, Jogzobombab badbge Jormmyd-
By (Bogodn, Lzabgobs @ ogbobymdn),
safgogg 330y Jo3aobembdy, J3gdm Jo-
Foymdo, sgoMadn, amnsbs @y Jobgordo oe-
8mBgbomo LoBmm 303mbadndgaigde, 33&-
>@Baogmn JgHgdn, dombob Borgde @s ab
65FRgbo bymmgmemn, Fm3gmas nfMggmomo
Ladommydn bnMom mmgbs(y agbamgds bogde-
Gaggomeb bbgomabbgs Gganmb3n. dmbgding
3nbgMarmgdl oMo Fo@Bm mammbgdab 8ab-
smgdom Imabdammbgb, >Ga8gm abgmn bobn-
(3 04969300696, Hmamincma(y nbobn 3vbg-
33800 go3M(3oerydYemn.  Md3IINMIYEd©
8300 dbmpnmeg 8gobngmPom — as8mdgmgomn
(gaocbodomn bLInmgbdn, mdFm, g9Mbemn)
®3 godmaao (Mmdbnmaska, @ormyn, bgode-

&0, Jomaaembn, Jomgmbaba, ymagmabn o
bbgs) 3dmgambab Lognfim gm@asbs @ bm-
3sb. 3306 93BomydwBb noMamb, 8dnggdb
©> 333mdmbgb Lbjomobbze ©6036mmgdnL
6agagdl.

Jofoggme $mIgde gdagengba  dpepe-
ombygdn nggbgb. mnmmbab sognbgds abygda
agoobadama binmgbdab a3(36m3nmab (Rick-
ard 1932, p. 318). 3oMggmn oMb, Gma-
mab 3m3mggds o 308mygbgdas 8so @anb-
4ab, boeobn b3amgbda agm. Bmaxg® 8obmaeb
9for sAbgdame §gmMsen Lymgeegday
393moygbgdmms. mgnobadsen  LInemgbde-
b> > dnbn dgdygame gmAagn Lymanmy-
o 8nByomgdnb dmdmggds @s aodmygbgds
@0 badbgemgb o6 BaFdmomagbres, Momaob
aboBa Lbgogabbgs dmdab, gmMdabs o 6m-
Bob ognbadomn bl bobam, gdmoghgbae
33nfig bom@dyby, BBk sbenmb Bok-
3mngdBgds md ndags 303M3mgdama (Ga-
chechiladze 2006, pp. 44-52).

%96 gomgg d3b. IV sosbBenggemab
shggm  9@a3bg, bogeBoggmeml  Ggfie-
&minaby Rggba BaBadfgde mgombodagn,
bymgorFe, bomaga@ghe s gobaggma
3nByMamydnb Am3mggdab 962M3mgdebab @
o0 ©3935398nb boj8ome Rorgen byMbydb
@omde6g6. abobo 37bgdFing dnbgMamgdl
234135398696 AmamG3 (0goR — 3ggsbn -
Mo a03mgggem 96 godmomnm, abgzg — (39-
Gbmoo aobmGgdem s 333mggmana, bmenm
39803 9&°3%) 8g@oergPargee 3Gmygbac
nmgde66 gornggpe roombl @ 8o dg-
Borgbmdgdl, MAmBmnbasbsy 93borgdebgb
Boggomdgdlb wyag asm@mdne @ Rs8mbb-
8non. dj. 6. VI-V 00n0bBemgaemgdab dggemgdab
26 Jgmmmaan® dmbadmgza® dobaemado, n-
ombab 5G§990]@gdmb ghomee, bdnrrgbdnls
Snmydo-@adydaggdoboed  ©d3eg3eMgdame
>@MndwBgdn RBrgds — @obagnme dombab,
danb bambabymgdab @s Eo8mgdab 6aGRgH-
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2500 (Bogdab, moombob Bamggbogdnb) Lob-
ao (Miller-Karpe1994, p. 15).
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Ba58mBogmmmdnb dgbabgd.
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Rggbo Bnbadmgdal 8ngt (Poporadze et al. 2007,
Pp. 297-303; Mgeliashvili 1991, p. 169, Gachechi-
ladze 2009, p. 142).
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bgdacn. BogoMgdamn m3@njnco 8ogGmbm-
3ob, G96839bm-grrgmAgbEgddame, Fgbd-
396m-bEFnIGDAame @ JodmgRe 3aeao-
dob bagygdzgmdy ggndemdo, Hmd mgMmb
©d ©obymb 6grmgmme 39633Maga IGm(3g-
Lob, yahdmE, 3nMggmame bymaeryAHn dob-
gforanb, Jomymofognl gsbagze-smmagho-

@0 3Gm3gbob d3BgdMngo Mm@ ns.
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©obbzo bmdanb, gym@mAabs ms Lodogmob od-
63305 BoM8mmagbomn. Badwm3n sgnmom @
JoFao@ 3F0ammgds @ ogab mmoombaMa
9m3o6gds. 37do boyFnbayygn ImBogmdmy
@Baob 3bgde gabmomyMn @ogzntiggdoo
©> m3Bogaco doiGmbymdon (bye.10) dnb-
965 Jomymboblb Fggbodadyds, ImeunFgm
G™bommdab  —3mggemoblb, bmmm  mgmmb-
BaH-ggomgeen — Joengminfo@l. 6adgdgdals
80db&Fe @ LHYIGTHgme gaby-
3960930l o Ro@ofMgdyema  dogBmbgm-
dgen, FAgbdaghm-gmymtabygbéame rs
F6Bagbm-gobyMe 33r203030b Logdggme-
b9 @d3gbecmos, Gmd mgBmb Byreggme
gmBomn bymangyGo 358moGydab 3GHm-
3abeb a3 dMbgdFngn  3GHmEIGNs,
Gm3gmo doMggmore bnmgepy@e dnby-
smob — JomgmInta@ab (6039ddn gabymgde
aoofhgboma Jommgmdntogob sg3Mgas@gdo
@0 (3904990 3GabBarngda) baigbgo Bof-
3mddbnmo. JnMggmomo Lumenygn 8nb-
26emgdab gobagal 3Gm(zgbo ggmdodage
Lob@g8ob BoM3momagbl, Gmdgmny Gorym
@nbnyam-Jodom® 3nmmdgddn gomoMegds,
Gogbsg agb@ob Bymgdo ms 3obn 33d-
(3390 gobadogn CO,, Lbgomabbgs 3go398e
8mJ33m9396 Jomgm3ating g o 8ob boGg by
6o3mJdbosb L3oemgbdabs s Mjobob dgm-
Fog bomgergdl, bymaa@gdl, 163yl
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306md333n, myFmb gocg 3Mggddy aMmb@al
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6ob nmbgdn s sbemor BoM3mJdBamn abyM-
3330 — Joem 3mbabn, modmbo@n o banmgb-
dob 3oMdmbaggdn 2ba3gengdlb bab dgFgsbb.
ab 3Gm(39L0 @osbEMYBac byyon damsbo Benab
356853mm353n 8nB@abaMgmdms. FgbBagbm-
@obgco (byM.11) o LIgJEFamo sbsmo-
Bgdoon @abGFRYdS, GmI myfmb goGdgdm
26bgdgemn 8gRdebe (by.12) godmneMgda-
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A STUDY OF THE LOCK OF THE CHARIOT’S
WHEEL (STEM WITH DISC) DISCOVERED IN THE
ANANAURI KURGAN N3

Nodar Poporadze', Nino Kalandadze?, Olga Seskuria', Florian Schtrobere?

!-Georgian Technical University. Tbilisi, Georgia
2 Georgian National Museum.Tbilisi, Georgia
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Introduction

Among the material discovered in the
Ananauri Kurgan Ne3 we find subjects of organic
as well as inorganic origin. It may seem surpris-
ing, but among the material discovered in the
Ananauri Kurgan Ne3 of the 3% millennium BC,
organic material (wood, textile, leather, mat) pre-
dominates quantitatively, volume-wise and by
the good preservation state. Inorganic material
found in the Kurgan is presented by mainly ce-
ramics and metal artifacts.

In this article we present results of studies of
some inorganic artifacts like disc and stem (the
so-called lock of the wheel axle).

Material description and discussion

In the burial chamber of the Ananauri Kurgan
Ne3, two four-wheel chariots were found: chariot
Ne1 in the south-east part, and chariot N22 in the
north-west part. The chariots were oriented to-
wards the east. The construction of each chariot
is identical, with small difference in details. In the
case of Chariot N1, it was upholstered with leath-
er inside, and outside it was colored in red. In the
case of chariot N92, the flanges were upholstered
inside with leather and incrusted thin wooden
plates, which were embellished with ornaments.
Wheel axles were placed under the body of the
chariots. Wheels were three-part. Each wheel

was comprised of three segments curved from
integral wood interconnecteby hidden wedges.
The middle segment of the wheels has a sturdy
hub, with the round hole for axle. Near the sec-
ond and third wheel of the chariot N#1 and the
first wheel of the chariot N92 we discovered three
metal stems with discs on the outside near the
hub (Fig. 1-7). Discovery of these metal subjects
in situ clearly points to the fact that they were
locks of the wheel axle (Makharadze, Murvanidze
2014, p.52).

On the internal side of the discs for all three
stems, wood remains were noticeable, and on
the other side, in one case we have a mat on the
surface, and in one case, textile. Organic inser-
tions found on the outer perimeter of the disc
point to the possible decoration of the chariot
with large-sized textile and matting, which were
overhanging the wheels, including the hub.

Complex study of the stem and disco took
place in laboratories of Technical University of
Georgia and Roman-German Central Museum
of Germany. Results of studies confirmed, that
the materia! of artifacts represent minerals pro-
duced as a result of oxidation- reduction process
of chalcopyrite. Results of this study generated
the significant question: are these minerals prod-
ucts of century-old corrosion process of copper
or these are the minerals used from the start?
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Mining, exploitation and application of na-
tive sulphide, silicate, oxides have a long history
in Georgia. Multiple proofs of ancient mining of
certain minerals and ores by the population, such
as mining waste, metallurgical hearths, slags and
remains of raw materials are found on southern
slopes of Great Caucasus (Racha, Svaneti and
Abkhazia), also in the Lesser Caucasus, in Kvemo
Kartli, Achara, Guria and Kakheti. Primary mines
for these minerals frequently can be found in
Georgia even now. In the past, natural minerals
were used not only for production of metals, but
also in their natural state. At the beginning they
were processed mechanically only, like smithing
{native copper, gold, silver) and carving (obsidi-
an, starch, calcedon, caicozine, coveline etc), giv-
ing a needed shape and size. They were used for
making of weapons, tools, beads, and for decora-
tion of different objects.

The Georgian tribes were ancient metalwork-
ers. Processing of metals started with native
copper (Rickard 1932, p. 318). Although the first
metal mined and exploited was pure copper,
sometimes secondary sulphides which existed
together were used as well. Mining and usage of
native copper and secondary sulphide minerals
containing copper was not too difficult, because
they are formed near the surface in shallow
depths of different sizes, forms and weights (Ga-
chechiladze 2006, pp. 44-52).

In the early stage of the 4* millennium BC, our
ancient metalworkers. mastered complex meth-
ods of mining and processing of native, sulphide,
silicate and oxide minerals. They processed nat-
ural minerals by cold mechanical smithing and
cutting, as well as by heating in fire and smithing.
Then in the next stage they used metallurgical
process to separate metals and their alloys, from
which they prepared goods by means of melting
and molding. In the archeological material of
monuments of the 6"- 5" millennium BC, attri-

butes related to copper production-processing
appear - pounded ore, stone tools and produc-
tion waste (slag, metal blots) (Muller Karpe 1994,
p.15).

In many regions of Georgia, during the arche-
ological excavations were found metal artifacts
of different purposes and epochs, such as cop-
per, gold, silver, bronze, antimony etc. Frequent-
ly, the similarity between the chemical compo-
sition in native metals, sulphies, oxides or ores,
and artifacts of metal composition solidify opin-
ion about their local origin.

In Georgia there are multiple ores containing
native metals, sulphides, oxides, silicates and ores
of other composition which were used as a raw
material by ancient metalworkers (Poporadze et
al 2007, pp. 297-303; Mgeliashvili 1991, p.169; Ga-
chechiladze 2009, p.142).

At ancient cemeteries and settlements of
Georgia were discovered many tools, jewelry
and objects with other functions manufactured
by means of only mechanical processes, the de-
scription of which we won't share at this point.
Here we will limit ourselves to a visual descrip-
tion of the so-called stem and disc used for fixing
axles of chariot wheels, and analysis of results of
physical-chemical research. On the basis of op-
tical microscopy, X-ray fluorescence, X-ray Dif-
fraction and chemical analysis, we think, that the
material of stem and disc is a product of natural
process, and particularly of the redox process of
the primary sulphide mineral, chalcopyrite.

Material for analysis was taken from the sur-
face of a stem and disc, as well as from the surfac-
es of cross section and longitudinal section.

Visually, samples of the stem and disc are of
plumb gray to blackin color. In the places of break-
age and some areas on the surfaces there are het-
erogeneously presented bluish and gold-yellow
colored areas of differing size, form and firmness.
Samples can be polished easily and have metal-
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lic brilliance. By means of visual observation and
observation by optical microscope (Fig. 10) it was
identified that gray to black areas correspond to
chalcozine, bluish areas correspond to coveline,
and golden-yellow areas correspond to chalcopy-
rite. Based on the textures and structural peculiar-
ities of samples, microscope, X-ray fluorescence
and X-ray Diffraction studies were conducted. It
was established that the stem material is a nat-
ural product of sulphide enrichement, which is
produced at the expense of primary sulphide
mineral - chalcopyrite. In samples we have chal-
copyrite aggregates and separate crystals. The
oxidization process of primary sulphide minerals
Is a complex geochemical process. It takes place in
complex physical and chemical conditions when
underground waters and oxygen are present. CO,
and various acids impact chalcopyrite and pro-
duce secondary sulphides, sulphates, oxides and
hydroxydes of copper and iron. The majority of
these can be easily dissolved in leaked surface wa-
ters; they are leached from the original place and
are not present together with secondary sulphide
minerals. This is true in our case as well. Presum-
ably, this is how the material of our stem chalco-
sine is created. As for the process which took place,
the preparation of the stem after its placement in
wooden wheels and fossilization of the chariot, the
stem’s outer layers replaced the hardwood. This
happened as a result of the action of underground
waters and subsequent oxidization, copper and
iron’s ions and newly created minerals- such as
chalcozine, limonite and copper carbonates. This
process was going on for five thousand years. Ac-
cording to X-ray diffraction (Fig. 11) and spectrum
analysis, it is confirmed that the hardwood around
the stem (Fig. 12) is enriched with copper, iron and
secondary minerals containing malachite, azurite,
and limonite.

In scraped areas of the main mass of chalco-
zine (Fig. 13), which is main construction mate-

rial of the stem, we can clearly see chalcopyrite
relics in an optical microscope. They create iso-
lated areas of locally positioned forms like ves-
sels, wedges or other objects (Fig. 14). X-ray fluo-
rescence and X-ray diffractionstudies of powders
from corresponding samples also confirm the
existence of chalcopyrite in chalcosine matrix.

By means of analysis of the results of X-ray dif-
fraction (Fig. 15), it was established that the stem
is represented by chalcozine (plumb gray) and a
small amount of chalcopyrite relics. Chalcosine
has two modifications: 1_a chalcozine (digenite)
with cubic syngony, and 2 _ B_ chalcozine with
relatively low temperature hexagonal syngony.
Saved areas of chalcopyrite have yellow brass
color, but often it has a dark yellow or mottled
hue.

According to the X-ray fluorescence, analysis
of chalcozine’s chemical composition is the fol-
lowing: Cu - 74.34; As — 0.57, Halcopyrite Cu -
30.41; Fe - 28.01, As -0.65.

As is known in the conditions of redox process-
es and deficient oxygen, pure copper is produced
at the expense of chalcosine replacement, which is
not detected in our case. This indicates that the re-
dox process of creation of secondary sulfides com-
prising the stem was rich with oxygen.

According to data from the X-ray crystalogra-
phy and X- ray fluorescence analysis (Fig. 16) (Fig.
17), the disc is presented mainly by Coveline.
Chalcozine is encountered in small amounts,
which may point to the fact that the raw material
of the stem and disc is a product of natural redox
process of sulfide mineral, in particular chalcopy-
rite. Composition of Coveline is Cu - 62.21, As -
0.87,5-30.37.

Conclusions

On the basis of visual inspection and detailed
microscopy, X-ray Diffraction and X-ray Fluores-
cence analysis, it is established that the stem and
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disc are presented by the secondary minerals
produced as a result of redox process of mineral
Chalcopyrite in particular, the wedge is presented
mainly by Chalcozine, and the disc by Coveline.
By composition of admixture, the elements of
Chalcosine and Coveline drastically differ from an
ore mine’s secondary sulfide minerals (Gachechi-
ladze 2010).

The authors of this article, N. Poporadze and
O. Seskuria, think that the stem and disc were cut

DESCRIPTIONS OF FIGURES

Fig. 1. Stem (Catalogue N240, N210-2016/20).

from the minerals chalcozine and coveline in the
beginning, which on their part, during the fossil-
ization period, had undergone the redox process,
which is expressed in the creation of iron hydrox-
ides and copper carbonates.

N. Kalandadze and F. Schtrobere consider cop-
per or copper alloy as an original material of the
stem and disc. Copper or copper alloy, as a result
of centuries-old corrosion, transformed into Chal-
cozine and Coveline.

Fig. 2. Surface of disc (Catalogue N240, N210-2016/20).
Fig. 3. Internal side of disc (Catalogue N240, N¢10-2016/20).

Fig. 4. Stem (Catalogue N239, N210-2016/19).

Fig. 5. Surface of disc (Catalogue Ne39, N210-2016/19).

Fig. 6. Internal side of disc (Catalogue N239, Ne10-2016/19).

Fig. 7. Internal side of disc (Catalogue Ne41, N210-2016/21)

Fig. 8. fragment of stem and disc (Catalogue N239, N210-2016/19).

Fig. 9. Stem and disc in situ.

Fig. 10. Chalcocite with chalcopyrite inserts.
Fig. 11. X-ray of wood containing stem.

Fig. 12. Fragment of stem and hardwood.
Fig. 13. Stem sample surface.

Fig. 14. Cross section of stem.

Fig. 15. X-ray of stem sample.

Fig. 16. Disco presented with coveline

Fig. 17. X- ray of disc sample.
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06060UM() N2 3 RNR IMAHRO630
OQ3MARIGNTN 3I6»0303IJTN dLOYTNL
&J3Jd603Im0) 33TI3d

EmEsA gmgmEady’, mgs 30b6®adzama? menms LybggMas'

! bagomamggemmb §9460 3960 0bnggfboGgdn. mdaemabn, bagsGmggmm
1bogsRmggmmb gRmgbamn 8mbgmdn. mdormabn, bagdeGomgygemem

Igbagoema

36oBogFnb N3 omo ymEmobgma bo-
3o6bn, 8m3mgzgdamn Jobomab  sBaemabab
bogugdggmdy 8ng 3mo3bgds 9.6. dgmgbnb oM-
dommmargf 3om@aeb, Amdgmeg srMy-
3G0bxomb bobsdn ao3G3gmadaemo oym om-
3mbogmgen  bageGanggmmb  Ggfogmnsby
5 MFnmEdo d3.6. Il 50obBemgmenab Fmob-
26930b 3gmig Bobggno. 9656aFnb gme-
@o6ob (336@Fomy BoBaendn, yHomoab J3od
Rg0JLnfis mEEm, Gmdgmdng Romgdame
ngm bab b3ggdmds - absgMdommagn JodgHe.
Jo396ab (396@FGomafin s badbMga-smam-
Lagmgon baBoena 3ga8egob Boggbgdnm aym
ogfmemn: m(358e) onbnb FuFdgena, dam-
003, ©9F393n aym Ro@sbgdgmo. 3gadn-
39 8533Mnamss, 398 gamns BgmngaaGa bdn-
Aomgfo bobggdom, 8g3Gmbadam, 3m3gdam.
393mnfggs gFmn gaGdgmn, Gmigmoag ob-
033309603, mad Bo3FnbggFa s gobMmyg-
ndbo (baé. 1). badbgbofimm, asmobyFgnb
3mMgdab Rog3g30b gmoade ggModays dema-
26 ®3D0s6ydmemns @o GHaadgbBodab boboo
ool BoM3mmagbnmo, Moy Inb smmagbab
>farmgdlb (Makharadze, Murvanidze 2014, pp.
50-54).

35060l ggm@ae 3Mabxomb babaBe
LagoMmmggenmbs o 3nb InBrYdoy GoMadm-

Faody 393R(ImdIE JImGYHL Bmenb
9fm-ghons. 3gmgbal Bsbamgdl Bxysmgey-

o JEmbmmmannn s@anmn qiogeom 3 j-
396-5637gbabs o MmMnomymab Jym@nAgdl
dmEnb. 03 JgFompoborgol odobobnomy-
dgmnd %9 gnmgy obgoo Gndab 3gModngs,
Gmdgmo G geM-sGagdbygme Jam@gtab-
onb bIgyngagn® gmgdgbdgdl s@oFgdl. gb
avdmbagamns, Jofggem Goadn, Ggfbmmm-
a0@ dobobosmgdmgddn: o6bgdmdl bymem
6adg@bo gufggma dogdGasms bymodafing
3 mnd (goRrnbgghn) baGhamno. 533y3:6n
2@aNEIn P3ogns 3o33Mnsmd adarmygmnob
> Im3Gagompdnm@obnob momn Bmdab
Fo6domb. mE6Ig6@n bogdomm IGsgom-
@Bmzabos: L3nMomma, afndn badgde, G-
mogg&n, Bag3g00, Bogzogmta. Rbrgds me-
65896@0b @o@s6nb sbagma Bgbon - 3mBiGnM-
wemn bagogbmabgdaa 3§83 (Gogadze
1972). Bogd3Mnoms 3gadn oy B3gmmgding
33b3mds 303Gnamgdamo 56 gnGRabydMa
m62336@0, bmaxrg® Jo mGogg bobgmds
96ndsbgonb a3gfmnm sGab BaMammagbn-
0. SEAFNmo %angIdebogal, sbygy @odob-
sbosogdgmos g3@mbyma Bobogn, Hmdg-
mog 08 EAmaborgob 8bmenme aMogaigdal
82360300 aym 3gbummgdamn (Lordkipanidze
1989, pp. 129-133).

3980 gaemn Baggomdgdal @gFn @Im3-
aEydamnd mabob baGabbdy (@obL3gHLAmenm-
&, mMgabym BngmngFgdoms 3g8(339mmmdo,
3060l o Jom(angdab mgbomgdob FHommgbm-
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30), 308mB3ab babnombs s §333gFsGPody
(Pitskhelauri 1954, pp. 12-14). g3gAb 6565480 Lb-
3920bbg gemg8g6@ dab 3x9339emds 3bagadl:
63065 - Bacrnl, 3m3B356m-BmbazRnbammb;
JAm8n - 863069L; 85635630 - Jogomeb anb-
BM38m) JgmngHommdab o bbg. gb grmgBab@gde
@0ongdab yzgmms bobob onbob 398>m376emmda-
3n agb3mads mglngdab bskao. selbabadbagas,
6m3 Rggmmgd@ng cnbsdn @ 3abnb Mom@gbmds
adgosmomas 3-4%-bg 6 3mgdon. 8nbn Mammgbm-
35 30Fiadef IGMIMAHFomoE s@nl 3mg-
oRgdyme a08m3Bzo6kn 3gMadnjob ggMab nb-
&96bngmdsbonsb (Rumiantseva 1970, pp. 93-94).
g0 @ Bagyhabggn BGggdo avdmbggmmns
0bsdn sBbgdmmn maobuemo Bagongfgdgdel
6530 gd0m, AmBmmgdai 3gbadmms 3umby-
3Mngore, 96 bInMom bammzbao aym 8ab3n
9@o6nemn (Kometiani, Merabishvili 1967, p. 22).
08obes Bobgmgno, oy Gmamas o8 396sby-
Bgmaro Gommgbmdoa, 3ggaMgnb n6@Blngmdagy
(339gdoEns: oy dnbadn Mz a6uemn Bagoing -
93930 3306 Fombmdaaso, 35306 ygModngs
Ba3Mnbeggb mgdmmdl, bmmm org 353Mns
- B33mgda. Bagn ggab 3gedngs dafnmomoe
353m3Bg0Mn 3gMaBngnb Jgdmemzno donmgds
(Karpova1972, p. 38). 3530 g6l Bomgds 3gn-
dmgds safMgmgg 6 3nbab mjbamgdes gggMe-
o 36 56gmdafigdmen FFidmob smdmagbym
26980 gobyFgdoa (Butt, Duderov, Matveev 1976,
P- 50). 53 b Ld3gargbBNIBn M 3abs semag-
3> mAgomgb@nsb 8mamdsfgmdsdrey ms nge
30%28030b Bog ggMb 56nggdl. 3gFsdnjmmn bo-
Joomdgdn, Fm3rgdn @d3domgdumas Rggm-
gdFogn mnbgdnbaosh, 3admbzal 3gmaacm as-
3mnfBRggs 8] doemn, bgMbgds, 18@b 3g8mb-
393980 @mEm3560 Bgeadating (Petrov 1990, pp.
9-10).

J3emg3olb gemeadn
R3gbo Jamagol 8nBo6L BsMmBmemgabrs
2636590l NO3 @o® ymGabdo 353mzmaba-

@o J9fadaggemo dsbamab nbgGocamans-
fn, J9@Fmafogame @ MgbdagbmgabaFe
3gbLBogems. @agbmmmannl bagnobab asms-
LaBygadom: dbgag IgbBogemnen 0gbs 3665%-
Fnb N3 o ymM@abdn mdmzgdammn bnos-
anb B0dqdan. IgmaMgdnma sbsmnbabangal
3bommannfn jamggs Roofs gabdMAnsbal
amab gmGabdn 8mImagdnm  JgMsdagob
953876873 %7.

8sbamgdnb  IgBRmaMmogagmn
gd0b > FAxb@agbmagabyFa s6omnbab bo-
Fmomgdon domgdamn Jgmgagde Lodgocny-
3b agedmysb, @Igemanbmar o6 FEGm
shdgmemgan@e  Jgfsdngel  3abgMommyn

smbg-

3agbomemds, oGodgm Bdvon LogeFommm
69mgmemnb Momdo o dnbgRoenas gabgdnb
Bb@e Fommpgbmda.

sfdgmenmangPn  396adngob  60dndgdab
3gBGmatogngmo  s0ByFgde  gbGgmms
Immatabagagmn doyGmbymda (Amscope
300T), bmenm GgbBagbmgaby@n sbomaba -
sbomado@m& DRON-3-aon.

J3cgze dgbGgengdgens 3gdFmaoge-
g 8gomeen (Fmogdn) b@obrsG@mme
Labymadmgabgmmb dnbgmgno.

3329300 39egagde

39b6ogmoenn  60Bmdgdn  gebmomyfom
396bbgoggdmmn 3gggMnmmdabss, bmangHo
350396%7 BobL 308mBanb g0 620 (Agg-
30). Bysdnhdy jomasm Rsbb 3nbgMomgdnl
39ggamo  JHabGomgdab a08mbagmagdn.
353mBgnb agambadMabom, 3gMadaggmo 3s-
baens sMob Amameiy mobsdfsm 333maBgatin
@> JgbadsBobog gabasmuFon mobodfor
B9faen, sbggg mABRAsEn, GBmBgemagy bo-
39B29EmE dmmmdey o6 sAnb 333m3Bgsfn
> IMygdn 356bbgagg3emn JgqgFnmmdom
3nl saﬁam%asom,

@00g3nb yjgms 6ad¢33n Igmnoamgdg-
@0 nJaam o6 madac Rsbb BaRnmo gmeg-
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30, 00> ©> 3mde GaFnb SsM(33emgda. JoM(33-
gd0b bogog o6 53oMd 3L 1-2 8omndg@Ab.

Bmogydn doMamaen dobo Lbgomabbgs Mo-
mEgbmdomss BafMdmmagbnmo ©s dnfomo-
o dpd33cgmob Gmmb sbAgmgdlL. daba
@0 aobbbgoggdamoas. wbrs smebadbml,
6@ nbmgabo dabay 2bgzg 3obbbgaggdymn
Gampgbmdobas @ gRognm Jgdobagzedn
Fo63mdb 897960 36 Baboiggl.

9945603060 Bo@gbgdo MBamagHgbom mo-
JOobymns, Bsmn BmBs JgMygmdlb mam Gof-
argddn, BaG8mpagboemns Lbgaabbgs do-
Bgdom @ (3orndgnmo dabgRomgdoo. Jobgdo
admg3e 9g8Em oee BmBab Bo@gbgdl, gowmy
(39ggemo 8obgMarmgda. Ba@gbadowab, -
oo36gbom, 3gbgmgds ImBigatimma b@FHad-
&fob Jobgdn. Jobgdo, dofamsmom, 8gs3)
bdotns  gzamaab  ©s
80brgMob d3s@ob 3yd(339me  HgMmBYmo
J308s739%0.

Fa6dmob Boggbgddn dofnmomn 8nbyH-
>mgdno: 33oM(30, denogomymabn, 3semondab
30brgfob J3s@n, 38obabnomgdgmns Bom-
Bggemn 3nbgfomgdel gormggame @eggmby-
mo Ba@gbgde. ndgnomns JaMBmgbgba, Joibo,
Glo@ymems. Jgoafoab BoB3gmgdal bdmds
o 0bGgHzomda (335mgdommdlb, 3Mm(396-
&aemo 3g33ammdag 3gMggmab.

Imogomymodo agbgmgds Mmaméy bomn
babno, 5Lz BoBammmdMng sb Lo asanb-
9d9mnQ. 2bg3g9, Joemnmdab 8abrmaab 3ogn(y.

BomBmmagbomn 6n8x3gdab 3s3Embymi-
o @ 3ogfmbymdgere 33030k 3geoaor
Rabl, GmB Bomda 877560 39fa (BgFnggbymn)
©> dofaman 8obob 3Gm(3968mmo 339(339-
mdod 3obbbgoggdamos.

3gmagbammdnbss.

F0636n06ab amAsb ymB@abab 396530 30b
9333568730b 60393530

663:93a N21 (LA, 3)

8o 3mbgm3nmor Baf8meagbacmo gfMoga-
3960 MBIMnabn o358 mmmgdabas @o bbge-
©obbgs ggfab. bageFonmmme, dogs 3Gy as-
3mdbgetns Fo358mYy, beenm gofyg 3Gy mos
go30bggfo s gmAmgabos. ogo JofMnmdyo-
3By o Ggo30693b.

8036mb 3m3dn 393336 pmn by donooea
3obo m0;gdols doxmnsbaw BoM3mmagbomons
s8mAgamn mnbmgobo dobom. dgdsgLgdgemo
o6 Ba@gbgda bsgdomm oo Mommpybmdamss
> bbgomabbgo dmBab m@s Igmagbommmdabas.
nan Bodmmagbomns GmamBy (3ommggmemo
8abgMomgdnam, obyggy Jobob baggbgdoom. dnb-
9Gorrn@ Jgmagbormmdsdo Fomdmdlb 33ofmn.
0an 8(3069 Bm3ab, Mmomd8ab gmggmmargob mo-
Jaobgme 3o 3gmgdamss Bo8mmanbamn.
Jgmofigdom 8306y Gompgbmdomss  3eme-
anm3mobab BoM33madn, HmBmgdlbag 0d30-
soe@ 9J3b go8mboggme Immabobog@ e
3EBmdma.

JoBob 6o@gbgde, daGnmomam, ggmbogg-
dooos Bomdmmagbarmn. Jomn ImMal o~
omdb ImFgetigmo bEARJG NGl  Jobgde
abm@Gm3qgme mabmgsbe dofamamn dsbnm,
335630bs > 3mogomymabolb 8ozHm3mE-
gGofmo BsboBomgdac.

30yBmbym3dn 58 33Mgmo o6+ doFamsrn
8sbo BoM3mmagbommos s8mGggemo mobmgabo
3obno, FmBgmn 9o Bogmmdn mnmddab
dogas (bagoFommmm dmogo 308mBgal Jg-
©9300). 30l @mbdg IFogmomos 3553689-
ma Jg8o3bgdgmn 36 bodgbgda, BmImydag
Bofdmmagbomns, dofomospom,  J3oc@iab
83nfig dmBab JoF33mgdom. 0dgznsmam aghb-
333> Jobob B8 gbgda. obnba 33067 BmBab-
33, 9PH™ adgzaomns BzRomBaygemmasbo
3396 (3-Jo>Abosbo J3edadggda.
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8536mbymIygmor Bo@dmmagbemn gfsg-
896@0 8 gogabagn > gmMmgsbns. agn
3>FnmBgogoty oM Mgogafgdl.

8nyHmbymaBn J3833Mgmn o6 dnMndamn
35Ls BoMBmmanbaerns s3mAgmmn cnbmgeba
3sbnor. BgogzLgdgemn o6+ Baggbyde bsjdsme
R0®N MomEIbmdnmas. abnba bbgamabbgs bm-
30b> > Jgagbnmmdnbas. Bakdmmagbnmns
FmamB3 (30eggmme 8n6gRomgdam, by
Jobab  Bo@gbgdnom. BabgRarmy® Igmagbo-
mdo30 oGdmBb 3goM(3n. ngn d(3ntig dBmanb,
@0nddnb gmagmogeb moggmbaeme 6(33-
gdnoss BaMdmmpagbomn. a3bamgds dbygg
G Jo@ygnstob Logdomm ope Bmnb BsMa-
m@dn, (30 ndmbom sMab gygemnemn (bs-
3oMogmmE 30d8mbzab 3gmgasw), Gmd 3abo
bmeene JHnb@omgdnb gmM3gdns aHRgba-
ma. 630 domnsbor @aygsbammos. xJoMHgmnbd
Bogmgddo bb@omos godmbogmmn nbGgH-
BoHgb(3no.

Jobnbs Boggbgdn Lbzogabbzs Bmdnbas @
39360 Fomdmdlb dnByMaemgdnl Fommybem-
d3b, abnbo BoM3mmagbamns, dofnmomom,
6mgbngnBn Fgmagbormmdnb  ImEgafiv-
o bgFHnd@nob Jo6gdn0, bmmm dmaxgc
33903-JoFb0sbn B3FnmasFggmmgabo -
Boenggdn dobanen.

60330 N3 (LuyA. 5)

Q0387680 33Rmbymigmor  3m3sgm
Q@aM0b, gmEmgabns. mzameom Jofaaw dgdh-
673> Mgoin @gFnb ImFgefgmn 3>8mbay-
m@gdn. BoGamdyogodg HgognMgdl 9d3bgdow.

803AmbymIdn B833Fgemn 6y daciaoo-
o 3obs BoA3mmagbacins S8migyen owb-
mgoba 3obeoy, dgdagbgdgmn 967 Godgbade
Logdome oo MImEYEMBnmas, aboba Lb-
gorobbgs Bm3nb o 3gmagborymdanbad. Agb-
a@Pds FmamBy (3oendanee  BoByrseada,
3byag Jobab Baggbgdn. 8nbgFacy Tpaybe-

@mdsBn goMdmdlb jgoMa. ngn dgafy bmadnb,
onmddnb ymzgmongnb @sygobyme 306(33-
mgdnoss ByA3mmagbomo. adgnomom a3b-
30935 IgpaMgdne @aen Bmdeb Immognm ymo-
Bab 3G0DBInmn gmGdeb 3o 33emgdn 3mennb-
nborgFin GRmImng. Fbg@azgemdnb oGgdn
ndgnoonE a3b3m)d0 JaGmglgbnb (GmamE(s
m3dqemn, 2bggy dmbegmnbyia) bLoydome
mogn bmdab Lomn doM(ygemgde JoMasm ao-
dmbogmma Ggmngane, Gyghzommdems @
nb6@gBggRgbynno.

Jobob  Ba@gbgdn doffnodEse, 3me-
Q@oemnd ©d dnglmmnorafio bFgdeacab
9gabogcn Js6gdes, ndm@BEmIgmn dofam-
a@n 3obaon @d JgoMnbs o Imagnmyems-
Bnb dnyAmdImGgofgme RabsGomgdacm. dmg
g3mbgggedn, go 3son bmeame dafamomn
85bos @3ARGacnn. ndgnscine e Bmanb Js-
Bab Bo@gbgde Ameasbom s3mgzbgdaemn joM-
3mbaggmn dobamaon.

36363 N3 pomn gmEMIGab 33@sdngab
@733996@330b 60d3g3n

663730 N94 (L. 6)

536mbymigmor gMogdgbdn mEmdmnsbo
93339 gdabad, 39dn @ mes ggfab IGyg-
doan, Igbododabo - 303mIBgoMn > aodmy-
Bg030. 6adgdn sMnmBygogoby o6 MgogaMgdl.

8n3imbymIda dg333Ggmn 36 doMomoa
by >3mBgyer - mabmgabna. 35853b93gme
363 638 3bgda agembgds Gmam(y (33emya-
@o 30BgMomadaay, dbggg Jobob Bo@gbgdnon.
30b3RomgB Jawagbommdadn goMdmalb bo-
Inoae @y B3nmBsggmmgebn  ygofiye.
Jawaradom 0dznsoe 3abaegds dnbrgMal
Sl &a@r0adn, Gm3mgde  defacoor,
Joesgarsnen baGnddgeb gggbeg@o Js-
Bl Baevdonpasboema, onbmgaba dnfom-
Ao Saman @ 3aeei3ob o 3msgam gemabals
o genmdevagttadom,
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603930 Ne5 (by. 7)

3536mbymInmor §Goadgben mAIMasko
239dymgdabss. ngo BoM3mmagboemns 8gdo
o mos @gab 3G gdnor-bogeoneme, go-
8m8B3afn @ ao8mybgagn. 6ndndn oMnmad-
9930Bg o Fgogofgdl.

8036mbgmIda 38336 gmo 261 dnFacmogo
8sbo 28mgynem - cnbmgabaos. 3g8s3Lgdgmn
26 Boggbgdn bojdosmE NN Hommgbmda-
@2, nbnbo bbgomobbgs dBmdnb @s Jgmagbo-
romdabos. a3bmampds HmamB(y Famygnmo
nbgFomgdam, sbggg Jobob bodgbgdno. 8ab-
9Faen® Jgragbommdadn FoMdmal ygi6-
3ob o 3mogomymabab Lbgomobbgs bm8als
8o (33mmgdn, HmImydng dmemosbsr dbyms-
oeemdab 369300 g3ox@bGgmn. gofms 33nbo,
adgaomns bo3dsme moge Bm3nb 38x30dmmals
658pgbadg dof(3300m0, 9d(30 dabmbEn g
bmmm dnborgal @oBabobosmydgme gme-
Bomas Igbadmydgmo.

603930 N26 (L. 8)

8036mbym3dn  Jobn Boggbgma LEGHMI-
&Fobos
RIAYEND  bogmmgddn  nan  Bovmndbor
abm@FHmIgmos. Ibgezgrmmdalb s6g3n db-
mmoe bbgomobbgs bmdab y33o630b dot(yg-
9300 33836G . Jobob Bgjb@no 6Ba-
mmding mGEMEa60s. badndo Bomdmowanbh
399m863560 mabob gafdgmb.

oobmgzsbn  dafomegn  dsbnon.

Bnd+3n N7 (biy6. 9)

608480 3ndo GgMabos. 8036Hmb 3m3da Joba
LEFHYIBgGHam Bbasgbos Babs Bodydab, Bb-
mmop nd 3obbbgaggdnm, Hm8 Bodgbgdab G-
mRgbmds Fofdmdl danmam dabob ©s Jgcm-
agbommmads R3JoHomnb
Bogmmgddn abm@Hmdgm @mbdby Sbmmmp
3396 (30b ©> ndgnomo, 3nbrgnb 33s@gdal
(dmog  aomabgdamn) Lbgosbbgs bm8al
8@ 33mgdne 30@0Ggea.

bbgoobbgaggocoo.

6033 Ne8 (L. 10)

8036mbym3do  goba BoGgbyfn LEFHa]-
&cob s B3RemgmBmgsbn  Bydb@mHab
26ab. 9MHo0 bogmmono ngn 8Mogom 3m83mbgb-
&0o60s. Babs BadnTgdabask 396Lbgszgdom
Ba@gbgdob bmBs s Bgmagboremds BMogom-
335605, bmmm R39Mgmnb bojmmgddn do-
3m3b obm@GEMIMmo gmba. Bbmmmm dabr-
3%0b 3358 730b 308mEARggs (darmnab dbgmo)
Jgndmgds dofamago abobogsb. adgnsmom
33530930 333M(3ab 3B 33egdoq-

domnob 336y Momeabmdoms dombgyme
8nbgorn.

6adg3dn N9 (bye.11)

8036mbym3de  Jobn BoGgbyBa LEERI-
BFab-dnMomamn dobs Babs 6r8gdgdal 8b-
203bo o6l BoMImmagbammn, 0 gobbbgagy-
doo, GmI baggbyn LEGYIGNGHS YREM
8339mGomoed 3odmbadmmo o Igrmagbommm-
333 9g8cm bbgomobbgoagsos. (3oemgggmo
Bo@gbgdob Bgmagboemmds 833g0Fom goblb-
303093% 9FmBebgmnbgab, bmga 8smaobo
Bobgamn  BnbgFomamas  Rsba(ygmadamn,
Bmgn ByMommdaGgmmgebo  s39dmmgdabss,
Boa608 ygagmms Jgdmbgggedn obm@Emaymo
@mba FoBHdmdl. ndgnomam a3bggds 33oM 330
0B3Mamgbo doM3gemydab boboon.

60330 N210 (L. 12)

8036mbym3dn  Joba  dMgdhomemn  oag-
demgdob o Gogomzmd3mbgb@nabns. Bof-
3mpagbomoo bbgomobbzs Bm3nbs s Igre-
a36ommdab Jobmo Bo@gbgdom, BmBrrgdag
23309mg2origds (3@nmgdg3L
(aoomobgds,  33LyBnan@ads). dapbgmoger
dmogfo  JgmBamo  (gemarmgdgdabs  Ime-
anmymodlb @m@8s JgbaMBabgdmmo og3b.
3bgagmmdnb ofgdn gagab@mmas 33afi(3ab
bbgorobbgs dmB8ab 8o (33empdn, Gm3mgdags
gmaggmogob jaobmgoba gamG8nbos. 8gdoba-
3960 Jobomo FoBdmdl mnbmgsb dobsb.

8amo
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603930 N211 (L. 13)

80 36mbmIdn Jobn 8baogLns Boba Gadyanb.
3ymagbormds Morgmoes @s IMagacnagefin.
asonbgdagmoe  BzMomof3gmmgabo  3obab
gmbby godmzggoamns bbgomabbzs gmAdnb
> Jgeagbormmdab Boggbyda. Jobmo Badgh-
990, doamomom, BaF8mmagbnmns onbmgsb
8obodn 3goF(3nb @d 3nbrgMab 338 g3ab Re-
Boangdao. 3abzmgds 36930, bama( dofnm-
a@n d0bgFomnd obrghab 3IsGn. gmEdgde
gbaRambgdmemns, 8333 JgmMagn cnbm-
3960 8abnor 56Anb Rsba(yzengdmme. 539 Vb
>nbndbmb, Gmd a08m3zggmnmnd  JoMbnl
me6s3 3ggatome JaRaemade 3R &3oR3s-
ge3oo  (bygoRogrme. 339gIRgrgdame
dnom@o@n). bbgs Ba8ydgdob BLgsgbom, oo
39896 mns 3350 (30b @ JPMbEne gmG3nl
83ncg BmBob JoM(33emgdn. Jo680 3Magmogod
8obymemn A0byBomab bbgamabbgs dmaab ms
@me3ab BoGB(33mgda (85369@0@n). Jobaols
BmgngFon Baggbo Bamdmmagbamas gomn
Bm3ab RsBoBagdaa.

6033n N212 (LiyA. 14)

803mbymIdn  Jobo  BMogzoem3mBImbgb-
Gnobns, 6oggbFo bEFENJGgGHon @ Aoy-
o Jgagbommdoo. Jobol cinbmgobn gmbn
RJOFYENE Bogmemgddn 0dmGEMIPmns @
8ogmo 8bgmagemmdab oMgdn J3oM(3ab bb-
3oobbgs Bmdnb ®> @mGEL Jpobmgsbe
M3gemgdas  aoxsbGenn. asMms  odabs,
Jo6a Bgn(303L bbgamabbgs Jgmagbammdnk >
LEFENIG AL Joboo Boggbgdb (BmFAgatiu-
mao b@Fndgncom, 3njGmmangein dofoms-
0 3sboo o 3obymen abgaranb Jgd(33-
gmmdom), GmBgmmo Bmds e PoRamgdda
396ygmdl. blnMom agbzmgds Imogamyme-
Bab IG0bInmo gm&H3eb 3EobGormgda, Bo-
a8 domosbor Rsbo3zmgdame dgmGome
80bgMamao (daBams@sm, mabs). Jo63a 8Mag-
momad obyymene 30bgMacnl AoF3gemgdn,

Fmdrmgdey 0dm)gd GOIgIE Lbgsabbgs
bmBab 3> (33mgdL 06 2833yl AmBgmady
80bgFornb. ggMnb Anbgmgnm ngn mEggbmgs-
Boo.

603930 N113 (biy#. 15)

8036mbym3dn  Jobn BoGgbaHa bLEAyI-
&finbo> @ Bnb> 6ad8g3nbasb 356bbgagg-
300 Joboro Goggbgde 6sjmgdn Gommybman-
oso @ 3Rogemagamng. o3y pbme cordzab,
%m8 ;obmgobn 3abnb aafes sbgo 3633l
©nEe Gofon iegnea. gb ndbgda 3o Igo-
3930 goFdmboG e Bsbomab. 93 Asbodn zo-
@6 mmns  bbgomobbzs LEHNIGYMab @
3gmagbormmdab Joboa Bo@gbgdn: B3ncy-
dat33mnabo J396(30sba J3080393n, ImE-
gofgmoe  bgHni@gmel 6 ImMgafgen
Jo6nb dnfacomn dobnb Badgbgdn. dmargd
a08myzgmamns  JoMbobgdMa  s3@gas@gda,
Imogamyenobnb  jMab@omagdn  Rabagygemg-
3emos Jgmesge dobomna. Logdsme mao
Bm3nb 3agengdb ademggs 3sbygen 8nb-
gffana. Bobs Badydnb dbgagbasm, 3o Wbmo
5206036mb Jobab ggmbby JgaMzab bbgamobb-
30 Bmnb @oygobame sMygmgdab boyds-
mE EoEn Mim@bmde.

603930 N214 (L. 16)

30yl 3m3n Joba dMagom ymBImbg6EGN6-
05 1 Morgen Igagbornmdab. Jobab dotams-
@0 gmbn 0Bm@GBmIagrnns - 830, brmenm RaBa-
0530b Gomeybmds @ Igmagbommds FHorgma
> Boofggacia. infiggengbom 3s8maymo Job-
o babgmdgdo: jgod3adn - B3MemdsA(y3gmmg-
360 3gamzo 8mdbongafio bgFEnJGnGem, J3om-
30@nb bbgs Labgmdgdn, bama(y mBobaengmdal
amgdb 330630 goM@s bbgs ymBImbgb@gdn(y
(3>:67gemn 3nbgaemn, JoMbn, Mobmzaba dabs),
a>Ed> 33nby, B3nMns 330M(3naba Jyodsggnb
3mbAnrnn Boggbgde. @ame s@anemn o300
PMaop addmyggoner IGnd3men  gmedndl
(JoRbgda, 3nGmdbgbode, Gogymsts), Ama-
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mgdo(3 oworgdol doxmesbom Rsbazampduemas
3gmfan 3nbgMomgdng  (LgRagndn, onby,
3s@bgmmn Bnbgfomgdn). a3b3wgds ImBgnM-
gma bHEndateb Jobow Baggbgde, Lomog
3obgnoaigdamns  dgmfomn  (33mocngdgde.
yageee 398(339emn Jm33mBg6@ob smbgMs -
dmgdgmmn, 230@m3 Bbes 5nbndbmb, Gma gb
2fab  8Msgammm8Imbyb@noba Jobe Horgmo
3nBgMommaon&n Jgmagbnmmdom s Gorgmn
3gmaee 3gemeengdgdeo.

60330 N#15 (LA.17)

B036mbym3da  Jobn boggbyMn bLEGnI-
&b @ Gogeo Bgeagbormmdnbss. oo
@oGEmn |3ognd  admabgdam «dsbb bbgs-
obbgs 8nBgRomms ndgnsmn Rsbafmgdaoc:
J3dA(3n, Iemogamymotn, doGmdbgba, dam@o-
&0, 3ombgmemn 8abgMomo. yggems 8abgMarmn
0d393mgdoMgds drongf dgmfor @amerTy-
393b. Jobab 3gmeMg Bobggofin gooBznM-
orgemns banfiggofin RaboBmgdnm, GmamG(y
3ot ggaen dobgMamgdol, sbggg Jo6gdnb bob-
0o BgfnedaM(ygmamgabo Jandagzob Gadnb
Jo6n §3Bab Mmami(3 Io@aMs, abggg bog8sme
©oEo dmdnb 93693b. (3ommggmemn BnbyHamy-
30 3o BsM3mmagbomns ggomam, 80bm3hnl
33s89800, Emmgda(s obyag 9d309wndeGy-
&> demngf JgmGage (33eonedgdl. ndgnomsr
8mbobommgmdlb dom@ognb JoM(mgde Bow-
6gaen 8nbgomgdanst gRom. ofzy Mbmo
@nbadbmb, Gmd awn GoMoa ggogas bbge-
abbgs Igmagbnemmdnb Joborwo 436753b (Boo
Imenb Fo6H3mBL 0nbnob-33o6(30060 1dbgdn).
Jo60 BoB3momagblb 398m33goneme Bo@ by

L@@ amob Jobb dGogsmagzemn (33ernmy-
d3d00n.

603930 N216 (L. 18)

8n3mbymddo Jobo LPFENIGYHom, Bobo-
mob gobsbomgdame s 6sBammding Ige-
agbognmdoma(y Bnbs 60393nb badgbns. do-

acd@e obd cnbmgab - joGdmbagmen Igm-
396ornmdnbos. 3 |d3bgdL moe GoGmmde
0393000,  8MogomBnzbmgaba  RaBaagdnl
Loboon agbamgds: ggocan Bom3mmagboemns
Lbgoabbgs dmBnb s gmMAab (mBmoghgbor
Jobmgabn) o(3gmpdao. dmy Jgdmbgggo-
3n, Bo@gbow doMamamo Bobs JoGdmbagmmns
oo Jgn3agh 33o®Enbs o 3nbrgHnb 33s@nb
B3FnmgL 35M(33madbL. Jobob amn 65Gnmn
630brmadaM(3gmmyobos  dofamoma ocnbm-
3960 35boo > gnagh Fmam@(y Bombgymmo
nbgFommal, sbgzy dnbmgfel FIoGgdab s
335630b bbgomabbgs BmBob > gmM8nb 3ab-
G RaboFiagdl.

6368296mgsdyHa sBsmado

Logaemggn 603m3gdob doGamsn 3sbeb
E3ormmabagPbonmmadol godm, dson 8nbyk-
>Fn Igmabormds s 30bgHomrnFo go-
Bgdab msbogofrmds ©adnbBgdol 8macmb-
mgb. sda@md, Ig@Fmaoganmn smbyMgdnb
JaRomgmdor Ro@ofms Agbdagbmgabyin
abaemabn - N8, N29, N210 603353 %g.

Ja6odngyemn  8oboemab  6odymdnddn god-
m3enbes dnbgFmamas 8gdmgan godyda:

Ne8 6034330 ogombommag gogdbofmg-
35 ggoMyn (4.25A, 3.34A, 2.46A); Ca-3mb@3m-
Gommbagn (15.0A); Ca-Na 8nbgnb 33589-
3n (3.78A, 320A, 284A) FoRbgdn (9.96A,
5.0A, 4.49A) > GgbBagbmaBmMgmmn @ads
(Ly6.19)

SI0, 335 3n American Mineralogist 65(1980)

920+930 code amcsd 0000789
Q 20.87 26.65 36.56 140.31
dA® 4.25 3.34 2.46 224
1N, 19.93 69.90 ]7.13 3.19
HKL 100 001 10 m

Ca-Na 3n63MAnb 3358730 Canadian Mineralogist
35(1997) 1515-1522 code amcsd 00005534, ASTM
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9-464, ASTM 10-373

Q |23.54 |27.96 |34.46 (35.64 [39.50 [42.50 [45.62 |50.08

dA® 13.78 [3.20 |2.84 [2.52 12.28 [2.125 [1.986 1817

I, (28 100 [15 20 a 7 6 10

HKL (111 002 131 |241 (332 |060 [311 [400

Ca-3mb@aAmGnmmbBagn ASTM 13-135, JaMbyda

ASTM 7-42
Q 6.0 Q 9.0 18.5 20.0
dA? 15.0 dA® 9.96 5.0 4.49
I, 100 1/, 100 53 19
HKL 001 HKL 003 002 100

N29 6083n: 33530 (4.25A,3.34 A); Jombg-
30 (9.96 A, 5.0 A); Ca-Na 80B3inls 33s@330
(3.78A, 3.69A, 3.20A); 3mb@ImGammbogn
(14.40A, 12.204) o @962 76ma3mMeymn
Dby, 20).

$i0, g3» (30 American Mineralogist 65(1980)
920930 code amcsd 0000789

Q 2087 |26.65 [36.56 [40.31 50.17
dA® 4.25 3.34 2.46 2.24 1817

", 1993 16990 |73 3.19 12.58

HKL 100 001 110 m M2

Ca-Na 30brgAnb 3358730 Canadian Mineralogist
35(1997) 1515-1522 code amesd 00005534, ASTM
9-464, ASTM 10-373

Q 23.54 |24.32 |25.56 [27.96 |34.46 [42.50 (45.62
dA® 378 [|3.69 [347 [3.20 [2.86 [2.125 |1.985
I,
HKL 111 130 112|002 [131 [060 311

28 18 8 100 |15 7 6

Jomlgdn ASTM 7-42

Q 9.0 185 20.0

dA® 9.96 5.0 4.49
100 53 19
HKL 003 002 100

1/,

N910 6n85938n: ggofyn (4.25A, 334 A); Ca-
Na 80bpz@nb 33s@g3n (3.78A, 3.67A, 3.20A);
3mb@Bmeacambogn (14.40A); JoMbgdn (9.96A,
5.0A, 4.49A) @ G968 a56madmBggmn gado.

Si0, 3gsMn Amerlcan Mineralogist 65(1980)
920+930 code amcsd 0000789

Q 2087 2665 |[3656 [4031 {507

dae  Ja2s  [334  [246 224 |rav7
",
ML 100 Joor  ne i fi2

1993 |69.90 |73 3.19 12.568

€a-Na 3nb@gfnb 3358730 Canadian Mineralogist
35(1997) 1515-1522 code amcsd 00005534, ASTM
9-464, ASTM 10-373

Q  |23.54 |24.30 |27.96 |31.64 [35.64 |39.50 [42.50 |45.62
dA°® |3.78 [3.67 [3.20 [2.84 |2.564 (2.285 |2.125 [1.985
28 |37 100 |15 20 |8 7 6

HKL [111 131|002 137 [241 332 (060 (311

Ca-dmE@ImAnmmbagn ASTM 13-135 Js6bgdn

ASTM 7-42
Q 6.1 Q@ o0 |75 |00
a0 [144 da° (996 [s0  |ad9
n, | in, Jioo [s3 e
e |- HKL  |oo3  [oo2 100

by3ngg IgbBagemam 60dx3da gagbatimy-
3> Ag6@agbmedmmgmman gobs, Gmdgmogy
(39896@0b (398396geob) Fgeagbermmdab
sbobagl.

3-4%-By 3oy gd339tmmdal Gobgdo
6968396ma 357 IGadBoggmom o6 snbob-
999, 96 335emab EmBy by ogadboGgdymn.

abygbs

g063Masbob  amMab o
N3 gmAmobgdnb  39Madoggmo

2656aGaly
Fokg-
@b gfs3836@g3nb 8oyFmbim3nmo @s
dn3BmbymIgere Jaoaeb Jgeoasm @owma-
abs, AmM3 mfingg ymBasbab )9@s0yamo
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Fo6dgmo ogb@n dsbomnmos madbe-
©gdemn. Imngydn agomboscmng RabL 98-
336 gma 5by doGaman Fobo o 3gsbogy-
6o bo@gbgdo - 3gdagbgdgmo, AmAmgdog
Lbgoobbgs FnMdomadn as6bbgaggdmmo
3Gm396@ e Gommgbmdnmss Bohimmag-
Bomo. 3ggsbogafo Bodgbgdn 9dmsggbae
@3ggobgmos, doma bmBgde Fgmygmal
RoR  Pofamgdde @
356Lb3zoggdamea Js6gdab Goggbgdoo ©s
0323990 80bgorgdam. Jobyde agbamg-
35 9g6m gago dBmBob bs@gbgdem, ooy
(3°my399n InbgHamydo, AmBrgdo(y dof-
nodEsE, ImAgofnmn 36egboBgden oo
3356 (3-Jobnobo Jgndagygdomss mo@znti-
ogmo. dofnmogn dsbs mnmgddob domo-

BoGImmagbomns

bgFsmydob smBgMommds

2bom s3mMBgmmo ©d onbmgobns (dmb@GIm-
Gommbo@n), bmmm 33803Lgdmnb JabyM-
omgdnd  33oM@3on, Imogamymabn, Jombo
©> BJodymoo.

%9683 g6mzmobfin sbosmndom 3gModagy-
o gafgmab bo@nbgdo, doFamemom, sdme-
game goboo, jzsBom, Imb@3meGammba-
Goo, emsgamgmodon o JoRbamoss Boi-
Imeeagborme.

26565960l @ogn ymB@abal @oboyMdamms-
30 9936l obsgmge 6sBammdn smgdmmn
Boa@ognb cnbmgabn dsbams Bbgagbne gme-
@obn@sb 8mImgzgdmemo JgMmedagmmo Fne-
ool 3g8omagbgemo obarmab, ovmdge g3-
mgaonb 99 g@Idg Jomo nEgbGMGHmdab Jgb-
obgd ol 3ababasb cmogh 3ggngoggdo.

LA, 1. @as BoFabggfe FaRgdomob gFaadgb@gdn 2606smEnb Ne3 gmBmobawob.

L. 2. 608530 N2 2-1. 39M08n3ab daMdmnb @Hoa3d6@gd0 @s 8abo 60dxBn Immadabazomme
3n3hmbymna, (gFon bogmeom -) gnbgdnsbab gmBab ymBmobomab.

L. 3. BadyBn N2 2-2. 39658030l dagmob 333568330 5 8obo 608030,

L. 4. Badg3n Ne 2-3. 39@aBagab FaGgemnb BMoadg6@ade s 8abn 60dn3n Immsmabagnymo
303fmbgm3om, (96mn Bagmeno -) d0bgAnsbab gm@Bab ymEmobogab.

Ly, 5. B0dmdn N2 2-4. 35658030b FyGdmob gFagdgb@gde @s dnbn 608v3n Immoadszonen
30 3Bmbgm3nom, (9600 Bagmemno -) d06dMnsbab amBab ymBmobowsb.

biy. 6. 39F8ngmeme FoFdaab gMeadgbgn ImmenBaznygen dnHmb jm3nm (gmn Bagmmao - )
(%a99@0ba Bogmmom +) 365650l Ne3 ym@Amabomab.

L. 7. JgFedogamn gmgemolb gMegdgbdn ImmaMadaamme 3oyGmbymdnm, (gon Bagm-
0o -) (3969060 bogmmoon +) 06560mFnb N3 ymGmsbowsb.

L. 8. bodmda Ne1. 396sdngaemn dnMdmob ©yBemydn s dobe 60398n ImemaMabagnymo
3ngembymIom (gfon Bagmmoo -) Ba@ by bEFHnd@aob Jobo 265BsmFab Ne3 ymGmabagab.
bay. 9. 60830 N22. 39Msd0gob dnGdmgmo o dabo 608vdo ImmoMabagammo 803Hmbyma-
no(gfon bogmmom-) baggbao bBHnJGnHab mnbmgabe Jobo s6565GHob Ne3 ymAHmsbomsb.
by, 10. 6adgdn N3, 396530 39m0 FaMdemnb gHogdgbBe @s dobn 60393n ImmoMabaamme
30gEmbymdne (ghmn Bagmmom -) Baggbamio LEEYIGTFL Pobmgeba Jobao 656>l N3
gmBeabomob.
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L. 11. 60330 N24. 396280gmmo FHdmeb @Rsadnb@gde ©s dnbn Brdndn dmmatabaganmn
8ogmbym3nm (gMon Bngmmom -) BaGgbatn LyAnd@amel cnbmgobn Jobn, s656am@nl Ne3
gmRmobomob.

L. 12, 608930 N95. 3968ngmme Faidmab gfagdgbdn o dabo badndn Immaobagnmme
8ogFmbym3nm (gfmn Bogmmoo -) mabmgaba Jobo gadmyggmnmo 3gdbagme LEFHndEatam,
2636agFabs N3 gmEBmobowsb.

by, 13. 60330 N26. 39G080 mmo FaGdmab gMoadgb@gda s dnbo 6adydn Immafnbognygmo
8036mbgm3no (§Boo Bagmmam -) mobmzsbn Joba asdmyggmoma dMgdRagmn LEHJGnGHoc
3656010l N23 ymEmabomsb.

L. 14. 603980 N7, 39680 gma Fmfdmab gMogdgb@gdn s dnbo 6adx3n ImmoMnbagaymo
80gFmbgm3no (ghon boygmmao -) 3GgdBas , 365659Gab N3 ymEmebagob.

L. 15. 6n8Bo No8. 356803 FyHdmnb aMoadgbdgdn o daba 6odgda ImmaFnbogagme
803MHmbym3no (gon Bagmmom -) dFgdRns (8Rogammddmbyb@noba Ba@gbuin Jobn) s6s6og-
ol N93 gy emabogob.

Ly, 16.603m30 N29. 3960803000 Fadmab gMaadgb@adn @ dabe 6adndn Immofnbazayeo
8036mb 3m3nc (gBon Bogmmao -) dGgdhos (BRogemjmadmbybBasbn BoggbgMa Jobn) , 56565:-
fob N23 gmGrmoboosb.

L. 17, 6aBxdo N210. 33Medngnma FaGdemnb ghsgdgb@gdo @o dnba 668430 ImeoMabayn-
Ao dogfmbim3nm (gfco Bagmmaon -) dMgdhos (IMogom jm33mbb@Gasbn Boggbya Jsba),
2656060l N23 ymBmabosb.

Lip@. 18. BadwBa N211. 3gdRas (8Gagommamdimbgb@nabo bodgby@n Jobe). (Bnomogol badymdn
2mgdmeme gmEGmabnb @absgMdomagn 3085Mab @abagemgo boBommadn).

L. 19, 60330 Ne8. 396sdoggemn dobomab G6@agbmgobyn sbsmnbnb G368 396maMads.
L. 20. 6n3do N29. 3gMadagagen Babomab A6 agbmaabyn sBarmnbab Hgbagbmamads.

L. 21. Badda N210. 35680 gmmo sbaemob G683 96mgsbin sBamnbals MgbBagbmaads.



228

96960TANL ROR(D JMHOH60 N3

TECHNICAL RESEARCH OF THE CERAMIC
MATERIAL DISCOVERED IN THE ANANAURI BIG
KURGAN Ne3

Nodar Poporadze', Tea Kintsurashvili?, Olga Seskuria’

! Georgian Technical University.Tbilisi, Georgia
2 National Museum of Georgia, Tbilisi, Georgia

Introduction

The burial ground of the Ananauri Big Kurgan
N23 belongs to the so-called Bedeni archaeo-
logical culture, that was prevalent in the east of
Georgia in the Early Bronze Age. On the basis of
analysis of found material, the site datess back to
the second half of the Ili Millennium BC. In the
central part of the Kurgan, under an embank-
ment, there was a pit in which a wooden burial
chamber was placed. The central and south-east-
ern part of the chamber was covered by pottery
fragments: twenty units of pottery, mainly large
pitchers were found. Black shiny ceramics were
decorated with spiral-relief faces, chevrons, and
bosselations. One of the vessels clearly stands
out, with thin walls, a light gray color and a thin
neck (Fig.1) Unfortunately, due to the fall of logs,
the ceramics were damaged seriously and pres-
ent only in fragments, which makes the resto-
ration very difficult (Makharadze, Murvanidze
2014, pp. 50-54).

Bedeni culture is one of the cultures spread
in the Bronze Age in the territory of Georgia and
surrounding areas. Bedeni materials occupy the
intermediate chronological place between Ku-
ra-Araxes and Trialeti cultures, For this period,
the types of ceramics carry specific elements of
Kura-Araxes culture. It is expressed primarily in
the technological properties: manually modeled
pottery with black shiny surfaces and light pink

inner linings. The leading place belongs to black
shiny, short-necked, round-bodied, large size
vessels. The ornaments are quite diverse: spiral,
oblique lines, embossed, engraved, imprinted. A
new rule of ornaments’ placement appears — dot-
ted, comb-style stamping (Gogadze 1972). On
black, shiny ceramics usually polished or cone-
like ornaments are found, and sometimes both
types of ornaments are presented side by side.
For earlier groups, chevron drawings are char-
acteristic, which at that time were performed by
the application of engraving only (Lordkipanidze
1989, pp. 129-133).

The color of ceramics depends on the clay
quality (dispersion, composition of organic sub-
stances, quantity of iron and calcium oxides), its
baking characteristics, and temperature (Pitskhe-
lauri 1954, pp. 12-14). A color is given by the con-
tent of different elements: iron-red, greenish-gray;
chromium - green, manganese - from black to vi-
olet color. Almost in all clays these elements par-
ticipate in the form of oxides. It should be noted
that in clay, the iron percentage rarely is less than
3-4%. Its quantity is directly proportional to the
intensity of the color of the baked ceramic (Ru-
miantseva 1970, pp. 93-94). Black and gray colors
are caused by the reduction to coal of organic
matters present in clay, which may be naturally or
artificially included in it (Kometiani, Merabishvili,
1967, p. 22). Depending on the quantity of the
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latter the intensity of the color varies: small quan-
tities of organic matter cause a gray color in ce-
ramics, and high quantity results in black colors.
Black-colored ceramics are achieved by fumiga-
tion of baked ceramics (Karpova 1972, p. 38). Black
colors can be achieved by heating the ceramics in
the areas colored by iron oxides, or by the heating
of engobed ceramics in the reduction area (Butt,
Duderov, Matveev 1976, p. 50). When ceramics are
heated, trivalent iron will be reduced to bivalent
condition, and give it a black color. Ceramic prod-
ucts, which are made of ordinary clays, stand out
by a vague, hard, mostly porous surface as a result
of baking (Petrov 1990, pp. 9-10).

Research Methods

The present study aims to conduct miner-
alogical, petrographic and X-ray phase studies of
the ceramic materials discovered in the Ananau-
ri Kurgan Ne 3, For solving technological issues,
a soil sample extracted in Ananauri Kurgan N9 3
was investigated. For comparative analysis the
similar research was conducted on the fragment
of ceramics discovered in the Tchinchriani Gora
Kurgan.

Results obtained by means of petrographic
descriptions of materials and there X-ray analysis
allow us to determine not only the mineral com-
position of archaeological ceramics, but also the
nature of their alleged raw material and exact
number of mineral phases.

Petrographic descriptions of archaeological
ceramic samples were performed by means of
a polarization microscope (Amscope 300T), and
analyzer DRON-3 conducted X-ray analysis.

Studies were performed by the Petrographic
method of thin section petrograpy according to
a standard manual.

Research Results

Examined samples have visually different col-
oring. On some of them dark layers of baking can
be seen. On the surface separate marks of min-
eral crystals can be seen. Ceramic materials are
either equally baked, with visually even coloring,
or they may be double layered, with different
coloring of layers, as though layers were likely
not baked entirely.

In almost all samples fine pores and light and
dark-colored grains can be seen with the naked
eye or a magnifying glass. The size of grains does
not exceed 1-2 mm. In thin sections, the main
clay mass is presented in different amounts and
generallyplays the role of the astringent. Its col-
or is different. It should be noted, that clay mass
is presented in different quantities, and in single
cases only mechanical impurities prevail.

Mechanical grains are primarily angular,
changing their size in a wide range, and are pre-
sented by various rocks and separate minerals.
Rocks have larger grains than do the individual
minerals. Among the grained rocks porphyritic
structure can be found. Rocks mainly have an
acidic composition Quartz and arkosic sand-
stones containing fieldspar are quite frequent.

The major minerals in pottery fragments are
the following: quartz, plagioclase, and potassium
feldspar. Characteristic to ore minerals they have
subangular separate pieces. Pyroxene mica and,
hornblends are rare. Quariz grains’ sizes vary in
big ranges, and the percentage composition also
varies.

Plagioclase occurs as in intact and partially or
fully turned into a clay form, the same is true for
potassium feldspar.

As a result of the macroscopic and microscopic
studies of presented samples, it becomes evident
that in them percentage content of mechanical
(terrigenous, clastic) and main mass is different.
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Samples of Ceramic Fragments of Tchinchriani
Gora Kurgan

Sample Ne1 (Fig. 3)

The fragment presented macroscopically has
a double layer structure and a variety of colors.
Most likely, the inner layer is baked to the black
color, while the outer layer is light brown, porous,
and does not respond to the hydrochloric acid.

In the microscope the astringent or main
mass is entirely comprised of an amorphous
mass of clay. The filler grains are numerous and
have different sizes and composition. The filler
is presented as separate minerals, as well as rock
grains. In the mineral composition the quartz is
dominant. It is presented by small sized, almost
always angular grains. Plagioclase grains are pre-
sented in a relatively small quantity, which rarely
have expressed polisynthetici lamellae.

Rock grainsare mostly presented by effusives.
Among them, rocks with porphyritic structure
prevail, with isotropic clay mass and quarze and
plagioclase micro porphyritic inclusions.

The main astringent mass in the microscope is
presented by an amorphous clay mass, which in
one nicole is almost black (most likely the result
of a strong baking). On its background, there are
many scattered pieces of filler, which are mainly
represented by small grains of quartz, rarely by
plagioclase. Rock grains are of a small size, they
are rarer and are presented by the quartz-mica
sandstones.

Sample Ne2 (Fig. 4)

The Fragment presented macroscopically
is dark brown, porous, and does not react (re-
spond) to hydrochloric acid.

In the microscope the main astringent mass is
presented by an amorphous mass of clay. The fill-
er grains are numerous and have different sizes
and composition. Filler is presented as separate

minerals, as well as rock grains. Quartz is dom-
inant in mineral composition.. It is presented
by small in sized, almost always angular grains.
Quite large grains of hornblend are present, but
changed so much (presumably as a result of
baking), that only its crystal forms are remain-
ing. They are entirely oxidizedand in cross nicols
there is a weakly expressed interference.

Rock grains vary in size and far exceed the
number of minerals; they are represented main-
ly by porphyritic rocks of andesite composition,
and sometimes quartz-mica sedimentary sand-
stone material.

Sample Ne3 (Fig. 5)

The presented fragment is macroscopically
blackish in color and porous White porphyritic
areas are well observed by naked eye, and they
reacts to hydrochloric acid in sections.

In the microscope the bulk of the main astrin-
gent mass is presented by amorphous mass of
clay. The filler grains are numerous and have dif-
ferent sizes and composition, filler is presented
in the form of separate minerals, as well as rock
grains. In mineral composition quartz is domi-
nant. Itis presented by small sized, almost always
angular grains. Plagioclase grains are presented
in relatively small number, with rarely expressed
polisynthetic lamellae. In the visible areas, rarely,
large-sized grains of pyroxene (as rhombic, also
monoclinal) are seen with well-expressed relief,
cleavage and interference.

Rock grains are presented mainly with effu-
sive rocks of porphyritic and microlithic struc-
ture, and isotropic main mass. Microporphiritic
inclusions of quartz and plagioclase are present,
in some cases, with only their main mass remain-
ing. Large-sized grains of rock are rare and are
completely filled with carbonaceous materials.
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Samples of Ceramic fragments of the Large
Ananaurl Kurgan N23

Sample N°4 (Fig. 6)

The macroscopically presented fragment has
a double layer structure, with the layers of dark
and light color, most likely, respectively - baked
and non-baked. The sample does not respond to
hydrochloric acid.

The main astringent mass is presented by
an amorphous mass of clay. The filler grains are
numerous and have different sizes and compo-
sition, filler is presented in the form of separate
minerals, as well as rock grains. In mineral com-
position the small grain and middle grain quartz
is dominant. These grains are mostly of angu-
lar shape. Rarely, we encounter fieldspar. Rock
grains mostly are presented by effusive rocks,
with the main mass of clay and microporphyritic
quarz and plagioclase.

Sample N#5 (Fig. 7)

The macroscopically presented fragment has
a double layer structure, with the fayers of dark
and light color, most likely, respectively - baked
and non-baked. The sample does not respond to
hydrochloric acid.

In the microscope the main astringent mass
is presented by an amorphous mass of clay. The
filler grains are numerous and have different
sizes and composition. Filler is presented in the
form of separate minerals, as well as rock grains.
In mineral composition quartz and plagioclase
grains of different sizes are dominating. They are
scattered in a visible area. In addition, rarely are
found large amphibole grains, but its diagnostic
is possible by its characteristic form only.

Sample N96 (Fig. 8)

In the microscope, rock has a grained struc-
ture within the main clay mass. in crossed nicols
it is totally isotropic, and in visible areas quarz

grains of different sizes are scattered, and the
rock texture is partially porous. The sample rep-
resents baked clay pottery.

Sample Ne7 (Fig. 9)

The sample is of a dark color. The rock in a mi-
croscope structurally is similar to the previous
sample with the exception of the quantity of
grains which prevails. The main mass and com-
position are different. In cross nicols on the iso-
tropic background only grains of quarz and rare-
ly of fieldspar (with high level of transformation
into a clay) are scattered.

Sample Ne8 (Fig. 10)

Inthe microscope the rock has a grained struc-
ture and fine-porous texture, it is multi-compo-
nential in one nicol. Unlike the previous samples,
the size and composition of the grains vary. ! In
crossed nocols, an isotropic background dom-
inates, and only feldspar can be distinguished
from the main mass. Quartz grains are rarely
found.

Very small amounts of ore minerals are found.

Sample N9 (Fig. 11)

In a microscope the rock has a grained struc-
ture.The main rock mass, like in previous samples,
is represented by a clay mass with one difference:
the grained structure is more promounced and
the composition is more diverse. The composi-
tion of individual grains varies greatly, some of
them are replaced by ore minerals, some have a
fine flake structure, etc. But in all cases the isotro-
pic background prevails. Quartz grains are rarely
found in thin form.

Sample N210 (Fig. 12)

In a microscope rock has a breccia structure It is
multi-componential. It is represented by grains of
rocks of different sizes and compositions, which are
subject to secondary changes (transformation into
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clay, sericite). Despite the strong secondary chang-
es, plagioclase has preserved its form. In visible
areas quartz grains of different sizes are scattered,
which are always of angular shape. Mechanical ma-
terial prevails over the clay mass.

Sample Ne11 (Fig. 13)

In the microscope, the rock Is similar to the
previous sample; its composition is complex and
diverse. On the background of fine-grained mass,
which is transformed into clay, there are apparent
grains of different forms and composition. Rock
grains, mostly are presented by quartz and feldspar
inclusions into the clay mass, and we encounter ar-
eas where the feldspar has a leading role. They re-
tained their forms, but are replaced by the second-
ary clay mass. It should also be noted that slightly
tinted mica flakes with good cleavage are apparent
(presumably, discolored Biotite). Like in other sam-
ples small grains of quartz are scattered and they
have an angular form. In the rock many grains of
ore mineral (magnetite) are found in different sizes
and shapes.

Some of the grains of the rock are presented
by large-size inclusions.

Sample N212 (Fig. 14)

In the microscope the rock is multi-componen-
tial, with a grained structure and complex compo-
sition. The clay background of the rock in crossed
nicols is isotropic and angular quartz grains of dif-
ferent sizes and shapes are scattered in entire visi-
ble area. Besides, the rock contains grains of differ-
ent comp;:)sition and structure (with porphyritic
structure, microlythic main mass and ore mineral
content). The sizes vary in a wide range. Frequent-
ly we encounter plagioclase crystals of prismatic
shape, but they are entirely replaced by the sec-
ondary mineral (mostly clay). In the rock there are
many ore mineral grains, which form different size
grains or replace some minerals, The sample has a
dual color.

Sample N#13 (Fig. 15)

In the microscope the rock has a grained
structure, unlike previous samples where rock
grains are fewer and diverse. It should be noted
that apart from the clay mass these areas occupy
a large area. These areas contain carbonaceous
material. In this mass the rock grains of different
structures and compositions are scattered: fine
grain quartz sandstone, rock grains of porphy-
ritic structure or porphyritic rock grains of main
rock mass. Sometimes there are prominent mica
aggregates, and plagioclase crystals are replaced
by a secondary material. There are large grains
of ore minerals. Like in the previous case, quite
large amount of angular grains of quartz of dif-
ferent sizes are present on the background of the
rock.

Sample N214 (Fig. 16)

In the microscope the rock is multicompo-
nential andhas a complex composition. The
main rock mass is isotropic, is black, and the
number of inclusions and their composition
is complex and diverse. First of all we must
distinguish the types of rocks: quartzite - fine
grain quartz with mosaic structures, other
types of quartzite where other components
participate together with quartz, ore miner-
al mica, clay mass, and big grains of quartz
sandstones are frequent. A large place be-
longs to well pronounced prismatic forms
(mica, pyroxenes, hornblends), which almost
entirely are replaced by the secondary miner-
als (sericite, clay, ore minerals). Sometimes we
encounter grains of the rocks with porphyrit-
ic structure, where the secondary changes are
extremely developed. Description of all com-
ponents is impossible, and that’s why in con-
clusion we shall say that it Is a multi-compo-
nent rock with complex mineral composition
and complex seconday changes.
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Sample N2 15 (Fig. 17)

In themicroscope the rock has a grained
structure of a complex composition. A large area
is occupied by a transformed into clay section
with rare inclusions of different minerals: quartz,
plagioclase Pyroxene, Biotite, and ore minerals.
All of them are subjected to strong secondary
changes. The second half of the rock is over-
loaded with various inclusions of certain miner-
als, as well as of rock grains. Grained sandstone
rock creates both small and large areas, where
some minerals are represented by quartz, feld-
spar, which are also subject to strong secondary
changes. Biotite flakes rarely participate togeth-
er with ore minerals. It should be noted also that
alarge area is occupied by the rock sections with
different composition (quartz-clay areas dom-
inate among them). The rock represents grain
structure rock with numerous different changes.

Sample N216 (Fig. 18)

In a microscope the rock is similar to the pre-
vious sample by structure, material distribution
and partly by composition. The main rock mass
has a clay-carbonaceous composition. These
segments occupy a large area. Quartz can be
found in the form of numerous inclusions: quartz
is presented by angular grains of different sizes
and shapes. Apart from this, grains of different
forms, sizes and mineral composition occupy a
large area. In some cases, the main mass of these
grains is carbonaceous and contains thin grains
of quartz and feldspar. A large part of rock is fine-
grained, where the main clay mass contains ore
mineral, as well as inclusions of fieldspar and
quartz in different sizes and forms.

X-Ray Diffraction Analysis

Due to the fine dispersive character of the
main rock mass of the study samples, their min-
eral composition and ratio of mineral phases
require more exact study. This is why in parallel

to the petrographic descriptions, X-ray phase
analysis will be used for the three Ne 8, Ne 9, N®
10 samples.

The following mineral phases were revealed
in ceramic material samples:

In the N 8 sample the following is clearly ob-
served: Quartz (4.25A, 3.34A, 2.46A); Ca- mont-
morollonite (150 A); Ca-Na feldspar (3.78A,
3.20A, 2.84A); Mica (9.96A, 5.0A, 4.49A) and
roentgen-phase (Figure 19).

Si0,Quartz American Mineralogist 65 (1980) 920+930
code amcsd 0000789

Q 2087 |26.65 [36.56 |40.31

dA® 4.25 334 2.46 224

I, 1993 6990 |7.13 3.19

HKL 100 001 110 m

Ca-Na fieldspars Canadian Mineralogist 35 (1997)
1515-1522 codeamcsd 00005534, ASTM 9-464, ASTM
10-373

Q [23.54 |27.96 |34.46 |35.64 |39.50 |42.50 [45.62 150.08

dA? [3.78 [3.20 [2.84 |2.52 |2.28 [2.125 |1.986 [1.817

i, 128 100 |15 20 8 7 6 10

HKL (111 [002 [131 |241 [332 (060 |311 (400

Ca- montmorollonite ASTM 13-135 Mica ASTM 7-42

Q 6.0 Q 9.0 185 20.0
dA® 15.0 dA® 9.96 5.0 4.49
", 100 % 100 53 19

HKL 001 HKL 003 002 100

In the N29 sample the following is clearly ob-
served: Quartz (4.25A, 3.34 A); Mica (9.96 A, 5.0
A); Ca-Nafeldspar (3.78A, 3.69A, 3.20A); Montmo-
rollonite (14.40A, 12.20 A) and roentgen-phase
(Fig. 20).
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$i0,Quartz American Mineralogist 65 (1980) 920+930
code amcsd 0000789

Q 20.87
dA® 4.25 334 2.46 2.24 1.817

2665 (3656 |40.31 5017

11, 19.93 16990 |7.13 3.19 12.58

HKL 100 001 110 m 12

Ca-Na Fieldspars Canadian Mineralogist 35 (1997)
1515-1522 codeamcsd 00005534, ASTM 9-464, ASTM
10-373

Q 23.54 |24.32 |25.56 [27.96 [34.46 |42.50 |45.62

dA® [3.78 369 |347 |3.20 |2.86 |2.125 (1.985
7

o 28 18 8 100 |15 7 6

HKL 111 130 [112 |oo2 [131 o060 3N
Mica ASTM 7-42

Q 9.0 185 200

dA® 9.96 5.0 4.49

", 100 |53 19

HKL 003 002 100

In the N¢ 10 sample the following is clearly
observed: Quartz (4.25A, 3.34 A); Ca-Na feldspar
(3.78A, 3.67A, 3.20A); Montmorollonite (14.40A);
Mica (9.96A, 5.0A, 4.49A) and roentgen phase.

Si0,Quartz American Mineralogist 65 (1980) 920930
code amcsd 0000789

Q 2087 2665 3656 [40.31 50.17

dac  la25 (334 (246|224 [1817
in, 1993

69.90 713 3.19 12.58
HKL 100 001 110 m 12

Ca-Na Fieldspar Canadian Mineralogist 35 (1997)
1515-1522 codeamcsd 00005534, ASTM 9-464, ASTM
10-373

Q [23.54 |24.30 |27.96 [31.64 [35.64 139.50 [42.50 [45.62

dA® 13.78 |3.67 |3.20 [2.84 [2.564 |2.285 |2.125 |1.985

i, (28 37 100 |15 20 -] 7 6

HKL [111 |131 (002 [131 (241 {332 (00 [311

Ca- montmorollonite Mica ASTM 7-42

Q 6.1 Q 2.0 175 20.0
dA® 14.4 dA® 9.96 5.0 4.49
11, - ", 100 53 19

HKL - HKL 003 002 100

In all three studies samples the roentgen
phase is detected, which expresses the compo-
sition of the cement.

Phases with lower than 3-4% of composition
are not reflected on roentgenogram (X-ray im-
age), or is recorded as a trace, at least.

Conclusion

As a result of macroscopic and microscopic
study of ceramic vessels from Tchinchriani Gora
and Ananauri N2 3 Kurgans, it was established
that ceramic vessels from both Kurgans were
made of identical materials. In thin sections the
main rock mass and grains or filler, presented
in different percentages in different vessels, are
clearly visible. Mechanical grains primarily are of
angular shape, their sizes vary in a wide range
and are presented by different rock grains and
certain minerals. The rocks are found with larg-
er grains than certain minerals, which are main-
ly represented by porphyritic andesites and
quartz-mica sandstones. The main mass is almost
completely represented by amorphous and clay
(montmorollonite) materials, and the filler — by
quartz, plagioclase, mica and hornblends.

According to X-ray phase analysis the ceram-
ic pottery fragments are mainly presented by
amorphous phase materials, quartz, montmorol-
lonite, plagioclase and mica.

Soil samples taken in the western part of
the burial chamber of the Ananauri Kurgan N2
3 are similar to the material of ceramic vessels,
but at this stage of the research we will refrain
ourselves from making conclusions about their
identical origin.
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DESCRIPTIONS OF FIGURES

Fig. 1. Fragments of light gray vessel from Ananauri Kurgan N2 3.

Fig. 2. Sample N2 2-1. Fragments of ceramic vessels and their sample in polarization microscope (in

one nicol) - from Tchinchriani Gora Kurgan.

Fig. 3. Sample N2 2-2, Fragments of ceramic vessels and their sample in polarization microscope (in one
nicol-) from the Tchinchriani Gora Kurgan.

Fig. 4. Sample N2 2-3. Fragments of ceramic vessels and their sample in polarization microscope (in
one nicol -) from the Tchinchriani Gora Kurgan.

Fig. 5. Sample Ne 2-4. Fragments of ceramic vessels and their sample in polarization microscope (by
one nicol -) from the Tchinchriani Gora Kurgan.

Fig. 6. Ceramic vessel fragment in polarization microscope (in one nicol -) (in crossed-nicols +) from
the Ananauri Kurgan Ne 3.

Fig. 7. Ceramic vessel fragment in polarization microscope (in one nicol -) (in crossed-nicols +) from the
Ananauri Kurgan Ne 3.

Fig. 8. Sample N21. Details of ceramic vessel and its sample in polarization microscope (in one nicol -)
grained structure rock from the Ananauri Kurgan Ne 3.

Fig. 9. Sample Ne 2. Ceramic vessel and its sample in polarization microscope (in one nicol -) grained
structure clay rock from the Ananauri Kurgan Ne 3.

Fig. 10. Sample Ne3 Fragments of Ceramic vessel and its sample in polarization microscope (in one
nicol -) grain structure clay rock from the Ananauri Kurgan N¢ 3.

Fig. 11. Sample N® 4. Fragments of Ceramic vessel and its sample in polarization microscope (in one
nicol -) grain structure clay rock from the Ananauri Kurgan Ne 3.

Fig.12. Sample Ne 5. Fragments of Ceramic vessel and their sample in polarization microscope (in one
nicol -) clay rock with distinct breccia structure, from the Ananauri Kurgan N 3.

Fig. 13. Sample Ne 6. Sample Ne 5. Fragments of Ceramic vessel and their sample in polarization micro-
scope (in one nicol -) clay rock with a distinct breccia structure, from the Ananauri Kurgan Ne 3.

Fig. 14. Sample Ne 7. Fragments of ceramic vessel and their pattern of polarization microscope (in one
nicol -} breccias, from Ananauri Kurgan N¢ 3,

Fig. 15. Sample Ne 8. Fragments of ceramic vessel and their pattern of polarization microscope (in one
nicol -) breccias (multi-component grain rock), from Ananauri Kurgan N¢ 3.

Fig. 16. Sample N@ 9, Fragments of ceramic vessel and their sample in polarization microscope (in one
nicol -) breccia (multi-component grain rock) from Ananauri Kurgan Ne 3.

Fig. 17.Sample Ne 10. Fragments of ceramic vessel and their sample in polarization microscope (in one
nicol -) breccia (multi-component grained rock) from Ananauri Kurgan N2 3.

Fig. 18. Sample N 11, Breccia (multicomponent grain rock). (Soil sample taken from the western part
of the burial camera of the Kurgan).

Fig. 19. Sample N¢ 8. Roentgenogram of the X- ray phase analysis of ceramic material.

Fig. 20. Sample Ne 9. Roentgenogram of the X- ray phase analysis of ceramic material.

Fig. 21. Sample N2 10. Roentgenogram (X- ray image) of the X- ray phase analysis of ceramic material.
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b/ Fig.9
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ANANAURI BIG KURGAN N23 241

big/ Fig.12
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b/ Fig.18
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06060IANL YMAERO630 YQIMABIGNN
06R0O30KRI3NL LMBOIRIAN LAGIGILO:
RN3IBNOL N6GIMIAHIGIBNY LGIBNWIA()

0%MEM3I30L 3MBEOBII3DBI RIIAREMBNN)

abBa IgR3gMa’, 3o@nbg Fyo@Ye?, Bagmmmb 336ndgnmn?, aon 36@My’

's04b BsAbamnls 160396boda@n, 8g3bogumma ygengzob baggamborm®n (33680 (CNRS), yum@n@o-
Lo ©> Ladma M3 LadnBabEHm, gaFHmIobs @ sgfiajnb 3GgnbGmMonb JgdbBsgmaenn bdgmmsdgs
Bgob madmBs@meios (LAMPEA). mgb-36mgaobbn, bagthsbagon

LogeBoggmmb ghmgbamo 3qbgmda, cmdamabn, bagdstaggmm

*3gmdgMbal ybnggMba@a@n, dgmdnmbo, sgbGGaemns

33b@Gag@o

B3 Boboadal bymBdmgebymmdoo Jo-
Aorgmo 94b3goeab 8oge Lagemggmmae
2012 Byl s3mRgboem 3neddgdmogn bmdals
gmB@a6dn, Gmdgemng dg. B. Il 3003b6ggeab
3gmEig Babggnm mafnmmgds, 503mRbos as-
80560l 6530gdn, GmBmgdagg bbgorsbbgs smae-
b 0g6s 653mg60 3089Madn. obinbo bgen 30y,
9300 0brngnel gmo3b0b. Jadgnb gomaba-
30b BB n30bs @ mMngg g&emab obasbgdnb
399350 356 BmbgMbres o jMdsmgab 6bgdab
IgbBagmms. 28n@ma, 3939Mdn rojfdacayero
0bngomgdab 3gbabgd Moz Bgodmgds 3g@n nb-
@mH3a300b nbomgdoe, Jggolbagmgm s
BmBRbo. dmbgbos nbrongomams 80badoryin
Rommnbmdob s sbg3g, Bsmn g8maMegammo
o R®ob3FHmgrmMdol BramBatigmdols mawanbs.
a3y 30bs, LmgnammGn o JHEGNGERmo
nbgym@8a(300b Bobamgdom Raga@etigo 33emgas
©> 800 33930b Bo(30mbo ogamanbym dagmol
Jbegoealb  gmemoggbob  domgdadomGo  sbam-
0%bab godmygbgdam (PC, N). gs8mgnjzmngo
R3DIBI0 @YEEL gHcazoMmabgds, Romo @og-
3903065, 0 Gm3gen Loggd 3Gmnddl sbo-

13066 m3nFa@gbmdal (b3gemganl/Bymmab)
@ B Godnb gbmggerao bagggdo dgmomms
oo Gogomban. ggmmemom o, 8baagh abm-
&3  (330egdomdsb  ghoby @s ndsgg
n@ngaob dgmomib smgdyem 6ndmdgddn, ob-
afm3mmegon® 8mba(3933dg oyFrbmdam,
a38mgodgoo 8mbabgds, Gmd Lym 3nig
g0 0bmngognb 653k a3dmbms  Logdy.
3d8marnby  Jmmoggholb  3935ma36mmdols
©nEn (330r7930mds, GmBgmdsz Bndydgdo
L8 Lbgomabbge ag&IAE RaIBIR ©IIYm.
bLJgbob @> aefoEgarmgdab sbagab dnbgegam
mo dpgmAmdngn bgbab aboogomlb, Foo
Bmnb, gfior Imbaigb o gho bHEILEYE
0bngorb gzgmady domamma abm@mIgRn bin-
©oggd0 mdmifbmam, Moy 8dn8y abmEm-
39800 go8nefgdgmn boyzgdeb Bnmadaty
dogonogdh (Bsgomoma: bmfzab o6 §8)-
J6ofAn Byemab oagabab). gb oBggbgdemgde mobo
Lbgo obmagnmnlb  8sR39698madabash  3603-
359mmmgbom 35blbgagmgds. 58 ,3065b 36gmos
3990bggasdn,  oRzghgdmpde  Bamaomgdl
3nboryFn > adtigmme (3bmggmgdolb beme-
30b Bogmgd ImbBamgdatby. gb asbbbgaggdgda,
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Fqbodmmmos, bea(gnorma 939 @mE06 agmb mo-
39390F53ammn 56 Lbgamabbgs ggmafagammn
BoM3mdsgmmdng  abbBgdmmglb (3oemggmeme
obrngnmol 8g8;mbggaedn. ovgdye, Lodmmmm
2oL 3360b aa8m@Babs Bonb(y Gormemns. sbmob-
36b >BgFMdo0%5630 28537 35BnmEab ymGmobob
>8mBgba8, dgbodmms, sbommn nbemBs(zne
8ma306memb ymGImsb3n o Mdoemammo oros-
800bgdnb ngbGmdabo s bmgnamaGn bige-
&gbob Jgbobygd, s8agao bLadarmbgdn Gadmmn
aym 5@MJOMNbxsmb babnb 3nbrFmmb.

dgbagogmo
36360@8n  (smBmbagmge  bagoto-
39emm) 2012 Bgmb  ByMed  BoboMad-

ob  bym8dmgebgmmdnm  bagsoggmmb
96mabgmo 39bgu8ab ggdL3gennsd om-
8mabBnbs 300083g¢mogom oo HmBab yme-
mobon (Makharadze, Murvanidze 2014). s&-
Jammmaance GG aRsJGd0 s JodgMab
6 Jo@d@a®s dogmemgdl, Gm3 ymGmobo
d3.6. lll sesbBrngmemab Jgmey bobygMaom
oefnmregds @ 89rbob ygmdahsb gygo-
3bob. 3ofmgaobs gm@E3ab obsyBdormsg
3989580, Gmdgmogg Smbob bob 8mMgdam
0gm 653760, 503mBBE> MG g@ma. dgmgdals
bbgoabbgs spanrmeb sm8mAgbab ao8m o~
domeemagdds go8mordggh goommn, Gmd
39396080 7 nbmognn aym s jAdomm-
mo. o3, 3o8xGab dgfolb Robamggzobs
@> 5bgzg, ™Engg gBmob IB0sbydab
3%9m,  asFommEs 3933
0gEddafggmn dmboganb @omagbs ©o,
3gbodoBabam, @dgMdamgal Bgbgdab ow-
©33bs, Morasboy @oMBINGdmmo o go-
4o3om, Gm3 sem8mhgbomo d3zmmgdeb -
3oMgmds mogmedamagml 3g9bodadgdmme.
580l 358m 0Bragnees JobnBsmeufo MHo-
oR)bmdab, amn sbsgabs s bgbab, sbgag,

Ro63Gngmmdab  dmamBsmgmdalb  @obo-

©agbor
Rago@ogo dogen Jobomody. s@a8nsbas

sBoMm3mmmgngBa  sbarnba
653mgdab JgbobndBogds mo(yPenmda8 o
GomEgbmdod Lodmomgds dmaas, dmaag-
3mggdobs  nbgmMBszns  sEAgOMEROmb
bo60b 30bgEmmb dmbobrmgmdab (sbmgcg-
dnb Bgbols Bglobyd: j3gdomn Gogembob
dgbBogeme 339630l 0bgm@Io(znsb sbgo
J0083g3mo3 o 3Adom-
e 0bogogos bognomgGo bEoGabob
gbobgd. Ro@oBms dgmgdab domgoBoyo
93>3 96mmdab 3gemgengs 8o 335300 Go-
(30mBob 030bgdnF 939300 28mbagmgbom.
0bngoob BmBARbab JLmgomdo Bob3nmd-
2@0bd o oBMEBOL LBSdnmAHn abm@m-
39%0b gommds (PC, N) bsjggdal Lbgo-
obbgs Gogambab Bobgmgom ngmgds. gb
Igbodmgdmmdol  agadmgalb, Bpze@ymo
3980 ©agBob Igbobyd, jofdmp 3o, B

Boggdmdado

L533928n BgBsg5emn bbgomobbgs Goc8masg-
mmdob 3bmggena®a 3ommydob Gommpgbm-
30l 3gbobgd. 38 LBoGonb Bnbsbos, @ozo®a-
0bmo 3656090l ymEBmabdn s gRdormyemn
2@33006730b @g8maMognnmo s ®S686 M-
amdab 8amBofigmdob @ omgdea. sbgag,
39303000300,  gogzosbomabdmer  Lagzgdab
8m3mggdob LEGsGga0gdo oEMYdMH0byomlb
bobab 3abyHmmb badbMAgo jogzoLosda.

sboim3memmangGa 36smndo

365639Fab gmmagdgonb ambBgyMs

260600l gmBmabdn smBmBgbormn mb-
Bameregog@o 8obomo Jggabbogmge Liogs-
Goggmmb 9emzbam 39byndda. smaMagbs
dgmgdn, Bgmad dsmn bybbs @ gmegdae
5(g30b@Gamms 3dyndda. BoGofims o6-
omImeomaoy@ao sbagmabo: Bmbrs sbamnb
obo@mBogen 0I6@0ga e @O @IwyNd-



ANANAURI BIG KURGAN Ne3

247

Q> obogomams 80bndomaMn Mompgbmds
(MNI). 8ongmn ymemgd(3ns 89 dgoeab 8magyagh,
begn 8oy s60 MoBrgbndy @Raadgbgob Lob-
0000 Ba3mmagboma ((3bomo 1, L. 1).
Jmmadanedn bbgmenb
RmBRbob y3gems B6oBama: cogab Joemob gen-
99268980 B3nbob 3mmmgam, dyre ydo ©o
G03®gbady 3damn, dgdobs @ dgbxab boM-
&yaema. Bo@aGs 20 erymmgobn dgmals Mg-
JMBLG G300, gb dgmgdn BREILENMm @
3mbom nbrngnmgdb gmmgbmmsa. ymmg-
J3053n 560l Bogobs > gmgab G8mgbedy
dgamn, sbggg 6gdnbo s GgFgeb dgmgdag.
ogb&ogn(3nigdam ngdbs bAEILEHWme nb-
0gogenb ondabdg@o doems, bemm 636930k
- dbmemmm 3 gMogd76@n.

regmmgsbo  dgemgdob  3mcgmeamanady
Ryebmdac Jgbadengdemn gobres 333ma3n3-
enoBs bagsfammm Bygneme damgdn (6. 2).
bAEebAgme  nbrngngdab  dsgbedsemGo
Foegbmds (Ladn bigobrgena) eoge Bangab
damab BnBym3gdb gdgegde, gfion Bmbafien
0b@ngomobs - datdayol dgormb, bmemm mabn
BHLEYmO 1 gfhon Smbafgn abraganbs
30 - 330y Bgngnb dgemadls.

BoRdmmagbomos

©39maMsgns o x363Rmymmdnb -
amdafgmds

3703L@Babs > Wdgmogfab (Buikstra
& Ubelaker 1994)
3339359 obogemms doguedaeyFo G-

8gom@alb  dnbgmgno

mRgbmdobagnb aa3zgmanbs bgbe @s obo-
30. bgabab @obomagbor yzgmody Jokao
RmBRbab BsBommns 3gbxeb dgmydn, Aomags-
6o(3 abobn 8mBaoBomymdgb Gg3Gmeydaas-
3n. Ld3n MncJdnb bLisumo, IgbHmarmn 896-
Rob dgomn 0d6s ngbdogazefgdama. mA
8063965 o BoMb3g6a 6a83b (85 R s 86
L) domdy 8Lasgbo gobdmB8armgdgdn s73b,

63 Jngonmgdb adsdy, Gmd abnbe gHo ab-
2030 9399360b. braemm @oMRgbagmn 996-
®ob dgengdn 87 R o 86 L gf;mdabgonbysb
3o6Lbgogmgds. d3gngb@oGabs o Ndgmog-
a60b g3gems bBebmaG@mmn mHgmmmao-
w0 3Godgconde ymegdanede méo dgge-
Gmdnon bjgbob obragnealb >Abgdmdsby
3ngonmgdb. sedsomdnl 8gmmmay (Murail
et al. 2005), Gm8gen nygbgdlb dgbygnb
dgemgdl, obggy baoghb 3gmgab agedeogh:
mfngg dsmgabn 98%-00 Jomb 939936ab.
aBAMm Aogens 3oREs33omgdnl sbagab
3762, 3o6baggmFigdeam o - bE@ILEY-
mo obrogorgdab Jgdmbgggeda. o3 GHmb
dbmenm@ gRon Jgbademgdeamds oMLgdmdL:
3°0100353mE3man ol sbaymdingn gemneng-
3780, B3 AmGgmmmanaty anbabgdoa. kY]
33maemgdgdl dmMab bababbg bygadntg-
30l dmAgmemgns, JRIgME Y3aeeady
@gbo abgm@dsgasb a3363wm0b (Lovejoy
et al.1985). dmogb@Mobe @ PdgmsygM-
ab L@baRGadab 303mygbgdec, aok-
©333°rm9d0b sbagn mbrms ggbodadgdmegl
Sbsmasbhms biabMmm 0bengarl Bygn-
o 836xab d3mgdabangal (85 R/86 L oo
3mabbab sbagh gcmo 3965¢0bongals (87 R).
B3n@als (Schmitt 2005) sendommdab dgom-
@abs @, sbgzg bLabobbAg Bgmodofgdob
dmAgmmmgon@n  sBoendal  3gmpagde
98;bgggs Bnbob @5 583356 abrnzngsen-
i sbagdy dngoacmgdl: 20 - 39 6. - Bygo-
0 336%0b Ig8mbgggede @ 40 Bymb aoe-
o(3negdmma - gon 3g6xab dgdmbgggade.
Y ndhmgme dmgzabeb Jomalb oGbLYdmds
Byznmo 89650l d3emgddy @obBHgdb o3
0brogornb sbamaabimgs sbogh.

336@> 23nbs, dFEob IGmzgbdn g3o-
@nbogonb  63ndmggFmdab  Bnbgrogom
(Scheuer, Black 2000) g0 obragome 3aba-
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gbHomo 1

mb@gmemmangfo daboens Ba6i3h.

BAgabAgmn

36y, djbosemmfa  buen

ImboGign

b, 8oy, ojunomyfn  bmen

Joemo

Jaows yd>

Boms 43>
J3ocpde
bafdggg ydnengde

1

8y9fieob dgocn

39dnb dgoemo

eagebab dgsmn

8bab dzoenn

bbngeb dgaeon
_n@ayanb dysepo 2

3gbsenb dgormn

2530 dgocme
Baadaynb dgsemn
JanGabosge

@ngn 63030b dgoeme
_dgnfAg B3ngnb dgomn

- b awN

3oxab dyengde
6330l dzemgdn
oab3g0
amge

dabeze

Jmgob dgemgdn
&05geb daemgdn
Gormobagde

byennb 3893960

Qabeb 389360

R L BN NY [N

©
oD W =

6936730 (306. Rommgbmds.)
Bomgde

2 2

* Boffige33601 35636363 397 oranbips.* gom dgbxn dorny gro38988mas adnbargab, Fmd @oga@anbmm 3ommopgsenydab sbogn.

abGoen 2
erenmgabn dyemade 8:figag6s 3o6(3b96> Nenbgageme
Femur 16-2012/89 R* 16-2012/901 13mbofign

16-2012/91 R* 16-2012/92L 1 bRgobAgmn
93R 16-2012/94L* 1 bgabigmn
16-2012/95 1L 1 Yégabsgmn
4
Tibia 16-2012/101 R 16-2012/100L" 1 BGH@abAyen
16-2012/99 R* 16-2012/102L 1 bAgLFgen
16-2012/96 R* 1 BeAgaLAgen
16-2012/97 R* 16-2012/98 L 1 bAmsbAHgemo
4
Fibula 16-2012/114R* 1 b@mabigme
16-2012/117R 16-2012/116 L* 1 bARabAgeme
16-2012/115L 1 Bé@abAgen
16-2012/1181* 1 be@abegesn
16-2012/119 L 1 dmDofgn
5

8mBatgab (JggBrgama) d3emgdn boBaobdgemn; *: dgoern, Bmdennbzobog dgamge 6a8gdn nbm@mlgfa s6aepn dabaogab

R: Borfiggggbo; : 8ohizbgbs
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373 14 Bemabs b gmggnemoym, Romasbsg
8bGob dgemob IGmgLadommBo  g3ngndo
mo dofdoynbs o dznfyg Bz0g0b dzmgdel
ob@semyo
ab g0yl damada, LngMdal abgmgno,,
5 Bemab 30333L 3ggLodadgds. sbgag banbd-
96gbms, ™3 bad magobab dgomb, Fmay-
moy m® abrngneb g3am36ab, 3g3b bEgH-
698096  LosBGngmmogom  gndGHmgmo
230g3nDgda, Mo sbyzg 3nbadnd mEa sb-
omaobRme  bBoLEmab  3@bgdmdaty
a3°>96ygdL. GEmam&g Joryinl damgdnb,
abgzg  bgMbydemolb  Boengdnb  Lobablbeg
BgodnFgdl o6 sdgo Gondy bobab gomog-
35693 emn LbabbMab ©as331g30b 6a8670;
ab 6036gdn, Gmamey Bgbn, bobrsbdnm
obs3oabss mogogdaigdama. ghmn bgal-

93ngadgde  dgndGmyeas.

&0 0brngneab ©own 63agel dgamb (97)
9036Gogn LGFAgbob 603sba s73L, oy 8og-
onogdb 03otg, Gm8 gb ebrogome 8dndy
@odogycn BGm3nm ogm  ©oyo3gdgmn.
9600 bAEEILEMmeb mome Bzngol dgomo
(96) as>(3nmmgdnor oo, gaeMg Lbgs @awme
Bgngob dgemgdn, Moy Bomoamgdb 085Bg,
&3 gb dgoemo 3535303b ggporgbeb, 36 3
0bmogomolb as6bbgagadmen agmafognge
E268mBagmmdaby Jnagsbndbgdl.
Ladmermme, abagnbo o bgbeb Bgbobgd
dgmpdnb Bygommgdn o sBaMmImmmannn
8mba(399780 Bomaagdl, Gmd 3636mfals
3me2gd3nede b 3gey moba deeabEg-
o @S gfon ImbaMmn nbrngamns. bAELL-
Eaegdb ImAab mfn Jommno: gian Bgobbab,
sbamasbBms, ImdFgam
0brogomeb gfowm. afdgmn  dzengdels
3GmIm@G(30080b  gmagdedy  moyebm-
3no gobygboo, Gm3 oo ImEnb by 3z0Mg
gfon nbrngome 858535(30 nym, bemm 8gm-

bmene 3gmeig

Agb Godogae oG goFmgom ge8mbggmme

Jaoeno g3RBg30. Bmbatnb aMdgmn dgengdn
9J99300b 5 - 14 Benab 353330,

B3Abyemnb agdeb BgymbLERadgos
63b30R33@nb ©3 3BMGnb b s3nmayMn
adm@m3gdnb 333mygbgdam

333300 @)3°6mgemn dpamafymds

o@a80obad gL magebgdafgdgda
3°3mageagae og6s bob3nMdoral s >bm-
&nb LbgodaeagHo obm@m3gdab (UC , ™N)
3gommon (Schoeninger 2010). dgeal jm-
mo3gb3n "C-ab > "N-ab 3g8339mmmds
Bgbodemgdenmdab  admgge, ®dO3omanbma
nmgdma  3negdolb  BafdmBaganmde,
Gomadboy  gmmoaggbol Lobogbe  bog-
3> mMgobobdab  Gbmzgmdmddgmgdab
Bggao® @ 3:b3n Fg8sgsemo abmEMIgdob
Gommnbmds egagdnfigdymes dnmgdygm
bagagdosb (DeNiro, Epstein 1978 1981).
damob gmesagbnb b@odecrgfo abm@m-
3980l @ofEmds MgBmmgmnfigdab bgema
$933ab godm obobagh ebmngnmYemyMn
(3bmgBgdab dmenem 10-15 Bemob y3gdeb Go-
om6b (Hedges et al. 2007).

C, 93gboriggdnbs @> B3gmmgornl g~
Bnb3g3nbaob adbLbgaggdno, C, 8(3g6aggdn
@ bmgob mMaebebdgde dmnmsno 8dadg
GobdnMdognlb  b@sdacrgBo  admGmInc
(*C) (Smith, Epstein 1971; Schoeninger et al.
1983). Gobdamdomals bodamaFo nbm@Gm-
3ab caboggatimmdalb dobgmgeo, Fgbodemmo
3963sbbgagmar C, 8(39696ggdnbo > drgab
ma560b3530b  8mBbBaigdgmo (6obdatds-
ol damaemn 3gd339mmde) C, 3(35bo6ggdn-
Ly > BAgemgonb bogzgdab dmBbAsMgdmal-
396 (6ob3nMdomalb @Idomn  MomEbmds)
{Vogel, Van der Merwe 1977; Tafuri et al. 2009).
23sgmFergmom, “N-nb FAomegbmds Loggb-

aRgmdtagee  abMrgds  obdndmgaFinem
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Bfmngner ©mbygddg  (3-5%0, Bocherens,
Drucker 2003), >3m@ob bedoeraGn abm-
&™3g30b moboggsimdom Bgbadmms a0b-
3obbgagmen 8396063 me (30endab (odomo
35B39bgdergdn) @> (3bmggmHa (30egdals
(Bsmammn  3oRz9bgdmgdn) ImBbohgdmgdn
(Valentin et al. 2014). 356 3mbbgdl, dsgsmom-
@ mmdomb s bmomb, sdm@ab abm@manb
adormn 3g8(33gemmds odao, Goamasbag dosm
a19b353Dg 9ALYdNEn boddamEmGa 3578 96H-
0980 306130 sx304boMd9b o§AMbggFme
2bm@ b (Virignia, Delwiche 1982). 833060 339-
30l Fs(30mbo 8mBb3amgdgmdn snbabgds *N-
ob @adorm Jgd(339mmdady (Losch et al. 2006).
35> 53nbs, Morasbory Bymob g3mbobdg-
3ob gcm afdgmn 33gdamn gadan sbobo-
2L gy b3gmaonbab, 30Gggemado *N-ab
Aommgbmds guMm Jg@ns, gneMy Jgmgdn,
o3 MgmBonmom, dgbadmgdenmdab age-
dmgab a08mgagmobme drmgobs o 3@ bsto
Bymolb mMa560b3330b (30emgdnb Imdbakg-
dmpdn (Katzenberg et al. 2012). Bmgob m-
3060b3g30L  (30mgdab  Bomgds  onbobgds
BobBn@dogabs > sBmBob nbmBM3Igdab
omegbmdab godMmsdy (Valentin et al.2010),
o8> x9F Jomgy Fggdengdgemes bgb-
& 20330xbmor 8836560 Bymab mgzbob
3mdb3oMgdemgdn, Gomasbsz o8 aaMg8mdn
3gbmgMgdn ogabgdol (3nemgdl, Fmam(3
Bobdnmdaal, obggg - sbmEGab obmEMIgdal
BOOM (33orgdoemds sbabnamgalb (Dufour
et al. 1999; Katzenberg, Weber 1999). 580l
358m, 3@adnbms JsemgmmengBgdol Ggymb-
bEadanobsl, aowe8by3g@o 860336gmmds
23ab sranmmdfinga bs3zgdeb adbmEmIgFo
3853 56emmdol @amaghob, Mo Ladgeemg-
3ol agodmgalb, mogomeb s3agormmer obm-
GmIgia 8sRggBgdmgdnl sMabBmEn nbGM-
Mg (Herrscher, Le Bras-Goude 2010).

LodbMgn  Joggobnodn, BobygMom-stnwo-
g LBY3gdTe, PsdMage  gomgHe  C,
830boFgo  3o3M(3gmadamn,  8ogomam-
o@: Chenopodiaceae (Salsola sp.) s Poaceae
(Botriochloa sp.). oboBo Lbgamobbgs Rommg-
6mdno agbgmyds. YBGMm Bgbask s Gyom
ogIAm  a3Mg8mdo, agmEonmoe, 6s-
Jegde 3o C, 33gbofiggde mbrs ym-
gomoym BaG8mmagbnna. ofmbrmb bgm-
mooGo ggbgdnlb dm@ebogga 653mgdob
3am2030b 3grgace. C, b®gdab 3oMazenma-
o6 8(39606g3L BmAnb 8bmmme 3gHnab
36bgdmde orsbEPHms (Hunt et al, 2008).
28 9gm9a9d0b  399mygbgdabob  LogMolb-
omg  333s6agal, 33onb
ogbemo dombg 93069 bmBobos 0 ammo@

Fo@aoba(y

dgodmgds RsomBomb sMdgmemmany® gg6-
9090, omBmbagmge g3imaolb  Ga8rmgbndy
s@dgmmmgann dgamolb dgBmbgggedo gb
0db> Jorg(3 ©gdmbLEHaMgdama (Motuzaite-
Matuzeviciute et al.2013). 530l Ladotobdotimm,
@33535@ dgadmgds godgem, Gm8 Jobgmal
3mbsbrgmdnbongol Begnb bogggde domnsb
330ty Gomegbmdom Mbes ymgomnym by-
30bsb3mBo, Moasbsy goL3nnbs s Joge
bmggde oo 8sbdnmmocss @IBMAgdmmo
563659Fnab. 883306 3mb@gLE 0, BobdaM-
3ol LGodamyMn nbdm@GmInb dmbs(ygdgon
abobogh dgamal as6dg8m C, 8396965980l
bgm8obobzmdmdal (Bomamn 8sRggbydemg-
30) C, 3(396069730b Lo3nGablnFme (ods-
o 35R39693mmgdn). moomyamoe Bnbogin o
a5ggmn (3bmzgmnborgob sbm@ob abm@m-
3980l gofimdomn 359(33gmmmdab (330ngdo-
©Mds 5@803bms 33930l ozomBdo (3bmgg-
afa gamgdob Bammob nogbBogagoatgdal
Bgbademgdmmmdab ndmmggs.
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36sma@n o 3GmygEYMgde

603993900 @337Boggdmm ngbs LAMPEA
CNRS-3ngls doMbgemnby mboggMbadg@dn. y3g-
s dgsmo B0dndgdab osmygdsdmy aonbanbes
397060 3nMom o @dnBsgms enbgomaMy-
o Bymoo. gmmoggbn godmymegam ndbs
250 8a6/. dgmnb qbgbarabash ((>700 pm)
(Longin, 1971; Bocherens etal.1991). 3Gm@m ym-
b 8nbgmgnm, ©9InbgMamaboganb dnbbnm
R9G a56Bog9dmen 3gognb bLGsGIn Rogmgem
(HCI 1M, 20)) brenm 3991093, ©930bdmMgdnb
ambozompdemom - 15-18 basonm - Gagab
bLEsF3a (NaOH 0.125M), asg@nen@ge big-
3ooe@ byembabByman (Ezee-Filter®), 603xag-
b0 303406 @> 35308Mgm 48 basanb 396-
853memdadn. gobmgomoggdnme wgmmoggho”
(09-1.183/) gomo@oborn ngbs mbgm Jog-
Lymgddn s 3gdmga s6omnda Rom@stos
Europa Scientific elemental analyzer-om, Gm83-
(3 @3 3o38nMgdmmas Europa Scientific 20-20
IRMS-Lonsb. Iso-Analytical Limited-3a (Cheshire,
UK) a3560bodmads Jodoy@n gemgdgbdgdab
3335@a96emmds (C, N), bEsdaenan ndm@Gm-
3990b ggoGemds (C/C @s "N/"N). bgodo-
0 abBmGm3gdol cmsbogafemds admag-
35 bogFosdmGabm b s6osRBgdmsb (PDB
65b30Mdomabangab, AR sbm@aborgab), sbggy.
6080608y LogPmedmMabm b@sbrsREmeb
8085(;gdodn (IA-R045, IA-R005, IA-R006) too
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a59mabobgds 39Fdnengddn {%o).6mame(y 2C
abgag "N-ab 338(335c7mdnb 3963gmMAgdas-
@mdab bobmdns + 0.1%0. gmemaggbob wags-
aemmds 2oo8mBdpdam agbs Msdrgbndy
JOn@atagdno: abo bygmGoon Bamma 6n-
8233n (2 10 mg.g"), C-b @3 N-nb IRmy6Gm-
o I93(339emmds (%C 2 30% o %N 2 11%)
©> UN-0b s@mdnfn gofemds (29-bs @
3.6-b ImMab) (DeNiro 1985; Ambrose 1990; van
Klinken 1999).

3sbagmd, banabs(y 3939 0gdbs 6ndn3g-
30 abm@mIgRa 36smndabagal

Gbm39eg3ab daengde

3@33036ms  bgodomaHn admGmIgdab
8mba(ygdgdab 06@@IG G (3n0bagnl, Jn-
39 Gaadn, bagatims dgammeb @Gmabrgemo
2@a0enm3Mngn 30Mgdm 30Gmdgdnb -
3969, 53nbengalb (3bmzgegdalb damgdlb ga-
406930, 33 BnbBom 308mgnygbgo 3g3maan
(3bm3aegdab 66303gdn: (sbmzgmab byoa
dgammn 265bsMab gmAmaborsb (dg.6. 2400
6.-3r0g, Buyrrad Joboady, JnFaen Jm3abng-
2(309) @ gg3ba - gobgdnsbob ymFmabnesb
(58537 gaer@Fob, HyFod Joboodg, Jn-
Moo Jm3mbago3ns). gnbgMnsbalb ymEmo-
Ba 56362Mab dgamnmob 4 jarrmdn@Mdns.
80bn gombMgda 2012 Bgmb Ro@ofrs ndsgg
FJgmemaan o 3nbeab 8og® (3bGHaa 3).

3b®nma 3
L dgacze bobgmds za9ge _djoen
ANA_FO1 SEabogho Bos sp. Fym— 69960
ANA_F02 365Bomn Ovis/Capra sp. Jodfingn Jobema
ANA_FO3 26abagfin Ovis/Capra sp. Jodogn 8960
ANA_FO4 2636360 Ovis/Capra sp. J3¥Rogn B33nl/83g3nb dgocon
ANA_FO5 3636060 Ovis/Capra sp. JXYGogn 63460
CHIN_FO1 406gnsBo Cervus sp. JoIoge 6380/836@0b dgoemn
CHIN_F02 gobgMnabo Sus scrofa omeo Jages yds>
CHIN_F03 gnbginabo Ovis/Capra JNVEnpn bbagn
CHIN_F04 dob3ma Gallus sp. JoonoBn B93nl/@geaeb dysema
CHIN_FOS $n63ns6n Vulpes vulpes Agees 35Mpb. d3@s y3o
CHIN_FO§ __ dnBdfnsba Ovis/Capra sp.? Jodingnl 89607
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3©33n56ab dgemgda 603ymda ndbs smpdyemn, cnmmgmema abmbags
SbanFm3mmmanyin 26omnbabangal 500 33M.-Bg Bogmgdl (3bMHnmn 4).

3935MBngo  gmemgdenb  mb@Ggmermaonto
Bobama. gagnogomnbBabye nbrngnmos 8-
Juodscmnfin Gommgbmds, aoMma(3zaemgdnb
abaga, bgbn s 39390 9F @a37bA6-
306> dgmgdn gomy3 PAGm Ig@om. bndndgda
ag0gm ImdMmomo 0bmngomydnb L3 3gb-
Rob dgomby (mein 8oG 5960 @ gRon Baf(yb-
65). Bnd3g3n o babgdgeme dgmygdnmab nd
060 9egddy sgaegen Gmdgmeq Yooy
ABGEm bnFom agbzmgds. gb bbbab 03ab, oy
Aogmd 530mnor Bndgdgde Gmam(y Bs@xr3g-
Ba, abygg - BoM(3bagbo d3emgddy. maba 60dw3n
agnge dsfdaynlb dgemgdomab, maobn - mae
B3ngob @ mobo - oMy Bgegolb dgmomsb
(gbFomn 4). 85873000 6adgdgdn sgomge
9fon 8mbafrn 0bregamnb Bbnb dgmamsb
(105), bbgo 39b@0 dzergdamab gn: Igbxab (120
> B8) d3mgdnmab @s mogob Jormgdawsb (Bm-
Bofealb 103, s ImbAmaemob 104). Lyem 20

60893930 sgnmgo gfma @s ngngg Godob
Jumgzomorsb. 3m3ogd@ o dzemgdab gada-
wfk Ig8smabmmdsdo (3bmzAgdab dmmm
10-15 Bgemo onbobgds, Gomasbay 9sbIo
Bngongfgdocms (33 bogmgd aB@gbba-
&9Fno. 380b 308m, dmbommebymns, Hmd
gfhmo @ ndszg nbrngaenb Lbzsmabbgs
dgmab Bndmdn gndownGa 35dsmagbrmmdnm
doemoob 8basgbo aymb - dgeab gbmgemdn
bryds boyzgdnmsb nmgdynmo gFon s 0a-
039 Bogongfgdgdab sbodngnazns. badydom
3ndmogbo Fgdrgans: oy gememaggbob abm-
&mIgdab oobogoMmmds m@Emm Jsmomas
30mAy  3ob-b3g @FEMBgHMab  abadggde
3Em3nmgds (>2x0.2%0 C-bo s N-nborgab),
85306 53ommds adnbs, Bm8 60dmdgdn bb-
gorobbgs nbmngomb 93mo36ab, Bogemgdas.
ab go 08sb 6036o3b, HmA dgempde gBmbs @

03539 0bogowrb g3mcgbob.

BbFamn 4

_203080b ymee 8bgmBeb a®01a@eb ympe  AmBAbal [ Engerms Gomeabmds damgdab 8nb.
ANA_HO1 16-2012/86 39690 L 86 F* 20-39*

ANA_H02 16-2012/85 8960 R 8S F* 2039 2 bAobegen Jormo

ANA_HO03 16-2012/87 anﬁmﬂ 87 F> >40%

ANA_HO4 16-2012/89 Femur R 89 subs

ANA_H100 16-2012/91 FemurR91A +13mbadiga

ANA_H101 16-2012/94 FemurL94 A 3 HAgaLEYeme

ANA_H102 16-2012/95 FemurL95 A

ANA_HOS 16-2012/114 FibulaR114 A

ANA_H105 16-2012/116 FibulaL116 A 3 YBmobigemn

ANA_H106 16-2012/118 FibulaL118 A + 1 8mbofign

ANA_H107 16-2012/119 Fibula L 119 subs

ANA_H10 16-2012/96 TiblaR96 A

ANA_H08 16-2012/97 TiblaR97 A

ANA_HO09 16-2012/99 TiblaR99A 4 YEgabAgme

ANA_HO? 16-2012/100 TibiaL 100A

ANA_H104 16-2012/105 Humerus L 105 sub2 1 3mdsMipn

ANA_H103 16-2012/103 Skull 103 sub2 1 Ambodign

ANA_H200 16-2012/104 Skull 104 1 H6E@sLMnmo

ANA_H06 16-2012/88 Sacrum 88 A 1 bRgobémgen

ANA_H108 16-2012/120 Sacrum 120 subs 1 anw

L=Barizbgbo; R=8a6s23365; Frdmanmdnomn; A=bhgobrgema; subaBmBafepn

bdgbe @emaghcons 8gbseb dyezob Brgmen b @ bbg.-ob sepdocmdab 3o3mygbgdoan (Murall et al. 20051 ‘3g-

@sbgds 9gd63ds F3ndnb Igommb > aag’aﬁah hobabl-ﬁa Wﬂﬁa&ﬂs Omﬁtumanab (Schmitt 2005); sobsgab 3p@abads g7d6ode
3996 @ dmobyb (Scheuer & Black 2000,
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3636agMob Jarmgmpag @b
693mbbgEgjaos

abm@mIgdab y3emgznb Igmyagdn (3bMnemn 5 @s 6)

333960l o(3emds

©) boMmbs (DeNiro 1985) mo gob
3objgbal (van Klinken 1999) bamabbal
JF0@9Fnndnddy @iyHrbmdng, Gmdgm-
0Q bg3mar smaBafgen, yagee sopdame
603930 o6 ngm baMabbasbn. (gbmzggmaMno
BoF3mImdab gmeoggbn bogmgdap JoM-
3509 ©3Ymo Fob3Mnsbab 60dmdnd-
3n, go®y 565609M3n, Moz 08 goboby-
6o ymEA@obdn sm3mBgboma dymydab
G9Rn 303Gmbym3nme gmRdomsy ©ob-
&96@ydo (gbMomo 5). gobgMasbab (3b-
m39mgdol dgmowmsb smgduen mGn bo-
8930 (CHIN_F02, CHIN_FO03) bagfomp o6
gozogme gmmoggbob 6ARgbgdb. Joo-
3ol gmmoggbo sbyggzg 396 Roghogo s6se-
0%380 6b3nMdoabs s sdm@ob modoero
3983300 m3nb > C/N gofmdab ab-
333930 Bm@3n@ab gomabnb g38m (CHIN_
FO4 o dgmeg (300 CHIN_F100). >r080-
36abs ®> (3bmpgereb dgmaeeb smgdgmn
439mo ©365MR76a Badymdo doenob geMan
3@3mABms ymmoagbolb Gom@gbmdnbs s

bafabbnb egsmbabMnboo, s mgsbya-
@ BagongMgdgdab ogmmmdab dogom
baRabbdy dogmamydb (abMaeme 5 @ 6).
ab, gbademms, GogmbmBaymEn Byaog-
@gbnb 3G Jmbac ogmb 238mBgggme wo,
Jgbodadabaw, ndmGmIgdab (335emgdoem-
3> bmmme 30673m3nMmdgdebs @ @n-
280b goJ@mAgdnm s3bbbaa.

spanmmdAngn bagadygmn

nbofn (yomggmgde B363mmagbaemn
oym dbmmmre jhon dmgamen @ byon
Jo3Gopoo. Jomdn 6obBamBomal nbem-
&mnb Igd339mmds IgFygmdes 19.7%o-
o6 16.9%0-3pg, Moy (33ondo@ 3oMg-
8m3nmdgddy Bngonogdb (gbMecie 5,
ba@. 2). yagme nbragomaborgab, Gm3ge-
bagy b Lomeeg 18%o-Bg Bagmgdn oggl, C;
339656 gmma bagoMa b gogsMomoman.
Bob3nAda@ab 0dm@m3nb MmobogoMmmdnls
yagemady Bomomme 39(339mmde (16.9%o),
Gm3gmog dbmmmg dmgamolb 608gdngsb
8ognmgon, Jgbodmmo, Bojmmgdn Fomamy-
6mdoa C, 8(3965619730b 3mbBsGgdab day-
00gdmgb Jobgmemsb o6 bbgs boymgdse
InBomnfo  agmafogogmn  Mganmbogeb
(Ambrose, DeNiro 1989).

@bfaeno 5
N dgacoe 2AIQ baa@Geon Bocon @aM/a®)  C%) N(9%) CNa 5'C (3b0) S5'*N (%)
ANA_F01 3636sHn dmgnge 104,6 392 137 33 -16,9 67
ANA_FO2 sBobope  gsdege 769 89 136 33 -188 55
ANA_F03 362600 JsiGomn 1704 415 146 33 -184 57
ANA_FO4 362660 JNGogn 862 396 140 33 -195 99
ANA_FOS abobog@e  Jodege 1252 398 B8 33 186 89
CHIN_FO1 dobdBnsbn  ofigda 514 36 121 2 ne 53
CHIN_FO2 dobgtinstn  gatin a0 - - - - -
CHIN_F03 dobglnshn  Joleegn - - - - - -
CHIN_F04 $abgfinaba JoonsBo 145 10.1 27 43 =219 69
CHIN-F100 83-289b80 “ 145 141 42 39 -208 71
CHIN_Fo5 dobdfassn  Byees 322 297 104 33 -2 82
CHIN_F0S gobdinsbn  ysdeogel 383 60 1331 32 197 58
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430mad)  pdor  @BanbBReggdgere
dggan godoab sBmGob admB™3nb Go-
mEIbmdss, Moy mMn gangob sGbgdmdo-
By Soygmamgdlb. Jofggme xammn: 8mbo-
mmbyrmo  bomoeggden  mesbmmgdos
5.5%e, bnenm 8gmeig - 10.5%0-0b Gogmgd-
Fo. obm@ob aBmGmInb sbgoma Bomomo
©mBy, dgbademms, 20bLBsL (1) 8mbsfn,
RI® Jorgy dndab doBm3zeMn abongnwand-
oo 96 (2) BobnMab/gaMalb dmgmmal bbgs-
©obbgs gomman, dogsmomae Bogg-
mob a08mygbgds (Bogaard et al. 2007), o6
(3) omn 206Lbasggdmen ggmatogogmn
BoM3mBogermdom, Jgfdmm, obgmo swa-
omgdoesb, bamsy 33930b xagdado 3gdsgom
8(39b2Mgg8L NBGHm dsmomn sbmBob abDm-
&m3ol 398(339mm3s 3mbmoo. >GnEamn
35Mgdm +0000306mdgd0 83969679330 s,
33Lsd08nbom, dsmn 8mabacgdgmo (3bmg-
gmab Jumgomgddag sDmGab abmEmnb
omsmmn  353(339emdal  3068530Mhmdgdy-
o gRo-gfoo 360dgbgeamgabo gsj@meins

3gndmgds a08mgBans BabdnMdomab nbm-
&mIgdab Bomsma 3p333gmmda(y. ormd(e,
27 gb o6 33630935, ©>@gdamo 36 Jgmbm-
meemgegie ggeedeb 3gegase 39b3bet-
03690 9badbymo Mo jo3Gomob nbwma-
309G abogo ©s, 5mdmRbrs, Gma gb
dgmyda sbarmdmdacn, dydab 86mggem nbmo-
30e9db gya936mmam. 080l ndmEGm3gHo
85B39693mgdn Gndpns Byob 39673m3n
8(3bmaMigda (3bmggmnbagal, bmmmm 8gmo-
ob ndm@m3gd0 - 306Lbgoggdmm aocgdmby
o (3bmyzgmyo (3omgdom maMnd J3gdom
Go3ombdy 8@ ysgrmgdl. Cervus sp.-ob obm-
&m396n bomomg dgndmgds cobbdmdada
ogmb 53 bobgmdolb gomermgoobomeb ©o
&Yob 30Ag3maan (3bm3zHgdsbosb. Igmmanbor-
30L 8mbommbgmn ogm w@Gm Bomaemo
3Bm@ab Fg8(337mmds, 3oy domobalbl-
Fo8gma (3bmzgmmgdabongel, GMowgoba ob
3@o(39dgmos. ad(3d, Jgemos 937mog69dL
>Bm@ob agcm  @dom  Bgdagmmdab,
30y Mo jedfnmoe (yagmody domomn

{Ambrose, DeNiro 1989). 533356 astigdmb  sBm@Eab Igd(339mmaa).
3bMoean 6

_0B03280b ymgn 26r%m3. BmBs(393pdn b370%.6ngmn (336/36) C(%) N(%) C/Na  8"C (%o) 5"N (360)
ANA_H02 396540 R85 F 20-39 1541 376 133 33 -18,5 13
ANA_HO1 3gbxn L B6F 20-39 148,7 390 138 33 -18,5 11,5
ANA_H03 396x0 RB7F >40 2109 44,2 159 32 -18,3 11
ANA_Ho06 293088A 147,5 41,5 14,3 34 -18,5 1,7
ANA_H04 dafidogn R B9 sub 1938 43,2 15,5 32 -18,1 1.3
ANA_H100 dfdogn R91 A 1518 358 12,7 33 -18,7 9,2
ANA_H101 dofidoyn L94 A 154,4 384 13.8 32 -19.4 9.4
ANA_H102 dafidayo LIS A 206,5 398 14,5 32 -17,6 120
ANA_H10 @ B3ngnR96A 197,5 434 15,6 32 -17.5 12,1
ANA_H08 @ G3ngnR9I7 A 1825 49,4 14,6 33 -19,3 9,2
ANA_H09 @ 630gnRI9A 197,2 424 153 32 -184 11,3
ANA_Ho07 ® 63030 L100A 1735 40,8 144 33 -18,2 11,0
ANA_H103 Joema 103 sub 91,5 374 138 31 -17,9 14
ANA_H200 Jormo 104 A 175,7 395 14,2 32 -190 103
ANA_H104 3bnb dgsemn L 105 sub 895 385 138 32 -18,0 114
ANA_H05 8. B3ngoR 114 1804 404 14,6 32 -17.5 ne
ANA_H105 3. BgognL 116 A 1653 40 147 32 189 94
ANA_H106 30-63ngoL 1184 1575 75 138 32 77 19
ANA_H107 8@3- 630g0L 119 sub 1325 389 14,0 32 -18,2 114
ANA_H108 2% 120 sub 148.2 37,5 13,2 33 -18,2 114
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3350 dgodmgdo mFn sbLBS 3mzmdgdbmon:
(1) 3gemasb 5g3L mbon, dmobrnbmb magnb
3003@nM9ds - gyagde dammomydb, Gmd
8p30Mg Bm3ab (3bmggmada Inbognlb 6s3-
mgdom bymdnbobimmdn Mbms ymgnmoym
© Gm3 dob 3gzgdnb Gogambada dafamsmom
33gbadigamn (ynegdo gromes; (2) gb
dmmmebgmo 35R39693mgdn, gbadmmo,

dogonogdmglb  ,IngMob@a”  3odMnrgdnb
26bgdmdady jobgman.
dgacoob  ggmaogogmn  smarrdey-

3a6gmdab 253m dmbarnmmbymas, Gmd dob
3563898m doamomam C, 8(3g6oMgmmds ym-
gneaym as3M3gmgdmena. ornd(ye, 6obdo-
doob oBm@Bm3nb 3sRggbgdemgdo agomoge-
Bmdb  C, (39batiggdnb  BmbBaMgdobagy,
Gmdgemng abggy Jobgonmsb gbrs dmeEn-
m@gb. sbgomn Jg@gBmagbammds, dgbodmms,
dmgomobs 3 ™Mo JodGngolb Lbgsmsbbgs
agmaMoganen  Bomam3mdady dn@yzamad-
©ob. @aBo@gdnmn dm@abognFo Yamgzed
Raba@o@gdgmn (Boyhmbymdmemn 6230gdab,
BFoGmmangdab), Goos @b PAegb 33-
@G 83MR(33mmm3693nb oMLgdmds dgamab
356378m. (3bmggmgdab 608mdgdnb bad(znFal
8oybgeogor, Jnboyin @s gafgymo dsrmob-
ab3ge3gmgdnlb abm@mIgin BaRggbgdemgdnb
396bbaoggds Bgbodmgdmmdab  agedmmgab,
303bggmmo 380060l Jumgnrgdda 3aBg-
o @5 30bayMn (3bmggmgdobasb BoG8masgs-
o (30rmgd0b bbgomabbgs Gommybmdnm dmb-
ohgdatdy.

3@33n3bms  abm@mIga 3g3p3ocamdnb
339 90300mds

21590360b dgemgdnb gmmoggbdn Bob3nMd-
oenbo o sbmGb nbm@m3gdab 3nB3zocmde
876ygm3L 19.4%0-r06 17.5%0-3my (-18.310.5%,
BC=19, n=20) > 92%o-@s6 12.1%0-3m)
(10.321.0%0, "N=2.9, n=20) ((3bogma 6, big. 25).

Bob3oMdomab @ SBm@eb  borenmgs-
30 bojdmm Abasgbamss gagebdgmn, Moy
03°mdo@ 3ofgdmby @, sbggg, bbgorabb-
3% obngorab bbgomsbbgs bLobol (3bmga-
ofn gomab 398¢330m ggpdem Gagambdy
338y30mg3L.  banbBaMgbm @  Smbobn3-
63303, G013 5938036nb bmGMIZdnb @sdoemo
I99(339mmds mEn Jmmmebymoe JodMngo-
Lob gdmbggge. s®adnabobs s Bnbayn (3b-
m3gegdnb abm@m3gdnb 8mba(3adgdnl 283-
3o6n @8mbgggs bygdame s6mAsmanfins. oy
1053996©6m3na dmbobAgdeb, Gmd o@ade-
26930 > 3bmggegdn ghmbs @d ndagg boygzgd
AgbFbgdl nygbydmbyh, 83306 gb 3n36ad-
633b, Bm3 Bbasgbn gggdab Gogombo(g IJmb-
@3 3ghidme, gdbyargbrgBor dygbaRggen
bag3gdn0 0339373mEE16 o 3Ms6anM (3bmgg-
6 3nengdl o mgdgmmdwbgb. gb 306k~
3985 Fgbadema 53 mn (3bmggmnbs @ 2bg3g
sbompadamydnme 3bmagemgdab goblbgagg-
3 agmafogogm EaMamdagmmdoady 9g-
®y3omgdegl. yagmo 3gdmbyggeda, seodo-
36330 magn Mameybmdnm oM dnnficndgzebyd
28 3mererEbgen JodGagb.

afegngby baomom RoBL 2@>8n36ab abm-
@migta  3g3p3gmmdnb  (Amamy  Bab-
BoFdaab, dbggy odm@ab) (333emgdoemdab
@ofnm ©nadobmba; 8mbagygdgdo mM 26 bad
Jemob@afio 3gedegds @oxaTIBRIL (L.
2:). nbdm@mIgdab Igd3zgmmds nbMmyds
3nMggmomob 8gbady JemobdMsdey. 3oM-
gam JrobBgRda Bob3nMdogabs @y >dm-
&b y3gmody @odorme 3g8(339crmdab Bn-
8937305 (La3gomm bogory 19.0%0 > 9.5%0
3gbodadnbor). abmEMIgdab cbogafmmds
dnmoogdb, Fmd bagggdab dofnmsrn BoBa-
ma C, 39693m@sb ngm o Gmd nb 3(3962Fga-
mn @ 3bmygmafin gomgdeb BoMgab Ba-
8maagbrs. gmMg JemabBgfin BoMB8mama 6L
nbngo)dlb, Amamgdbs mome Gommybm-
30 BobdnMdagobs @s sBm@el abm@Gm3nme
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85R39693mgdo s (Lodmomm dmba3gdgdn
18.3%0 > 11.3%0 d3Lods8nbom) o "C-0m
©> "N-oo Bpamafo bLdjzgdab dmbds@gds-
By ogancgdl. egmAnmmem, 6ob3nmdamn-
Lo > >BmBOb 0BmBMIZdnb sbgmn Jomamn
338330mm30b y3gmedy gofge Jobrnmage
Brmgob FAgbaGbydos 6 08 (3bmggenb bm(zo,
Gemdgmngy C, 33gbafggdb dmab. agmafaga-~
o 3egdoigmdal 358m brmgeb AgbuAbgdab
3@bgdmds, 3barna, bagmydom bagaMommme.
8gmegh BbFng, o6 5@bgdmL ndgba, Aol
a%dm3 Jgndengds Wafgymor as6bbgoggdya-
o 33g6ofgamn bagsFob 8dmggma (3b-
m39emgdnb  bemMgab oo
8mbdagdal  Jgbodmgdemmds
2@, dmgnmol bmFgob. 08 Bgbadmgdemmdols
DRymys, Fmd  ymGHmobdn
39mafogogmne BoMdm8sgmmdel s@a8nsby-

Homegbmdoc
3ogomoom-

bbgobobgs

b0 0g3bgb ogAdoemumbn, 8snby dbgmns.
0bogomob bogmbenb dmeam 10 Bgmon stos
Log8sMabn 08obogal, Gm3 dgmnb Jumgam-
8o sbomn 36GHy8mb aBmBmIgce booowggde
20bobmb. badbMgm-smBmbagmam LmBbyodo
Bo@oMgdanmas nbm@mn®ads yamngod sB3g-
65 (353mudanybgdgemn dmbo(3gdgdn), Hm3
BgmmongM 8836060 Bymob myzbdo dome-
@os> 6obdnMdorab nbm@mIab 39dzggmmds.
gH™ 39@0(3, n8rgbom Godrgbsma(y Bymal
339000 Roggo NBMm afdgmas, 38,365Gn By-
ol g3 dgdom 339ds obggg 96g3m> babdnma-
5oL @5 5dmBab 0dmGMINE dsh3963mgdb.
abg Bmd, gmEg JemobBgMob obm@mInmo
35R39698mgdnb dgbodenm sbLbs 3@ 6sMn By-
ob oggbab bmgno 3398 8gndmgds ngmb.
39Lodg gmobBgFn BoMdmoragblb obmogzorl,
Hm3gmbay babIn@damobs o sDm@Gab nbm-
@m3gdab yggmedy Jomomo gdgommds
2g3b (bodwmommm dsR3gbndmgda 17.6%0 o
12.0%0 Bmenb). gb dsB3zg653mgdn, obggy
Fmamfig 8gmég gmab@gFnb dgdobggzede,
Bommnagdl 1C s "N-no 3ogsfn bsyggdab

80mgdoty o sFnmgm o6 C, I;35606ggdom
3nmdfin 336Mg3mb dnbsmafn (3bmggmrgdal
bmH3ob @G, oge Bompgbmdoo dmb-
Bofigdady, ob 3Bgbomo Bymob  ogzdab
bmBgno 3930y, 98 Bgfn@mFnowmab 8-
3650 Bymol oggbob o s@anmmdMmagn (3b-
m39mgdob ymmoggbob sbommnbos Lagam o3
303magbob 8nbompdarg 96 W gLsgmgdor.

©0980b ImpymnAgds

sEanmmdAng Gabambgdlbe o 5wa8nsb-
o ndmEMIPE Jgd(339emmdab ImMnb Go-
09 3ogdefol mabomagbse meg@eb me-
gmoigds Ygndegds godmgaygbmon (L. 23).
acogngbg @o@obomos 3m8bsGgdemgdab 8m-
bammmebgmo, mgmBonmor absdggde abm-
&m3PAn Lomowgygdo cnmmggma boyggde
A9LgALob 100%-00 83mbAsgdnbob - @ag@nb
8dn8y nBm@Gm3gdoc ao8amMgds (PC, “N)
(3oBEmBacnmdob  gogd@mn) Bggbadasdgds
dm3bdagdmalb  Jbmgamda  BobInMdswmab
©3bmmgdnm 1%0-b, beapne sbm@ob - osb-
mmgdoo 3%o0 o 5%o-b (Bocherens Drucker
2003) (b6, 23).

Jofggen Jemob@gdn Jgdsgommn 608m3ndabs
3oR39bgdemgdo 100% 0c8ab bmGynb Smbstig-
3obo o 100% (3b3Fab o6 ebab bmG(3als Smb-
3oMd0b mabos. Bgbodmms gngeBoemo,
Hmd  boGdmgymmbs s bLbgs d3gbotgmen
bd339306 gModE (borma/oborma s .3.),
o8 gmabBgMdn asgmmnsbgdame obmnznmy-
b0 JgMggmo dmabdofmbgb aafgamn (3b-
m3amob begb o (3bgob o6 mbob bm3b.
orgdze, bogGobomgis 338s6imgdl, Momgo-
B33 0M3nbangob adbm@BmInGn BaRggbgdgemn
domemme gfon bndgdemsb agadab. dgmey
Jeobi@gfdn 3gdagarmn abrngnmgdal nbm@m-
F3%n 353330emds InMzger @ IgmMy ka3l
Imobas.  gb,  Jgbademme,  Bomonorgdmgl
0dobg, Gmd Babgzotn (3bmggenaGa (3nmgde
Igbademms 3mmomglb dabogMa (3bmggmnbysb
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o Gobggofin go - Lbgs (3bmggmgdebaeb. 33-
g30b Igregase, JodMargdbs @ go dmanelb
R3gamm abm@mdnce bognmggdo sedmoRb-
Rom, bm8 o6 Igndmgds gogngfima, Gma gb (3b-
m39edn 23803673006 ghmem Jg8mznebyb
396900807 gb aoo5mantmgds bmd 56 aym ago-
390Ggdaemn 3ogRmdaboab? 3gbady ymabgghn
doendy obembas 3gmEgbowb, orgdo dobe
8egdaMgmds aMagngab BoMxggbs boMgl @
3gmeg gmob@gfob amagdy, 3gbadmma, 8ag-
onogdmgb bbgs babob bagggdal dmbaigdsl,
Gmdgmn(y 3ddmoMgdoymn aym 8dndy abm-
&m3gdnan (PC, ¥N), dogormnone, 3@ 36afa By-
eonb aggdn. Bgdmar 1330 gobbgbge bmdbgo-
3n 3nbaotig sMogdbnb bgmdnb 3@ boa Bymals
og3bob  gmmoggbob  86ad36gmmgsbn  abm-
Mo goMnodgmmds. 38 bagnabal gHm
By8n69360m aoBbabnmggmae mgzdgdebs o
b3gmgonb (3bmggmgdeb @3B gdaon dmbagg-
89300 bogatim,

0bmogommsdm@nbo 0dm@mIghe (333m3-
35m3> 3330369330

2580060 dgmgdamsb smgdagmo 20 gm-
moagbnb  60dmdn MoBmgbody 0Bmagemob
9(36m30b bLaBmamgdab az9dmgglh (L. 3).
©5399Mgbno Mo (1) domdagnb @oByzamy-
3gmmn dgemgdob Gomegbmdal (94 L ofad
91 R-ab Bygemn), (2) doMdagabs o Bgngab
daemgdlb BmBab obmzntigdnb sMolgdmdal
(97 R), 3ohggma jemob@gHe Bggbodedgds bad
0bngorb.

8bao3Le AbmGM3Fa oRzgbgdmgdn 116-
9 @odnmobs o 94-5 doMdoynb damgddn
Bgbadmms Bamomnmgdmgb, Fma abnbo ghobos
©> n8s3g 0bmagnmL g3am36ab, bmrm bE-
LA mogab Joroba (104) o bbgo daemgdl
In@ab (oob. 1%) sBm@Gab abmBm3ab 356bb-
3930890 398(339emmds dagmnogdl, Gma gb
6a893gd0 Jorg)y 56 @G gdnm nbragorl
29309360b. oLy Amd, JnMggme jmobGgMn,

by 330y, mab abmogab wbms dmagyo-
3@gb. 3gmEg yemabggMdn Fgenb dmbammal
mabngg daemnb nbdm@mdnee 3sR39693mgdn.
abobo domnob sbmmb 39636 §EMsbgomab
(<0.5%), Ho(3 085L 5@bLEGYHIAL, AmB yzgems
dgomn ghobs @s ndagg nbrrogorb gymogbab.
3bgogbo adm@m3nFn 3sRz693mgdn Ja@-
%3960 @2 8563960 836%0b dgemnb 636amgdl
ol (R B5/L 86) smab@mgdlb, Gmd abnbn
960 Jomb gmogbob, bmmm 3gmég 3960l
dgemob (R 87) oBbm@mIgFio 8sRggbgdegdn
830Mg@ a6bbgaggdob ohzgbgdl, Moy gorobb-
8535 nd 5B, Gm ab Igmeg Joemb ggmegbab.
8mba(3g993n 398 y3aengdL 28 mEa Joemab 3L-
a53b og@oby. Igndmgdgmas gsdmaazbmb,
%m8 876%n (88) o @orn B3ngab dgomma (99R)
08337 Jormb gy9o36ab, Gm3mabagss ma
396%0b dgormn (85 R/86 L). 3gbxob dgemebs
Jbmgomn mymmgeb dzemgdmsb Bgmsfgdno
Bogemgdore gmddag@amns @, 380b godm,
asfhmagomgdadey (3m@> bboo s@Mg, eng-
&30 3myenggomnsbo 3gmammgdnm 3gndemads
anbbBab 3@Ebgdnenn 36adgbgmm asbbbgzogg-
35 0dm@mInA 399(3392mdada. ndmEBMIganb
85R39693egdn oo Bgngab dzemabaorgab (100
L) sbenmbas dgmg Joenob dmbo(39930106 (87
R 3765%0b) @> dImbo@ab dymgdesb (89, 119,
105, 103). 8crmasbmdadn, 3gmig Jemabgga
3gLademms 3mn(3a3gl: MG abrngnrb, Ly
33nMg, Mk BEEILAYm Jomb @ g dm-
Bofigb. gmmoggbab mabn 60dydn, dgbadg
Job@gGnb ygzgems Godgdab nbm@mIgo
82Rg9693emgdn domby sbemmbos 9Gcdabgo-
096, Mogy Igbadmmo dmBAmdrgb ndsb, Am3
23 Jg3mbgggodn, 8nb0dxd8 gRm nbrngngosd
33°d3b Lagdg. sbnAmImEmgag@ds yammgzed
306 gqbodads gRmBabymb 3gbody gemob-
&F3dn 3535300 mMa 3ty B3ngab dgscne
(114 R @> 118 L) - bggnanggAn Gogmbmda-
M0 Gog@menb gadm, BmamGazes Bysme @
Fomama §g603bmds b yRdamag Jo8gHadn;
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2939, @o35@ d3gmab dmAgmmmanals 353m,
domdy Gorgemn 35bodR6gzo aym Bson 3bL-
3°3Lgdo. oG ogdamas Rogogarnmo, B8 db-
mmeE gHon nbragoemas 3gbady 3mob@yHdn.
3585bo@d3y, bndy3ndbdmMabn admEMIHFa
3o6ns300b gegase Igbbagemnma 60d3gdn
80603+)3 8 nBrngomb gymogbmemo.

33380b  01330L739F73530 SEJmenmanyFa
30689JLE0b Inbyrgom

2080060l dzmgdn mabsjRdsmagn 3o89G-
nb bbzomobbgs sanemob sm8mBbras. 8Mags-
mn 3sma0bn dbm(zafigdamn agm gEmmgdmab,
85010 3ydofgmds Jnymncgdl, Gm8 Bnzgamy-
dgemode ©ob3gbadombe oy3bgb g&madboG
> 80b J3g8s3 (Boborady, 3nomn JmBmbogs-
(3no). >@3dndbnb magab Jorms (104) smBmRbms
8gmg 9Gmob (L. 3), bmmm gm@myddg,
3ofggemo g@mob J3gd, 993286ngm 95-5 doM-
doyob dgoenn; o83 Gorgmns dabo dnymo-
36g%> 08By @abagbydume  ebmegar(gd)
nbognb, Gomaoba(y ng Bbmmmee 830y Dm3nb
d3mgdn omdmRBros. 3gmey gddy GmGmg-
806 0gbGNgo(30Mgbam ndés 91-g doMdoy-
ab dgagmo, 116-g 8(30g 63030l dgomo s 101-5
0o 6gngab dgsemn, 33-2 g@mob 3gmbgde go -
8mboFgnb cdgob Jome. 9o gmBmbdy, dgmeig
@b Jagd, gho-gBon Jormob AmBRbOL 6ob-
orngdmab abemmb, 353586nge gFMon dotdogals
dgormn @d ao30 (87).

o@babndBogns, Mm8 obmngnmb, Gm3ge-
0@, bagafageme, 3gmAg g@mby gbagho,
430emody odorn adm@Bm3ge Lneorygdn
3jmbrs Infgge Jroob®gHde, bmmm Jofgg-
@0 g&ezob 393 @ab3gbodgere ebregoea 85-3
JmabBa@dn gegds. MG Jormb Fyomomyo
obm@mInGo sB39693mgdn 3300 o Fgrasb
85-2 3emob@gMdn. gb Igmgando 8nsbadbgdl,
6md gdmdy @obygbadame Saggacgdywy-
30, bagoMommmE, s@anmmdmagn dozbmgmyg-
3mgdn 0y3bg6; beamm dgreMmdnda bgbal

nbrngoEn, 8mbafrn o 3oMzgme g@mob
399 ©sbygbgdamn obmagame, dgbademo,
o6 043696 s@anmmdMogn 8330mMbo, 5G09gm
0g3bgb abgon smanmydomsb, Lowa Lbgs
35698m3nFimdgdn nym.

n3abangab, Gm8 a0a3aGgges, oy Mo
©Amab 35368s3rmmdodn  gubdzombofgdos
308960, @ogo30bg;  Momom-Bobdncdswmab
ooBnmgdn  Jmmoggbob gzmggeo  asdmg-
mgbomo  0brngnrpgdabogab. dombgmogem
n80bos, Hm8 gmeognbab j3emg3e8 Hgs abn-
gnn 333mym, Bggb6 Bbmmmm d30mn oge-
aofnmgo. o@s80sbab gmeoggbolb Gomasg-
Gogfio bobdaMmdamab cmofnmgde gdmbggzs
Lbgo s ggmmmagona sbsmawsb damgdmen
sbogh. gb oofamgda azomBygdl, Gmd ©o-
LogMdommagn 3o8ge gubg3nmbnfigdes dg.b.
III s0obBmggmolb 3gmeg Babggzecdo, dg.b.
2620-056 2298 Bemodmg (L. 4), osbemmy-
3o 300 Bemab g06353cmmdadn.

o8 33e030b  gagmo®y dpder  eBonb-
&Fnggdgmn 3gmpan 2656am@ab Ne3 ymFmabado
©3bg96g0neme nbmogorgdnlb g96bbgaggdmmn
3398000 Go(30mbas. 0803935300 Indmangbab,
Am3mob eboboma(y yzgeme nbrngarlb gfon
o 03039 agmatogomme Bs8m@GImds 3Jmb-
oo @, bgen (306, 10 Bgrmn oab(3 goo@ofMglb
2@3mbagego bagofoggmmdn, 85306 Rbrgds
g gombga: Bgbademgdgemns oy oo, Gm8 Boan
296bbgaggdmme 339d0b Gogamba bm(goommy-
o @oJ@mGon gmgoamngm 3563a6Hmdgdaemn?
bm(30b/88 36560 Bymab agybol dmbdatigds,
JIgbadmmme, omarmn bmgasemgfn 3mamdatig-
md0b 803560369090 gmgoemoym  (Danforth
1999; Twiss 2012). 53 Jndmogbob dobgrgeo,
Jormgdbs o Ambofmlb (3emab@gn 2), nbggg,
Gmameny 39-3 Jmob@gFob abrmogomb, 8basg-
Lo bmgomogFo LEGPbo o6 FNEGYHYmo
J0ogbormgds Mbs Igmbmmoc o 93 Badbam
396Lb393098m©66 ©absMRgEn mobo oba-
30enbgob, Gmdmgdoy JaMggem  JemabBgMb
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3%09379013630n06.  dFJgmeamgnn®  mo@gf-
3@Mod) ©oyGrbmdnm (Lyonnet, in press),
2&mb) L3693 e fbrngoen y30maby 393-
60560 mbes ymgnmoym, bmenm abnbo, Gma-
odnG 3930 0y3bob @ab3gbgdgmbe (B0
Imnb, gfhan Jognn), bagafoneme, JgBafgma
nbngemydn ny3696. orm dnzyzgdem 53 Jodm-
ogbob s, dbg3y. oy adgemzormnbBabodo,
Fmd (3bmggmmFo gorgdnb nmgds (bmge/
8@ 36560 Byenab o1g3bn) Gomaeemn begzesmmagHo
Broamdofigmdalb BoR3nbgdgmmas, 33306 3omag-
35600, Go@md sRzg6g3L gBmby @ab3g6adY-
@0 obragoge y3gmed) mdoy abm@mIgh
Loamggdl, oz bmGgab Bagmgd mbIay-
30%y dammnagdl. 26sbopFnb #3 ymMmobal
380b3g358n, Bmamedg BsBL, 83-2 o 853
Jmob@@dn Jgdogomn abrngnmgdel 306Lb-
3539390 agmafagoee 638mMm3mdab Jndm-
M3be gutm oRogdamas. 98 Jg8obggzedn,
Jomgdo s dmdafn, Jgbadmmo, bbgs smge-
@06 0y3696, bmam 3@ty @L3oBadme
abmngomn - sanmmdMnga dmbabmy agm.

©sb 336>

965Bonb NS3  ymPmob3o omdmBgbamma
omadnabone damgdnmeb smgdpme Jmmoggb-
al 20 6033l 56ormnBIo badysmgds 8mag(3s,
@0330306> 9&edy @ 3ob d393 @obggbadam
8nBn378 Mgo nbrngemdn 33g0om 3odmM-
Rymemn mBo abm@mdgmo gaage. sbgzy as-
mngggos baBn 3o6Lbgaggdame Jggdob o-
@0mbab 85R396g3gmmn. momanbms, Gma 33-2
JmobBgBda gdsgommn mngy Jomme @ ghon
dmBaBmo (8o Lggba ©> sbogn SBs@mBay-
o dgompeon  gobabadbmgMs) nbmEmagdal
3gempma®  8oB3g6gdemgdb 93300369306,
o JobagGa (3bmggmgdal bojdsme maee
Gommabmdnm  dmbdaigdsty  Bogonamgdl
Jofiggm  jemab@gFdn  aogFmnobgdam mob
nbrongnmasb Bgmafmgdom. JofMggm 3mobgM-
3n ByBogemn RATBO Y30EoD) @dom nbm-

&m3ae d33(330mmdob  383003678L, a3sbs-
@87, 8oon boyggd Mogemb3n BaBygobo aym
33065Aggeoe Lagagde, bmigb go (asMgmea
©> 3nbogMin dormobnbddedgmo (sbmggmagdal
bmgb) 3nMy Mamgbmdac dmnbdammbyb.
396ms 3dabs, banbGgMgbms 3¢06nIBmb, Hma
Jofigge Jeob@a@do gfon abrngomn 8dndy
gobogygfe 3Gmdnm Wbmd ymgomnym wmo-
J93g8ma. dmme abrngoen (JemabgAn 3)
ad3nmgdoo wgem damsemo aym bbgs abma-
3ngdob JgmaMgdao: abn jmmoagbn mgHm
Bsmom obm@mInEG bopemggdl 23gmo36930,
Ao @g@edn (3bmagergFe (3neagdab 3603-
3bgmm3e6 Gommgbmdaty dngoncgdb. 8abs
33990b Go(30mE3n, gbadmmo, abgen FnbygEn
@bm3gmgdab bmAgn 3gmemed, Amdgma
bagbmggdgeme 33Mg8m ggm  sFergea/
6ogemgd Igdoa@e agm, gemMg gb jebgode
agm. nb3ab g gnobge: Ggbadmgdgmns oy oo,
%m8 gb abngomn Lbzs agmafogammn BaM-
8mBsgmmBab gmgzngnngm? 56 3@ gBonin Bymab
ogabem gagds Lmgeeg® @ JICGIFIE
BoJ&MAL bemd o6 Bodmomagbms? 235y 83-
&b odds 28 9edty Igadmgdagmad, Morge-
Bo(3 LoJaGmggmmb 23 BoBacndn 33 LIg3ogn-
3960 bagggdob Bystimgdabogal abm@mIyFo
8mBa(393930 o6 5GAbdmBL.

damdndogFa
Imgaswm, LddbMAgm Joggobonb dEAgdMab-

dgom@eb  393mygbgdabs
xomb  bobab @obabAwymb dsgbmgAgdgmo
2@33n36930b  yggdab  Gogambal  >@mbgo
dofggmae dmbrs. o Fonb(y, o6s6sgFab
gmimobob  Fobongdab  Fomegbmds  oFss
Lo 3dsabe, ©535@anbme
o(3aoemad  bmgnoemyfo  mAgsbadazas
abagMdomog JodgMadn. Ligen doemg, 836-
093 Bg3gb ymGmebob sbaene nbmGmInHo
J3ma30b Ygegagde w@dGgdnd abgm@ads-
303b 3ma30B3m0b sMgdmabxramb bobab ma-
JRdammgnb Bgbgdals BaFdsmysdn 8mbabnmy
GoJ@mEBgdab Igbabgd (Lyonnet et al.2016).

Bomo 2o6k-
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dEmmds b gamggs Bododms ORIMIL-0b IGmgd@ob

Borpmmdo  ByMad  Foboodgl  gamggeb  @aMaemgddn, Gmdgmon  @IRN6sELdHma
3Gm(39LTn BboMmaggfabs o HRgygdobagab. aym Jamggolb gfm3bama Losagb@mb 8og®

930 GmdnbbmBL 8gmdymMbab wboggMlbe-  (ANR, ANR-12-JSH3-0003-01, byrmddmgobgemo 3.
&80 Bodbdab  MgEog@nMgdaborgal.  IgM3gma, 2013-2016).

abFnmgdob s bgRsngdab smByBnmmds

@b®omo 1. 5656590l ymBE@sbdn sm8mAghamo sbmdmImmmanyo dabomol Los.

@bMorno 2. 56sbo@olb Bsbomsdo omgbBegaEaigdamn Bygnmo mummgsba damgdo.
Ra8mBsmgammn LagoMmggmemb gGmgbgma 39bgm3ab bonbzgb@omm bnab Bobgmgaom

@abMornn 3. 56363gMobs s FabdMnabab (3bmggmas dgmgdab bos, Bm3geng asdmgnygbgo
>anemdMngn abm@mInMa baggmdgemnb mobomagbom.

@bMoma 4. 3656o9Mab 3s8006ab dgemgdab bos, BmBgmasgsba(y sgnmge 6083930 abm-
GmIgFo sbamabobagab.

@bfoemn 5. gbmggmafe gmmaggbeb Jedeg@a gemgdgb@gdobs @s nbm@Gm3gdnb 8mba(ynda-
40 (obfomo gmbgom: (ygmor Ig8mbabyma jmmagghn).

@3bMorma 6. 5058n560b gmemoggbob JnBogmGn gmgdgb@gdebs @3 nbmEM3gdab Bmba(3ndgdn
96362960l ymEmabnmob.

LS. 1. bageaggeamb gHmgbam 89b39830 @oymn 56s6s9ob ymGBmsE3n sem8mAgbarn
banAmImmmangfin ymemgd3os (3nGoGmeo 3. d3o9s), baghmm bawen (8. djommeb gm@m).
by, 2. 5636aol ymFemabab s@adnsbos s 3656o7Mabs o Fobdosbol dgamadby 6o-
dmgbo (3bmzgmydel damgdal BabBamdamab @> sBm@ob abm@mMIgdnl dshggBydmgdo (A);
@ngdob 8megmeigds donmemgdl seaommdtngn bagzgdn MobaMbgdnk Godmma dmab-
32698mgdals (nfgdn, Mbo/(3bgafn, dmgamn) Bmbommebym ndmBMInE doh396509mb (B).
L. 3. BobBnMdogabs @ >bmGnb nbmEGMIgdol bomamggdn s@s8nsbal BmBRLL dgmgdab
dobgmgom, 565659l gmBmobo. (aBogagn sbabagb, oy GmamEo Jgndmgds ymaomaym
nbm@mIgdab 3sB39638rmgdnb (330emgdomds Mgs nbrrnga@nbomgab, sbygg - mammymme ab-
eogoeob dmgdomgmdab gombFgdnb 3Gm(3gban).
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Abstract

Discovered in Eastern Georgia in 2012, by
the Georgian expedition directed by Zurab
Makharadze, an impressive kurgan, dated from
the second half of the 3" millennium BC yielded
human remains belonging at least to seven in-
dividuals located in different areas of the cham-
ber. A collapse of the chamber roof and the two
wagons has prevented any analysis of funeral
practices. Therefore in order to gain as much in-
sight as possible about the people buried in the
chamber, the human skeletons were studied. It
was possible to define the minimum number
of individuals, and the demographic and health
status of the deceased. In addition, to obtain so-
cial and cultural information, an investigation
of human dietary practices in the past was per-
formed using biochemical analysis (§"°C, 5"N)
on collagen bone tissues. The homogeneity of
dietary practices within the group was explored
in order to understand which types of food items
were favoured (terrestrial/aquatic) and what
were the type of the animal proteins consumed.
Expecting similar isotopic variability between
bone samples from a same individual and based
on anthropological information, it has been pos-
sible to propose at least the presence of eight

individuals. Regardless of the carbon and nitro-
gen isotope values, one may observe a wide vari-
ability among the collagen samples, suggesting
the presence of three clusters corresponding to
different dietary patterns. According to sex and
age at death, two female individuals, one sub-
aduit and one adult exhibit the highest isotope
values suggesting a significant consumption of
food items enriched in heavy isotopes, for in-
stance, meat or freshwater fish. This pattern is in
contrast with four other individuals who exhibit
the lowest isotope values indicating a lower con-
sumption of meat from domestic as well as wild
animals. These differences could be related to so-
cial factors or different geographical origins for
some individuals, At this time, it is still difficult to
make definitive conclusions, but the recent dis-
covery of a kurgan dated from the same period
in Azerbaijan will soon offer new information
about the identity and social status of people
buried in tombs of this kind, which were typical
of the end of the Early Bronze Age.

Introduction

Under the direction of Zurab Makharadze, in
2012, an expedition of the Georgian National
Museum discovered a kurgan with spectacu-
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lar dimensions at Ananauri in Eastern Georgia
(Makharadze, Murvanidze 2014). Archaeological
artefacts and chamber architecture support a
chronological attribution to the second half of
the 3 millennium BC corresponding with the
Bedeni culture. Within the rectangular burial
chamber, built of logs of oak, two wagons were
excavated. Human bones were discovered on
the top and under them as well as away from
the wagons. Due to the different locations of the
bones, the archaeologists have suggested that
seven individuals were buried in the chamber.
However, the collapse of the chamber roof and
the two wagons makes the study of funeral prac-
tices difficult since rediscovering the initial posi-
tion of the deceased at the time of their burials
is a challenge. As it was not possible to be sure
of the initial location of the excavated bones,
anthropological analysis was conducted on the
assemblage in order to determine the minimum
number of individuals, their ages at death, the
sex of skeletal elements and the health status of
the population. Next, the exceptional preserva-
tion, in terms of the quantity and quality of the
human skeletal remains, offered new avenues
to understanding the way of life of the popula-
tion at the end of the Early Bronze Age. As the
analysis of dietary practices makes it possible to
draw inferences about the social status of the
individuals who were buried in such an impres-
sive funeral monument, an investigation based
on the biochemical content of bones was con-
ducted in order to reconstruct dietary behaviour.
As individuals record in their skeletal tissues the
stable carbon and nitrogen isotope ratios (8'*C,
8'5N) of the different food items they consumed
during their lifetimes, it is possible to gain under-
standing about the environment from they are
sourcing their food (terrestrial/aquatic) and the
quantity of animal proteins consumed. This pa-
per aims to define the demographic and health

details of the persons buried in the Ananauri
chamber and understand common dietary prac-
tices among the group. An attempt will also be
made to address the subsistence strategy in the
Southern Caucasus at the end of the Early Bronze
Age, which is a period that has so far not been
very well documented.

Anthropological analysis

Description of the Ananauri collection

All excavated human bones were studied
at the Georgian National Museum. After an in-
ventory was made of all the bones in order to
register them in the Museum’s collections, an
anthropological analysis was carried out to so
as to differentiate between the various anatom-
ical parts and determine the Minimum Number
of Individuals (MNI). The complete assemblage
corresponded to 89 skeletal elements, some of
them fragmented into several pieces (Table 1,
Figure 1). All anatomical parts are represented:
skull elements with cranial vaults, maxillar and a
few teeth and a scapular girdle as well as pelvic
girdles. Twenty long bones were reconstructed,
belonging to adult and subadult individuals. A
few elements of wrist and ankle with metatacar-
pals and metatarsals were present. Sixteen adult
vertebras were identified whereas there were
only three fragments of ribs.

Based on the morphology of long bones, it
was possible to reconstruct probable pairs of
bones (Table 2). Using long bone pairs, the max-
imum number of individuals must be four adults
based on tibia, three adults and one subadult
based on femur and four adults and one sub-
adult based on fibula.
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TABLE1
. Adult Sub-Adult
Osteological materlals Left _ Right Noside' Total _ left _ Right Noside' Total
Skull 1 1
Mandible
Maxilla 1 1
Teeth 3 3
Deciduous teeth
Sternum 1
Scapula 2 2
Clavicle 2 1 3
Humerus 1 1 1 ]
Radius
Ulna 2 2
Pelvis 2 2 1 1
Sacrum 2»
Femur 2 2 1 5 1 1 2
Patella 4 1 5
Tibia 3 4 7
Fibula 1 4 5 1 1
Carpals 1 1
Hand Metacarpals 2 2
Phalanges
Talus 1 1
Calcaneus 1 1 1 3
Foot Tarsals 8 8
Metatarsals 8 6
Phalanges
Ribs (min.no.) 3 3
Vertebrae 16 16 2
TOTAL 17 14 43 88 5 2 4 1
side is non identified; ®one sacrum is too fragmented to assess an age at death
TABLE 2
Long bones Right Left NeIndividual
Femur -201 . 16-2012/90 L 1 subadult
16-2012/91 R* 16-2012/92L 1 adult
93R 16-2012/94 L* 1 adult
16-2012/95 L* 1 adult
4
Tibia 16-2012/101 R 16-2012/100L* 1 adult
16-2012/99 R* 16-2012/102L 1 adult
16-2012/96 R* 1 adult
16-2012/97 R* 16-2012/98 L 1 adult
4
Fibula 16-2012/114R" 1 adult
16-2012/117 R 16-2012/116 L* 1 adult
16-2012/115L 1 adult
16-2012/118 L* 1 adult
16-2012/119L* 1 subaduilt
5

Underlined are subadult bones (unfused); *: bone sampled for isotope analysis
R: right; L: left
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Demography and Health status

Based on methods described by Buikstra and
Ubelaker (1994), an attempt was made to assess
the sex and determine the age at death of a max-
imum number of individuals. The best skeletal
part for assessing individual sex is the coxal bone
since it is involved in reproduction. Three fused
coxal bones, almost complete, were identified.
Two examples, a right- and a left- side bone (85
R and 86 L), have very similar dimensions indi-
cating that they belonged to a single individual.
In contrast, the other right coxal (87 R) does not
match the left one (86 L).

Applying the standards proposed by Buikstra
and Ubelaker, all the morphological criteria sug-
gest the presence of two females. A probabilistic
method using dimensions for coxal bones, gave
the same result with a probability of the individual
being a “female” up to 98% (Murail et al. 2005). It is
more difficult to determine age at death, especially
for an adult who is fully grown. In such cases, the
only possibility is to check morphological changes
related to senescence. Some methods are based on
the senescence of the auricular surface arguably
one of the more powerful indicators (Lovejoy et al.
1985). Using Buikstra and Ubelaker standards, age
at death would correspond to “young adult”for the
pair of coxal bones (85 R/86 L) and “middle adult”
for the single coxal bone (87 R). In order to gain pre-
cision in the age at death of the coxal bones, the
probabilistic method developed by Schmitt (2005),
also based on the analysis of morphological chang-
es on the auricular surface, was applied. The results
agree giving ages of between 20 and 39 years old
for the pair of hip bones and more than 40 years for
the single coxal. The presence of an unfused iliac
crest on the pair of coxal bones confirms the young
age of this adult. In addition, applying the sched-
ule timing for epiphysis-diaphysis fusion during
growth (Scheuer, Black 2000), at least one individ-
ual would be under 14 years old given that the hu-

merus proximal epiphysis, femur distal epiphysis
and fibula distal epiphysis are not fused. As for the
dimensions of the long bones, they correspond to
a child of more than 5 years old. It is also interest-
ing to note that the three clavicles, belonging to
two individuals, exhibit unfused sternal extremi-
ties suggesting again the presence at least of two
young adults. None of the joints, from long bones
as well as from vertebras, show any of the degen-
erative joint disease associated with advanced
age. One adult tibia (97) exhibits numerous stress
markers, indicating that it might have belonged to
a subject who frequently used his/her joints, that is,
a “manual labourer”. One adult tibia (96) is of larg-
er dimensions than the other tibia suggesting the
presence either of a male or a person of different
geographical origin.

To conclude, based on the Ananauri collection,
the combination of pairs of bones and the anthro-
pological data including age at death and sex, sug-
gests the presence of at least four adults and one
subadult. Of the adults, at least, two were identified
as female: one was mature while the other was
younger with another young adult. Comparing the
robustness of the long bones suggests that, at least
one individual was male while another had lesions
associated with physical activity. The subadult long
bones could belong to a young child, between 5
and 14 years old.

Reconstructing past diet using carbon and ni-
trogen stable isotope ratios

Current state of the art

Human past dietary practices were recon-
structed using analysis of carbon (3'°C) and
nitrogen (8'*N) stable isotopes (Schoeninger
2010). Measured on bone collagen, §'*C and §'*N
make it possible to determine the nature of con-
sumed proteins since isotope ratios are linked
to ingested food and derived from the synthesis
metabolism (DeNiro, Epstein 1978, 1981). With
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a slow rate of remodelling, stable isotope ratios,
measured on bone collagen, focus on the last di-
ets of the individual’s life corresponding to what
was consumed about 10-15 years prior to death
(Hedges et al.2007).

As C, plants and marine organisms are en-
riched in the heavy carbon stable isotope (*C)
in contrast to C,-plants and terrestrial organisms
(Smith, Epstein 1971; Schoeninger et al. 1983),
carbon stable isotope ratios can distinguish con-
sumers of C -plants and marine food (high car-
bon values) from consumers of C,-plants and ter-
restrial food (low carbon values) (Vogel, van der
Merwe 1977; Tafuri et al. 2009). In the same vein,
as there is a stepwise enrichment in '*N between
each successive trophic level {3-5%o, Bocherens,
Drucker 2003), nitrogen stable isotope ratios can
distinguish consumers of plant proteins (lower
values) from those of animal proteins (higher
values) (Valentin et al 2014). In contrast, legumes,
for instance lentils and peas, exhibit low nitrogen
isotope values because of the direct fixation of
atmospheric nitrogen by symbiotic bacteria
(Virignia, Delwiche1982). Such consumption
can be identified through visibly low §"N in the
tissues of consumers (Losch et al 2006). In addi-
tion, as aquatic systems have longer food chains
than terrestrial ones, N enrichment is higher
than in terrestrial systems, making it possible to
identify theoretically the consumers of marine
or freshwater proteins (Katzenberg et al 2012).
However, if the identification of marine pro-
teins consumption is facilitated by identifying
an increase in both carbon and nitrogen isotope
values (Valentin et al 2010), it is still difficult to
tackle with certainty the consumption of fresh-
water fish due to their wide isotopic variability,
in the case of both carbon and nitrogen (Dufour
et al. 1999; Katzenberg, Weber1999). This is why
the characterisation of isotopic variability of the
maximum local food items is central into stud-

ies of human past diet reconstruction in order
to avoid any misinterpretation of isotope values
(Herrscher, Le Bras-Goude 2010).

Inthe Southem Caucasus, semi-arid steppes host
numerous wild C, plants in different proportions,
such as, for instance Chenopodiaceae (Salsola sp.)
and Poaceae (Botriochloa sp.). More forested and
humid environments, such as those in the Kakheti
area, could theoretically have fewer wild C, plants.
The presence of millet, the only C, staple crop avail-
able, is attested by botanical remains in Neolithic
layers at Aruchlo (Hunt et al.2008). These results
must be considered with caution however, since
millet seeds are very small and it is well-known they
can go easily downward through the archaeologi-
cal layers, as shown at several archaeological sites
in Eastern Europe (Motuzaite-Matuzeviciute et al.
2013). In contrast, one may surely hypothesise that
there was a very low availability of marine foods for
people in Kakheti since the seas -Caspian or Black-
are located at a great distance from Ananauri. In
such a context, the objective of using carbon sta-
ble isotope ratios is to describe the availability of C,
plants (higher values) versus C, plants (lower values)
in the local environment of the archaeological site.
Considering the potential variability of nitrogen
isotope ratios for each type of domestic and wild
animal, nitrogen stable isotope ratios make it pos-
sible the identification of the relative contribution
of animal proteins to human diets.

Analytical procedures

All human and animal samples were prepared
at the LAMPEA CNRS-Aix Marseille Université.
All bone samples before pretreatments were
cleaned with demineralised H,O and me-
chanically ground. Collagen was extracted on
250mg bone powder (>700 pm) (Longin, 1971;
Bocherens et al. 1991). The protocol is based on
an acidic soak (HC! 1M, 20°) for demineralization
following by a soak in a basic solution (NaOH
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0.125M, 15-18 hours) for removing contami-
nants. Next, collagens are solubilised by heat-
ing in a weak acid (HCl pH=2, 17 hours, 100°C),
filtered with an Ezee-Filter® device and freeze-
dried for 48 hours. The purified “collagens” (0.9-
1.1mg) were weighted in tin capsules, then an-
alysed by a Europa Scientific elemental analyser
connected to the Europa Scientific 20-20 IRMS,
in order to measure respectively elemental com-
positions (C, N), stable isotope ratios (*C/"*C and
5N/'“N) at Iso-Analytical Limited (Cheshire, UK).
Stable isotope ratios are measured relative to in-
ternational standards (PDB for carbon, AIR for ni-
trogen) as well as several internal standards (IA-
RO45, I1A-R005, IA-R006) and expressed in parts
per mil (%o). Reproducibility of measurements is
+ 0.1%o for both 8"C and §"N values. Collagen
preservation was checked according to sever-
al criteria, such as the yield of extraction {2 10
mg.g™'), the percentages of C and N (%C 2 30%
and %N 2 11%) and the atomic C/N ratio (be-
tween 2.9 and 3.6) (DeNiro1985; Ambrose1990;
van Klinken 1999).

Material sampled for isotope analysis
Animal bones

In order to ensure the proper interpretation
of the human stable Isotope data, a prelimi-
nary step consists of defining the local baseline
of the specific geographical location in the pe-
riod under investigation, using archaeological
animal bones. For this purpose, two sets of ani-
mal data have been used five bone remains ex-
cavated from Ananauri kurgan (2400 BC, Zurab
Makharadze, pers. comm) and six bone remains
from Tchinchriani kurgan (Same Culthure, Zurab
Makharadze, pers. comm) excavated in 2012 by
the same archaeological team and located less
than 4 km from the Ananauri site (Table 3).

Human bones

In regard to anthropological analysis, a choice
of sampling was made in order to consider the
maximum number of individuals based on the
most reliable anthropological information and
without further damaging the bones. Using age
at death and sex assessment, sampling was con-
ducted on the three adult hip bones (two rights
and one left).

TABLE 3

NeLab Site Species Group Skeletal Element
ANA_F01 Ananauri Bos sp. Bovid Rib
ANA_F02 Ananauri Ovis/Capra sp. Caprid Calcaneum
ANA_F03 Ananauri Ovis/Capra sp. Caprid Coxal
ANA_F04 Ananauri Ovis/Capra sp. Caprid Metapod
ANA_F05 Ananauri Qvis/Capra sp. Caprid Rib
CHIN_FO1 Tchinchriani Cervus sp. Cervid Metapod
CHIN_F02 Tchinchriani Sus scrofa Suid Mandi.bula
CHIN_F03 Tchinchriani Ovls/Capra Caprid Radius
CHIN_Fo4 Tehinchrlani Gallus sp. Chicken Metapod
CHIN_FOS Tchinchriani Vulpes vulpes Fox Mandibula left
CHIN_Fo6 Tchinchriani Ovis/Capra sp.? Caprid? Coxal?
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TABLE 4

Number of Individuals

Label code Museum label code Skeletal Element .

According to type of bones
ANA_HO1 16-2012/86 Coxal L 86 P* 20-39°
ANA_HO2 16-2012/85 Coxal R 85 P 20-39° 2 adult females
ANA_HO03 16-2012/87 Coxal R 87 P >40°
ANA_Ho4 16-2012/89 Fermnur R 89 sub¢
ANA_H100 16-2012/91 FemurR91 A + 1 subadult
ANA_H101 16-2012/94 FemurL94 A 3 adults
ANA_H102 16-2012/95 Femur L 95 A
ANA_HO0S 16-2012/114 FibulaR114 A
ANA_H105 16-2012/116 FibulaL116 A 3 adults
ANA_H106 16-2012/118 FibulaL 118 A + 1 subadult
ANA_H107 16-2012/119 Fibula L 119 sub¢
ANA_H10 16-2012/96 Tibia R 96 A
ANA_Hos 16-2012/97 TibiaR97 A
ANA_H09 16-2012/99 TibiaR99 A 4 adults
ANA_H07 16-2012/100 Tibia L 100 A
ANA_H104 16-2012/105 Humerus L 105 sub® 1 subadult
ANA_H103 16-2012/103 Skull 103 subs 1 subadult
ANA_H200 16-2012/104 Skull 104 1adult
ANA_HO6 16-2012/88 Sacrum 88 A 1 adult
ANA_H108 16-2012/120 Sacrum 120 sub® 1 subadult

L=left side; R=right side; F=female; A=adult; sub=subadult

*Sex assessment is based on the morphology of coxal bone using Murail et al. probabilistic method {2005); "Assessment Is based on the aurle-
ular surface folowing the method proposed by Schmitt, 2005; ‘Age assessment is based on Scheuer and Black (2000)

Samples were also taken from on most fre-
quently occurring long bones. intact bones were
not sampled, explaining why both sides were
sampled. Four samples were taken from femurs,
four from tibias and four from fibulas (Table 4).
Additional sampling was done on the subadult
humerus (105). In relation to odd bones, sam-
plings were done on (1) sacrum bones (120 and
88) and (2) skulls, on the subadult skull (103} and
the adult skull (104). In total, 20 samples were
taken, each of them less than 500 mg (Table 4).

The bone sampling was done on the same type
of bone tissue, the compact bone which records
the last 10-15 years of an adult individual’s life
due to its low turn-over. Because of this approach,
collagen isotope ratios from different anatomical
parts belonging to the same individual should be
very similar thank to the assimilation of the same
diet into the skeletal tissue. The hypothesis is that:
if collagen isotope ratios show values superior to

the error measurements of the mass spectrometer
{>2%0.2%o for C and N), the probability that they
belong to several individuals is high (increasing
the number of individuals), while if isotope values
are similar, the hypothesis of several individuals be-
comes less likely, meaning the bones could belong
to the same individual.

Ananauri palaeodietary reconstruction

Isotope results (Table 5 and 6)

Collagen preservation

Based on the quality criteria proposed by DeNiro
(1985) and Van Klinken (1999), described above, all
samples do not meet all criteria. In fact, animal col-
lagens are much less well-preserved at Tchinchriani
than at Ananauri, confirming the bad macroscopi-
cal shape of bones excavated at Tchinchriani (Table
5). Two animal samples from Tchinchriani gave no
collagen residues (CHIN_F02, CHIN_F03).
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TABLE 5
MLab Site Group (:1';';9'_) ) N6 ONa  B"Cl%) 5N (%)
ANA_FO1 Ananauri Bovid 104,6 39.2 137 33 -169 67
ANA_F02 Ananaurl Caprid 769 389 136 33 -188 55
ANA_F03 Ananauri Caprid 1704 a5 146 33 184 5,7
ANA_F04 Ananauri Caprid 86,2 39,6 14,0 33 <195 99
ANA_FO5 Ananauri Caprid 125,2 39,8 138 33 -186 89
CHIN_FO1  Tchinchrianl  Cervid 51,4 336 121 3,2 216 53
CHIN_FO2  Tchinchrlani  Suld 470 - — - - -
CHIN_FO3  Tchinchriani  Caprid - - - - - -
CHIN_FO4  Tchinchriani  Chicken 145 101 27 43 219 69
CHIN-F100 2™ Test - 145 141 42 39 208 71
CHIN_FO5  Tchinchriani Fox 322 29,7 104 33 -17,2 82
CHIN_FO6  Tchinchriani _ Caprid? 38,3 36,0 13,1 3,2 19,7 58
The chicken collagen (CHIN_F04 and a second Local baseline

attempt CHIN_F100) has to be rejected because of
low percentages of carbon and nitrogen and a &/N
ratio outside the good range. All other animal and
human collagens show excellent values for all qual-
ity criteria indicating a very high level of preserva-
tion of organic part (Tables 5 and 6). Isotope ratios
can be considered exempt of taphonomic effects,
therefore, isotope variability must be influenced
only by environmental and dietary factors.

Domestic animals represented by one bovid and
five caprids show carbon Isotope values between
-19.7 and -16.9%o indicating a varied environment
(Table 5, Figure 2A). If for most individuals with val-
ues below -18%o a C, vegetation cover can be pro-
posed, another hypothesis has to be formulated for
the highest carbon isotope ratios of -16.9%e which
came from the only bovid specimen. Such a value
could suggest a low C, plants intake, probably grass-
es, wether from Kakheti, or a different less humid
geographical origin (Ambrose, DeNiro, 1989).

TABLE 6
Label code Anthrop. data Yield (mg/g) C(%) N(%) C/Na §"3C (%) 8N (%%0)
ANA_H02  Coxal R85 F 20-39 154,1 376 133 33 -18,5 1,3
ANA_HO Coxal L 86 F 20-39 148,7 39,0 138 33 18,5 1.5
ANA_H03 Coxal R 87 F >40 2109 44,2 159 32 -18,3 11
ANA_HO6 Sacrum B8 A 1475 as 14,3 34 -18,5 nz
ANA_HO04 Femur R 89 sub 1938 43,2 155 32 -18.1 ns3
ANA_H100 FemurR91 A 1518 358 12,7 33 -18,7 92
ANA_H101 FemurL94 A 1544 38,4 138 3,2 -19,4 9.4
ANA_H102 FemurL 95 A 2065 398 145 32 17,6 120
ANA_H10 Tibia R96 A 1975 23,4 156 32 -17.5 121
ANA_H08 TibiaR97 A 182,5 41,4 14,6 33 -19,3 9,2
ANA_H09 TiblaR99 A 197,2 424 153 3,2 -18,4 13
ANA_Ho7 Tibla L 100 A 1735 408 144 33 -18,2 1,0
ANA_H103 Skull 103 sub 1415 374 13,8 3,1 179 14
ANA_H200 Skull 104 A 1757 39,5 14,2 32 -190 103
ANA_H104 Humerus L 105 sub 89,5 305 138 32 -18,0 14
ANA_HO05 FibulaR 114 180.4 40,4 146 3,2 -175 19
ANA_H105 FibulaL 116 A 1653 41,0 147 3.2 -189 9.4
ANA_H106 FibulaL 118 A 1575 375 138 3.2 17,7 19
ANA_H107 Fibula L 119 sub 1325 38,9 14,0 3.2 -18,2 14
ANA_H108 Sacrum 120 sub 140, 37.5 13,2 33 -18,2 14
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The most intriguing result is caprid nitrogen
isotope values which suggest the presence of two
groups, the first with expected values of around
5.5%o0 while the second with values around 10.5%e.
Such high nitrogen isotope values could be ex-
plained by (1) the suckiing of young animals, (Il) dif-
ferent herding practices adopted by humans, for in-
stance, the use of manure (Bogaardetal, 2007), or ({ll)
a different geographical origin, where plants at the
base of the food chain have more elevated values. in
fact, aridity is a well-known factor in increasing the
nitrogen isotope ratios of plants and consequently
those of consumer tissues (Ambrose, DeNiro, 1989).
Such an environment could also elevate carbon iso-
tope values, though it is not the case here. Despite
an additional archaeozoological investigation, it was
not possible to determine precisely the age at death
of the two caprids making it difficult the discussion
of the hypothesis of very young animals. The isotope
values of the deer are typical of a forested environ-
ment while those of fox indicate a different vegeta-
tion cover and low contribution of animal protein.
The Cervus sp. isotope values could be in agreement
with the species’ ethological characteristics in for-
ested environment, whereas fox is usually expected
to have a much higher nitrogen isotope value than
herbivores because of its camivore diet. In the same
vein, itis interesting to note that the fox exhibits also
alower nitrogen value than the two caprids (highest
nitrogen isotope values). One may propose two ex-
planations: (1) as foxes can adapt their diet, the result
suggests a low availability of small game in this area
and a diet mainly focused on plants rather than ani-
mal proteins and (ll) this unexpected trend indicate
the presence in Kakheti of “migrant” caprids.

In conclusion, expected for the geographical
location of Ananauri in Kakheti, the local en-
vironment was mainly composed of C; plants.
Carbon isotope values suggest a discrete intake
of C, plants which could come from Kakheti.
Although such heterogeneity could also indicate

a different geographical origin for the bovid and
two caprids. Additional botanical investigations
{macro-remains, phytoliths) would be necessary
to verify the presence of wild grasses around the
site. Despite the small number of animals, the
isotope values of domestic and wild herbivores
can make possible the identification of the rel-
ative contribution of meat of wild and domestic
species in human tissues.

Human isotope variability

Carbon and nitrogen isotope ratios range re-
spectively from -19.4 to -17.5%c (-18.310.5%,
A"C=1.9,n=20)and from 9.2t0 12.1%0(10.3£1.0%s.,
A"N=2.9, n=20) (Table 6, Figure 2A). The dispersion
of values is quite similar for both carbon and nitro-
gen indicating varied environment as well as a dif-
ferent animal protein intake according to individu-
als. It is interesting to note that the lowest human
isotope values match those of the two unexpected
caprids. Such a pattern with a complete superpo-
sition between domestic animals and humans is
unusual. Based on the hypothesis that animals and
humans exploited the same environment, the su-
perposition of data indicates a similar diet for both
humans and caprids, meaning a diet exclusively
focused on plants with no animal protein intake.
This unusual pattern could confirm a different geo-
graphical origin for these two animals as much as
the presence of suckled animals. In all scenarios,
these unexpected caprids would not have been
consumed in large quantities by these humans.

As shown on the graph, one may observe for
human isotope values, whether for carbon or ni-
trogen, a wide variability that could be interpreted
as two or even three clusters (Figure 2A), with iso-
tope values increasing from Cluster 1 to Cluster 3.
The Cluster 1 is made of individuals with the lowest
carbon and nitrogen isotope ratios (mean values
of -19.0%o0 and 9.5%o respectively). Isotope ratios
indicate a main input of resources from a C, envi-
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ronment, with a mixed intake of plant and animal
proteins. Cluster 2 represents individuals with high-
er carbon and nitrogen isotope ratios (mean values
of -18.3%o and 11.3%eo respectively) indicating a
significant input of food items enriched in '*C and
"N, In a theoretical framework, to explain high car-
bon and nitrogen values, the best candidates are
marine resources or meat of animals grazed on C,
plants. Given the geographical location, marine
resources seem not the most likely option. On the
other hand, there is no reason to reject the possibil-
ity of a greater intake of meat from animals grazing
on different vegetation cover; for instance, bovid
meat. Rejecting the possibility of a different geo-
graphical origin of humans is still difficult. A recent
movement of people, in the last 10 years, would
not allow enough time for tissues to record the iso-
tope values of a new environment. Isotope studies
conducted in Southeastern Armenia have shown
high carbon isotope values for Neolithic freshwa-
ter fish (unpublished work). Moreover, as aquatic
food chains are longer, consumption of freshwa-
ter fishes would also increase carbon and nitrogen
isotope ratios. Thus, a dietary contribution of fresh-
water fish could also explain the isotope values of
Cluster 2. Cluster 3 represents individuals with the
highest carbon and nitrogen isotope ratios (mean
values of -17.6%c and 12.0%o). These values em-
phasise the consumption of food items enriched in
both *C and "N, as for Cluster 2, greater meat con-
sumption of animals from a specific environment
(more arid or with a higher proportion of C, plants)
or of freshwater fish could explain these results.
Analysis of freshwater fish from this area as well as
a more comprehensive data set of local animals is
necessary to test these hypotheses.

Dietary modelling

To understand the relationship between pos-
sible local resources and human isotope ratios,
dietary modelling can be used (Figure 2B). The

theoretical construction proposed in the graph
corresponds to the expected isotope values for
consumers of 100% of each food resources. It
means an enrichment in heavy isotopes ('*C,
5N) between the diet and consumer tissue (frac-
tionation factor) of about 1%o for carbon and
between 3%o and 5%o for nitrogen (Bocherens
Drucker 2003) (Figure 2B).

In Cluster 1, samples are between 100% con-
sumption of meat of Cervus sp. and 100% con-
sumption of sheep or goat meat. One might
propose, in addition to cereal and other vegetal
material (fruit/nut etc), a mixed consumption of
wild meat and caprid meat. Caution is necessary
because the isotope variability of Cervus is based
only on one specimen. Cluster 2, the comparison
is between a 100% consumption of sheep/goat
meat from group 1 (lowest nitrogen values) and
100% consumption from group 2 (highest nitro-
gen values). It would mean that half of animal
proteins could come from half part from local
animals and half part from other animals. As un-
usual isotope values were identified for caprids
and one bovid, could it mean that those animals
moved alongside the humans to Kakheti? Could
this movement have been related to trade?
Cluster 3 is very close to Cluster2, although the
position to the right and above Cluster 2 could
indicate the consumption of other food items,
enriched by heavy isotopes (*C, '*N), for exam-
ple, freshwater fish, as discussed previously in the
context of the wide isotope variability of fresh-
water fish from the Araxes Valley in Armenia. To
discuss this point more precisely, additional data
on fish and terrestrial animals will be necessary.

Human intra-individual isotope variability

Based on the strategy of human bone sampling,
the isotope ratio variability according to 20 colla-
gen samples allow the identification of several in-
dividuals by cluster (Figure 3). Based on (i) the no
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pair matching of femur bones (94 L does not match
with 91 R), (ii) the lack of association between both
fernurs and tibia (97 R), Cluster 1 corresponds to
three individuals, The similar isotope values be-
tween Fibula 116 and Femur 94 could indicate they
belong to the same individual while the different ni-
trogen isotope values between the adult skull (104)
and the other bones (=1%o) indicate an additional
person. Thus, Cluster 1 would contain at least four
individuals. Cluster 2 includes all four subadult iso-
tope values samples, and, all are very close to each
other (<0.5%o) confirming that all bones could be-
long to the same individual. The similar isotope val-
ues of the right and left pair of coxal bones (R 85/L
86) confirm they belong to the same female, while
Isotope values for the second other coxal bone (R
87) show a slight difference in agreement with the
presence of a second female. These two females
present a similar trend as regards diet. The possibili-
ty cannot be rejected that the sacrum (88) and tibia
(99 R) belong to the female with two coxal bones
(85 R/86 L). The sacrum has less compact bone than
the long bones, a short-term dietary change, close
to the time of death, could explain this slight iso-
tope difference. The isotope values of the tibia (100
L) are closer to the second female’s (87 R coxal). The
other sacrum (120), for which it is impossible to as-
sess an age at death could, fits either to the female
coxal (87 R) or the subadult bones (89, 119, 105,
103). In total, Cluster 2 could include two individ-
uals, at least two adult females and one subadult.
Four collagen samples from Cluster 3, all exhibit
very similar isotope values which could argue for
the presence of a minimum of one adult individ-
ual. However, even if the anthropological analysis
did not show there was no match between the two
fibulas (114 Rand 118 L), their deformation due toa
specific taphonomic factor such as water/humidity
In the burial chamber and the morphology of the
bone would any match very difficult to identify. It
seems parsimonious to consider only one individ-

ual for this cluster. In conclusion, based on the in-
tra-sampling isotope variability, one may identify
the presence of a minimum of eight individuals.

Dietary patterns according to archaeologi-
cal context

Based on archaeological information, hu-
man bones were discovered in different loca-
tions within the burial chamber. Mainly associ-
ated with the two wagons, the bones indicate
the presence of individuals both above and
underneath the wagons (Z. Makharadze, pers.
comm.). Additional human remains, the human
skull (104), were excavated around the Wagon
It (Figure 3). From Wagon |, it is possible to see
from photographs “Femur 95" under the wagon,
but it is difficult to identify bones corresponding
to the individual(s) on the top of the wagon since
only small bones have been discovered. On top
of Wagon I, *Femur 917 “Fibula 116" and “Tibia
101* were identified from photographs as was
the subadult skull in the corner of Wagon [I. One
photograph illustrates one hip bone, the coxal
bone (87) under the Wagon |l that indicate, at
least, the proximity of one female.

Based on these elements, it is interesting to
note that the individual who seems to have been
buried on top of Wagon Il has the lowest isotope
values in Cluster 1 while the individual under
the wagon | is part of Cluster 3. The two females
display intermediate isotope values correspond-
ing to Cluster 2. These results suggest that the
people on top of the chariots might have been
from the local environment, whereas one female,
the subadult and the individual under Wagon |
might have come from a different environment.
Could they have been migrants?

To gain insight into the duration of the cham-
ber’s use, radiocarbon dates were run on colla-
gens from each individual identified through
isotope values. Although eight individuals have
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been identified only seven radiocarbon dates
were performed. First, the radiocarbon dates
from the human collagens are in agreement with
dates obtained from other archaeological mate-
rial. These dates support the use of the funeral
structure in the second half of the 3" millennium
BC, between 2620 and 2298 cal BC (Figure 4). The
huge burial chamber would have been used as a
single funerary structure, necessitating manage-
ment for a period of 300 years.

The most intriguing results of this study con-
cern the dietary diversity of the persons buried
in Ananauri kurgan Ne3. If one hypothesise that
all of individuals had the same geographical
origin, or at least, spent more than 10 years in
Eastern Georgia, could the differences be related
to social factors? Consumption of meat/freshwa-
ter fish can be considered as a marker of high so-
cial status (Danforth1999; Twiss 2012), thus, the
females and the subadult (Cluster 2) as well as
the individual from Cluster 3 would have shared
similar social status or cultural behaviour in con-
trast with the four persons identified belonging
to Cluster 1. Considering the archaeological lit-
erature (Lyonnet, in press), the individual buried
on top of the wagon would have been the most
important while those buried underneath would
be the “sacrificed ones” including, but not exclu-
sively one female. Based on such a hypothesis,
and if one can consider animal proteins (meat/
freshwater fish) high-status food, it is difficult to
understand why the individual on the top of the
Wagon |l exhibits the lowest isotope values in-
dicating a low contribution of meat? In the case
of Ananauri kurgan N3, it seems the hypothe-
sis based on a different geographical origin for
the individuals of the Cluster 2 and 3 could be
favoured, indicating that the females and sub-
adult could have come from elsewhere, whereas
the individual on top was a member of the local
inhabitants.

Conclusion

The analysis of 20 bone collagen samples
from all the human individuals excavated in
Ananauri kurgan N23 allows us to identify two
main groups with distinctive isotope trends
from a minimum of eight individuals bur-
ied in the top and underneath the two wag-
ons. Three different dietary patterns are also
apparent. According to the sex and age at
death assessed at the anatomical level, both
females and the subadult (Cluster 2) exhibit
intermediate isotope values suggesting signif-
icant consumption of domestic animals when
compared with the four individuals from the
Cluster 1. The latter show the lowest isotope
values indicating a diet mainly comprised of
plant resources and a lower component of
meat, including a mixed contribution of wild
and domesticate meat herbivores. in addition,
it is interesting to note that within Cluster 1,
one individual was identified as a “manual la-
bourer”. A last individual (Cluster 3), charac-
terised by a high stature in comparison to the
other individuals, presented higher isotope
values, which would also suggest a significant
amount of animal protein in his diet. His diet
might have been composed of domestic her-
bivores’ meat, including perhaps the meat of
animals from a different type of environment
that was more arid/less humid than Kakheti’s
(could it be a different geographical origin for
this human individual?), or have come from
specific food resources as freshwater fish in-
volving social and cultural factors? To say more
than that, caution is needed since no isotopic
data exists for these specific resources in this
area of Georgia.

Thanks to these biochemical approaches, it
has been possible to describe for the first time
diet at the individual level at the end of the Early
Bronze Age in the Southern Caucasus, which
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is a period that is not very well documented.
Nevertheless, data from Ananauri Kurgan are
not numerous enough to understand the social
organisation of the deceased within the funeral
chamber. New isotope results from a similar kur-
gan in Mentesh Tepe will soon offer additional
avenues for looking at the factors involved in the
management of funeral practices at the end of
the Early Bronze Age (Lyonnet et a/.2016).
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Abstract

A Kurgan is an Eastern European and Central
Asian archaeology term for a tumulus, a type
of burial mound or barrow, heaped over a burial
chamber. A large Kurgan 100m in diameter was
excavated in east Georgia during 2012. The Buri-
al chamber was built from wooden beams, and
was exceptionally well preserved. A section of
one oak beam from the burial chamber, and few
hazelnut samples from within the burial cham-
ber were processed for radiocarbon dating. The
wood trunk rings were clearly visible and were
utilized to extract seven samples, each one 10
rings apart from the previous one. FTIR analysis
was performed over the potential samples in or-
der to understand their preservation state, and
help determining their preparation method. As-
suming the hazelnuts were harvested close to
the time of the burial and using OxCal wiggle
matching model - we reached a probable abso-
lute calibrated date of 2370 BC (+26 years) for the
construction of the Kurgan-Ananauri Ne3

Introduction: The Archaeological back-
ground

In 2012 the archaeological expedition of the
Georgian National Museum, excavated a burial
mound located in eastern Georgia, within the

territory of Lagodekhi Municipality, on the East
bank of the Alazani River. The expedition was
directed by Dr. Zurab Makharadze. The burial
mound was around 100m in diameter and 12m
high above the surrounding terrain. The mound
was composed of yellow clay soil covered by 0.5
- 1.0 m of cobblestones with obsidian flakes in
it. The inner dimensions of the burial chamber
were 9m long, 6.5m wide and 2.75m deep. The
chamber was comprised of a rectangular pit with
a double layer of long wooden beams all around
as walls, and three wooden logs set across the
chamber as supporting pillars. The floor was
made of flat wooden planks. The burial cham-
ber was roofed by large wooden logs arranged
in two layers. This 25m x 15m rectangular roof
was covered with chips of wood and the surface
around it was covered with ochre. The roofing
had collapsed into the chamber during antiqui-
ty, and there were traces of entries to the burial
chamber from the east side and at the western
wall, probably trenches made by plunderers. The
robbery took place after the roof had collapsed,
which partially saved the grave goods.

Skeletal remains of seven individuals were
identified. All the skeletons were disturbed and
incomplete. Various goods were discovered in
the burial, including two wooden wagons, wood-
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en armchair, ornamented ceramics, obsidian ar-
rowheads, textile and leather items, beads, and
23 gold items. Paleobotanical material included
large amount of hazelnut, chestnut, acorn, and
forest berries.

Based on the material finds the burial mound
was preliminarily assigned by the expedition to
the “Bedeni” culture of the Early Bronze Age, 3"
millennium BC.

A piece of a tree trunk out of the burial cham-
ber, labeled ARA14 N2126, and few dozens of ha-
zelnuts - were received for analysis (figs. 1, 2).

Materials and methods

Wood: 7cm thick x 24cm diameter wood piece
received for analysis was identified using Leic

a M80 Binocular microscope as deciduous
Oak (Quercus subgenus Quercus, fig. 1).

Wood sanding and polishing: The trunk piece
was polished on one side gradually with series of
grinding papers: grit numbers 80, 150, 240, 320,
400, 600, 800, and finally grit 1000.

Ring widths measurements: Up to 71 rings
were identified and counted over 4 different radii
upon the smooth surface diameter (fig. 1A).

Wood sampling for radiocarbon dating: Seven
wood samples were drilled out of radius no.1 us-
ing a 3mm drill bit (Dremel): from inner ring 5,
and every 10 rings up to ring 65. Each sample is
covering width of 2 or 3 rings (fig. 1A).

Hazelnut sampling for radiocarbon dating:
Four samples were prepared for radiocarbon
dating from the shell of one of the hazelnuts in
two methods: Cellulose extraction and ABA.

Cellulose extraction pretreatment: Cellulose ex-
traction was done for both the wood and hazel-
nuts samples. Cellulose was purified from each
sample by putting it in 0.5M HCl solution and
adding sodium chlorite (NaClO,) to remove the
lignin and the resins. The cellulose received was
rinsed in NANOpure water (Barnstead NANO-

pure® Diamond™ water system) and dried under
105°C.

ABA pretreatment: ABA pretreatment was
done for one hazelnut sample. The sample was
put in 1N HCl solution for 1 hour in room tem-
perature. After rinsing with NANOpure water the
sample material was put in NaOH 0.1N solution
for 30 minutes in room temperature, After rins-
ing the sample with NANOpure water, material
was put again in HCl IN solution for 1 hour in
80°C, rinsed in NANOpure water and dried under
105°C.

Graphitization: Each sample after its cleaning
process (cellulose extraction or ABA treatment)
was oxidized with CuO within sterilized and vac-
uumed ampule - producing CO,. Amount of CO,
sufficient to produce 1 mg of carbon was heated
with cobalt and hydrogen in sterilized and vacu-
umed ampules - producing pure carbon in the
form of graphite.

Radiocarbon dating: 1 mg of graphite that was
synthesized from each sample was measured at
the D-REAMS AMS laboratory (Weizmann Insti-
tute of Science, Rehovot, Israel). '“C dates were
calibrated using the OxCal v4.2 online version
(Bronk Ramsey 2015; available at https//c14.
arch.ox.ac.uk/oxcal/OxCal.html) using IntCal13
calibration curve (Reimer et al. 2013,

Fourier transformed infrared spectrometry
(FTIR): A few milligrams of sample were homog-
enized and powdered in an agate mortar and
pestle. About 0.3 mg were left in the mortar and
mixed with about 40 mg of KBr and pressed into
a 7mm pellet using a manual hydraulic press (At-
las 25 ton manual hydraulic press, Specac Inc).
FTIR analyses of the pellets were made using a
Nicolet 380 (Thermo). Infrared spectra were ob-
tained at 4 cm resolution for 32 scans.
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Results and discussion
The state of preservation of the dated samples
was found to be very good:

Hazelnuts preservation: Hazelnut remains,
usually charred shells, are common find in Eu-
ropean sites form the Mesolithic period and on
(Holst 2010; Regnell 2012). Visual observation
under binocular microscope displays the hazel-
nut shells from Kurgan Ananauri as intact, hard,
dark brown in color, and although smaller, their
features are very similar to fresh hazelnut shells
(Fig. 3). When slicing the old hazelnut outer shell,
the inner seed appears dark brown, shrunk and
dried out. Most of the internal space of the Kur-
gan Ananauri hazelnut shell is empty. This is in
contradiction to a full and puffed seed in a fresh
hazelnut that fills-up almost all of its hazelnut
shell internal space. A Kurgan Ananauri hazelnut
and a fresh hazelnut were compared on their
mineralogical composition using FTIR. The old
and new outer shells show very similar FTIR spec-
tra, including main common absorbance peaks
on 2926, 1636, 1509, 1421, 1375, 1157, 1045, and
897 cm (fig. 4). However - the compared FTIR
spectra of internal seeds from old and from fresh
hazelnuts are very different (fig. 4). The above
observations support a conclusion that the outer
shell of Kurgan Ananauri old hazelnuts was pre-
served very well. This part was sampled for radio-
carbon dating. The shell samples produced 41%
pure cellulose during their preparation, which
again represents good preservation state. On the
other hand, the internal seed almost completely
decomposed, and the chemical composition of
its remains altered. That part was not sampled
for radiocarbon dating.

Wood sample preservation: Visual observation
under binocular microscope displays the tree
trunk sample from Kurgan Ananauri as in good
preservation state: Vivid brown color shades,
and clear and sharp definition of physical ele-

ments that are expected within deciduous oak
tree trunk (fig. 1). The wood texture is firm, and
it reacts to polishing and drilling actions simi-
lar to fresh wood reaction. A Kurgan Ananauri
wood sample and a fresh deciduous Oak wood
sample (Quercus ithaburensis) were compared on
their mineralogical composition using FTIR. The
old and fresh wood samples show similar FTIR
spectra (fig. 4). The main differences comparing
the old vs. fresh wood samples are absorbance
peaks that appear only in the fresh wood spectra
at 1733,1626, 1319, 782, and 517 cm™. Except for
the first listed peak, these peaks match those of
the mineral Whewellite (calcium oxalate mono-
hydrate). Calcium oxalate crystals, mainly in the
form of whewellite, are known features within
plants (Nakata et al. 2003), including in various
types of Oak (Serdar and Demiray 2012). How-
ever, bacteria and fungi are known to be able to
dissolve the calcium oxalate crystals in rutting
wood (Cailleau et al. 2011; Gugagiari et al. 2011),
which supports the probable conclusion that
these missing calcium oxalate signals in the old
Kurgan Ananauri wood sample FTIR spectra are
the reflection of the dissolution of calcium ox-
alate crystals during the long period the dead
wood trunk was buried under the ground. The
wood samples produced 48%-55% of cellulose
during their preparation, which is a relatively
high percentage. Following the cellular extract
process on the Kurgan Ananauri wood samples,
the purified substance was compared on its
mineralogical composition with standard Cellu-
lose sample using FTIR. The compared materials
show very similar FTIR spectra, including match-
ing absorbance peaks (fig. 6). Thus, the cellulose
extracted from the Kurgan Ananauri wood sam-
ples as base for radiocarbon dating seems clean
and well preserved.

The fact that the organic remains were so well
preserved may be due low level of oxygen inside
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the Kurgan burial chamber which was buried un-
der 12 meters of dens clay sediment.

Radiocarbon dating: Table 1 presents the ra-
diocarbon dated samples including their cali-
brated and modeled dates:

Table 1. Radiocarbon dating results of kur-
gan Ananaury N3 processed samples. %Eff. re-
fers to percent of “clean” material remaining af-
ter the extract/ABA treatment, while %C is the

Modeling: We used the OxCal wiggle match-
ing model, with the combined date of the var-
ious hazelnut measurements set 6 years after
rings 65-66 as there are 6 outer rings counted
past ring 65 (fig. 7). The results of this mode!
point to a probable lifespan of between 2440
BC and 2370 BC for the wood sample from the
Kurgan Ananauri burial chamber. Thus the Burial
chamber may have been built around 2370 BC

percent of carbon that was obtained from the (126 years).
clean material by the graphitization process.
RTO# SamplelD | ®EM. | %C “CAge AMS 5"%C alsio Modeled Cal t10
- unCaiBp
2397BC (4.79%) 23856C
Radius 1 2348BC (46.29%) 22768C | 2440BC (68.29) 24258C
8074 fings 56 . i 3845223 W26 | 52518C (12.7%1 22298C Agreement 50.3%
22218C (4.5%) 22118C
23428C (44.1%) 22778C
8075 Radius 1 3 3840423 2714 | nswcnsswzamec | 0 607 29)56¢
fings 15-16 22238C ( 7.3%) 22108C eement 42,
2474BC(33.19%124368C
80760 Radius 1 57 3930226 2215 | 2421BC113.29)24048C "Ag’m’ (0T as0seC
rings 25-2 23798C(22.0%123498C eement 105
2434BC (5.29) 24218C
Radius 1 2404BC (11.7%) 2379BC | 24108C (68.2%) 23958C
8077 rings 35-37 “ B4 2680 | 53498C (45.0%) 22838C Agreement 84.6%
22488 (6.3%) 22338C
24348C (5.2%) 24218C
Radius 1 24048C (11.79%) 23798C | 24008C (68.29%) 23858C
8o78 fings 4546 ¥ 3854223 2374 | 33498C (45.5%) 22038C Agreement 99.1%
22486C (5.9%) 2234BC
Redius 1 . 24618C (424%) 23988C | 2390BC (69.296) 23758C
8079 rings 55-56 52 42 3696223 2479 | 2395BC (25.8%) 23476C Agreement 105.7%
Radlus 1 24598C (42.3%) 23908C | 2380BC (68.29%) 23658C
8080 fings 65-66 s0 “ 3893£2) ‘2608 | 5385BC (25.9%) 23466C ‘Agreement 115.7%
Hazelnut
7520-A i 7s ) 3925240 2255
R_Combine date: 3922215
752081 3958430 2054 {uncalBP) 2370BC (68.2%) 2360BC
24708C {26.5%) 24508C reement 68%
Hazelnut 24208C (15.5%) 24058C
7520-8-2 Celiulose 52 3930227 11989 | 23808C (26.29) 23508C
7520-83 884227 1988
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Conclusions samples were in an excellent preservation state.
This research analyzed tree trunk and hazelnut A wiggle match model, including the hazelnut
samples from within a burial chamber. Using FTIR  date, suggests that Kurgan Ananaury Ne3 burial
analysis helped us to determine that the chosen chamber was sealed around 2370 BC (+26 years).

DESCRIPTIONS OF FIGURES

Fig. 1. A. Overview of the Kurgan Anaunari tree trunk, displaying radiocarbon dating samples location.
Scale is 10 cm. B. A transverse section of the Kurgan Ananauri tree sample, displayed under binocular
microscope, and identified as Quercus subgenus Quercus.

Fig. 2. Hazelnuts from Kurgan Ananauri N23 grave. Scale bar is 10cm.

Fig. 3. Left — A transverse section of a Kurgan Ananauri hazelnut, displayed under binocular micro-
scope. Right — A transverse section of modern hazelnut.

Fig. 4. FTIR representative spectra obtained from four hazelnut samples: a) Kurgan Ananauri old hazel-
nut shell. b) Modern hazeinut shell. ¢) Kurgan Ananauri old hazelnut internal seed remains. d) Modern
hazelnut internal seed.

Fig. 5. FTIR representative spectra obtained from two wood samples: a) Kurgan Ananauri old Oak trunk
{(Quercus subgenus Quercus). b) Fresh Tabor Oak trunk (Quercus ithaburensis), and from c) Whewellite
mineral (calcium oxalate monohydrate).

Fig. 6. FTIR representative spectra of: a) Kurgan Ananauri old wood sample following cellulose-extract
process. b) Cellulose standard sample.

Fig. 7. Wiggle-matching modeled dates when rings 65-66 are set 6 years before the hazelnuts com-
bined calibrated dates.

References

Cailleau G, Braissant O, and Verrecchia EP. 201 1. Turning sunlight into stone: the oxalate-carbonate
pathway in a tropical tree ecosystem, Biogeosciences 8, pp. 1755-1767.

Guggiari M, Bloque R, Aragno M, Verrecchia E, Job D, and Junier P. 2011. Experimental calcium-ox-
alate crystal production and dissolution by selected wood-rot fungi. international Biodeterioration
& Biodegradation 65(6), pp. 803-809.

Holst D. 2010. Hazelnut economy of early Holocene hunteregatherers: a case study from Mesolithic
Duvensee, northern Germany. Journal of Archaeological Science 37, pp. 2871-2880.

Nakata PA. 2003, Advances in our understanding of calcium oxalate crystal formation and function
in plants. Plant Science 164(6), pp. 901- 909.

Reimer PJ, Bard E, Bayliss A, Beck JW, Blackwell PG, Bronk Ramsey C, Grootes PM, Guilderson TP,
Haflidason H, Hajdas |, HattZ C, Heaton TJ, Hoffmann DL, Hogg AG, Hughen KA, Kaiser KF, Kromer
B, Manning SW, Niu M, Reimer RW, Richards DA, Scott E. M, Southon JR, Staff RA, Turney CSM, & van
der Plicht J. 2013. IntCal13 and Marine13 Radiocarbon Age Calibration Curves 0-50,000 Years cal BP.
Radiocarbon 55(4), pp.1869-87.

Regnell M. 2012 Plant subsistence and environment at the Mesolithic site Tagerup, Southern Swe-
den: new insights on the‘nut age’ Vegetation History and Archaeobotany 21, pp. 1-16.

Serdar B, and Demiray H. 2012. Calcium Oxalate Crystal Types In Three Oak Species (Quercus L.) In
Turkey. Turkish Journal of Biology 36(4), pp. 386-393.



ANANAURI BIG KURGAN Ne3

Rings 1546

Rings 6546

Ve

§
. pings 1516

Ripgr 58

289



290 SBI6IVAOL RARO YMATIE0 No3

by@/Fig. 4
3412 1045
2026 16361509 1268
a)
b
2920
2049 15771540
1469
<)
746
d) 1458 1162
3500 000 2500 2000 500
Wavenumbers (¢m-1)

byeIFig. 5




ANANAURI BIG KURGAN Ne3 291

3500 2000 2500 2000 1500 1000 80
Wavammbers (cm.1)

3500 3000 " as00 2000 1500 1000 0
Wavenumbers {cm-1}

Ly@/Fig. 6
OxCalwi2 4 Jronk Rympgy 2313 ¢ € oCaitd armsprerc curee Reereral £313
D_Sequencp [n=8 Acomjb= 56.8% (M= 25.0%}-+— ——1—
R_Date 5_i6 [A:50] — Al
Gap 10
R_Date 15 _16 {A'42] e [
Gap 10
R_Date 28 27 [A-165]—— —— ——
Gap 10
R_Date 33_37 [A:85)] S
Gep 10
R_Date 45_46 [A99) — =
Gsap 10
R_Date 54 _56 {A:106) —a 1
Gap 10
R_Date 6566 [A'116) —a
Gap6
R_Date Hazelnuts [A:qgj —+-a
2800 3700 féluo 2500 2400 7300 22002100 7000

Modelled date (BC)

vaefFig. 7



292

06065TANL RNRN YMARIE0 Ne3

06060TANOL N3 JMAERJ63() ORIMARIGNTN
M&306IT0 IILOKNOL IMBLIM3 VBN

35b@263 bmd@sEna’, nM3mn dmygfins', mgs mMEans’, 6nbm jomabrady',
@39 JnbBxMadgnmn’, my396 Inbem@sdgnma’

'bodoRoggmmb gBmgbamn 39dgnda. mdamnbn, badoMmggmm

3gbagammn

96363g9Mnb NO3 ymAEmobye LodoMban sm-
3mfgbommn mGaobyme s dFomBasbamo
obamolb  Fgb@aMa(yno-ymblgMgagns bago-
Gonggemb ghmgbame 3995930b mo. enm-
Aodngobadab  sBJgmmmpnne  jamggzob
3968 Fnb LaFgbGegFo3om odmMBogmMnsdn
2012-2016 Brnyddn 808mnbadgmdms. s@om®-
396gmn 8obomnb Agb@ogMargns dmn(yogms
306e3ngame  dafgmab  Ggambbg ol
©> $9Jbmemmana® jamggob. 93 IGmzgbyd-
By 96 Jg3RgFrgdnm, Mowash BaM3mmagbnm
JFgdgmdn goMaBogmme 6s6oMBab 33mmagge
LBGNOL babnor 360l Bmbmegdame.

LE>GNIBn doFnmomn YyaGPoEMmgds Jodmds
mAabgmn BoM3mBogmmdab oG gg0d@gd-
ob LogmbbgMgogam LaBmdomgdl. >606aw)-
Fab gmEmoBo Lo 3dsme dpnrsMn >m3mRbms
mAaabygmo BaM3mdsgemmdob sGGgad@gdab
Gamrgbmdom @ oboenab BanBlobgmdaa.
g4mGa63n a3b3mnds HmamE(3 babaeb, abggg
&yo30L> ®@> Jumgamobasb ®sIbomydame
Bogogdn. 5636370l ymGHmabda sm8mRBgba-
mn mFa36gmn BoMmImAmdab sHGgBoJGdn
sFjgmemaomo 33mmggeb dmagoMn bagabas,
2J9@o6 358m3mnbamg 33mg30L nbobo aym,
bogmbbgmgasgnm 3gompgdab g@ERganbab,
Gob@ogMagns-gmblgMgagnalb IGmagbl >
370033520 6B JBgd0b dmBgdiago gme-
35, Bmds> o bbgs ®0oabmLEGN aMn Bsbabo-
smgdengdn; 3g@hggemn ymBbgMgagenb dgom-

oo Amaggbmabs Jocn bGodamabaoyno o
Lagbgagagame 3gGRggme yagme dgom-
©e 33d3939m0 yegoenaym.

36360960l ymGmobaen LO3oMbIn SBeRG-
©> mBa mabogomd gen: g@mn Ne1 — Lodb-
Ggo-@ibagemgn 6oBamdn, g@mn N2 —~ R&-
Eornm-@obageegm  B3Bneyde.  ymBeebgee
La3sMbe MAERGM aym asdof(3gamn. Gmgmi(y
3906339, 3gmBags dmbms gomabumaab Rogig-
3oL 398mga. 3o3gFob gomegdnb o gomaby-
3ob gmeoggbds 3s3maBges g@model Logme-
35(300. dmMdmgdn @i dofab @ gBemgdo
3906@ygmms  JodgFnb no@ogdy (byG. Ne1)
(Makharadze, Murvanidze 2014, p. 51).

(36mdamas, Gmd oG Jgmemma oy bab gmb-
LyBganab 3Gmygbgdeb BoMBadags ©admy-
o@gdymos bob bGFHndGuMady. bygde agmes
mf 8bbgom 3o@gamGnam: 8ys@dg@d6os6 mo
Gdnmdgg60s6 bygdom. 9630mb3gM8gdn, ag-
039 gmormmgabo bggdn, 3og. : Iymbo @d dHyolb
bg, 8ys»3g6d6nsbns. dyscByHBnab 3(396a-
6993b a00BBosn @mAgdn ms doFmgmgabe
9mg836@ 980, GmBmgdng a36mogLgdyemba
361006 dmggmgdLs o 35G64n8sb (8(356oFals
Gdomo Jumgome) HRrGyEdL ImMab. dyoFa-
9636036 bygddo (39emgmmbab 58339emmds
3g9Mygmdlb 40-50%-L Iminb, mnabnbab 15-
25%, beeam 3g8n(3gememmbab 398(339emds
15-25%-b 3menb (Blanchette 2000,p. 189).

3036mb3gMagdn, 03039 J0dgzgen-
agbermgabn 8(3g6aMggdn, Bag.: BoBzmgabo



ANANAUR! BIG KURGAN N¢3

3(3065Mggdn  ABnmdgMgbosbas. bob ymb-
LyHgoganb ©oBygdab 606 860336gmmmgabas
n8ab (3mebo, ory Mo Lobob bab Redgdnbyasb
©33bomydnm Bngob Nbws aonggmegb ymb-
bgFgagno. badymMbomm dgommgydab Ighhy-
3nbab bob 36@gga]@gdab JmbLgFgsganb
Bor8a@gdna Ro@ofigdabogab, b3 Jg8ab-
393230 bob  bobgmaal
356bodmgMa. Bgdabdngn sGdgmmmmannFn

36n3369ememgobno

bab Bagon/Logabn asFyzgame IgHomenb
9g8mga 0BygdL oDABgdsL, gaMsmagnsb.
©EAmm 3563s3mmdadn JopAmeobnb Jgmy-
3o 0drmgds 3geraembs o FRgds Abmmme
0a6nbo. nabobab @sImmob, FgmsMgdnm
80 @A™ bgofrgds, dogFed Lodmmmme
abagz JAgds. (39eracambab @ maabobob @s3-
mab 3gmpaee, bob Jbmgomde bagasGagmg
0dHEYs o nb GmEHm360 brogds, Aoy mogal
3bMng bBENL Bymab Igmbygommdab. bymem
adymyboama bob doboems gm@GAsh abofMRy-
653b 85608, Lo6s3 sMnb Lagm dreamdsmg-
md53n. Jo9fdy ImbzgeMabob abygds bymal
smBangmgdnb 3Mmgbe, Gogy bab 393983350
256330mdgdb (Hamilton 1999, p. 22).
(36m3nemns, BmA sHjgmenmano bab 8abo-
s 5:8mBg6al 8mBg6&dn 3o6nzmal Ggbasbm-
d0b gB(339emmBdab wg(30f @ogaMagel, Mg
430y Lobogomms sGggmmmangio bobo-
30b. 265BoyMBab N3 gm@rmobal mMaobgma
8abacns Byemoo ngm gogmgbornen, @s LBmAgE
83390%0 @gnMogognob BodLBndremafom
ByB3nMgdabygb nym 8adsargmn B3gbL dag
FgERgamn gmbbgMgaynnb yzges dgovmao.
365650l Ne3 yemGmabdn amdmBgboen bab
Bagogdl Rom@oima BnBabBadn j3eg3s, 36-
abadmgMs bogmbLgMgogam bob babgmdgdo.
33e930b Igmoase @sanbos, Hmd 36365-
Hab N3 ymEHmo630 sm8mBgbomn bab g@gde
©33boydemn ngm dabab babasb.
3636auyMals N3 gmMmaban sm8mAgbognn bob
Bobamnb gmBLYMga(3ns mab g@adb Bmagyogms.

253

1. 206836m0: bob 3sbaems 6 agabs 396855,
3330 Byemab 9305563330 ngm Imasglyy.
dmemn, 63g6ab IGm(3gbo §m3InERngy
a9abaMy Gyemab J353 3nd@nboFigmd g,
(by. N0 11-14);

2. 3mBlmenn@a3nd 15 % LodoRmbob Byammb-
bBaGnon (b, Ne 15);

3. 2036mds (14 o)g);

4, Ag3mbbyAniagne.

6abs bygmbbgMasgnm gaemgas

LagmbBlgMgagnm  Ladmdamgdalb  JnMggem
0823y 3dgofygege, oy Malegbor mg-
@mEdogdmes  393mdMmdnb  3gmgase
3636ogMab N3 ym@Mmobdn smdmBgbarmn bal
8abogms gmBLgMgaganb asMgdy. yaenggnbon-
30b 308mgaygbgo N1 g@emnb bab mo 8(3n6g
Bmdnb @Moadghdn (L. Ne 2, 4). mFagy
bob 60830 2 basanb 306853emdade agM-
8mbBo@dn 50°C 303dmz08Fgm. mngg dom-
3960 303m3Gmdnb Bgdmgs LogAdbmdmmom
RIPHIGRs. Jofggme 60dnde gdngo-
3% @ 3mgmgdb dmFab 30R6@s> BadMamgdo
(L. N93), b oo ygobs Jodn dmagd-
3o ogormbonmag Igdafims e dnmasbom
©ndbaMs'  (by@.N95). 23 @sy3nfggdgdab
3abgegnm @ YYLE®ES, Gmd g@emab bab dobs-
mob bEAEYJE PGS @IDasbgdmn oym @
Lagofmgdrs JmbbyMgagasl. 8gmég g@o3-
By @oanbey ymAme6dn sMbgdama >G]g-
mmmgago bab Joboemol bHaegHb mo-
B006930b banbba. (36mdormns, Amd x2636-
ogee 8gbnb Bobacnab Jggdmas gongmobamb
Byemoo dbmmme 26%-28%-0or. Bygbl 8ngH
gLBagemaen ngbs mMngg g@emab Lbzomabbzo
2030 30@ob >mgdgmo bab 7 80330, Gm3-
mgdo bommabaMse 353a0dab 23sGo@dn
1—-_54-:33T Nl-ab  Bmdgda ogAdmbGegdn
200m3Amdsdey :L -50.7 mm, R- 25.2, T - 45.6; 6ad:9dnb
Bmdgdn ©gdgemdn 32dm3Gmdab 353maa L -50.4 mm, R-
242 mm , T - 39 mm L - bob 3mgymgdeb LaaMdy; R-

bab 3mgymgdab Gameserafn dadsforgmgds; T - bab
3enggmgdeb §a6agbghe 8ndsGorymgdo.



294

06060TGAL RORD IMAROBN Ne3

Bgmoo asagmebos (Lyy@.NE6). asgmabogeb
39893, Bobams 393mze3Ggm o@AmbBogan
50°C mén Losmab a06853emmdadn. 60dydgda
s0Bmbs goygmgbogodmy, asymgbonm dmam-
3oMgmdadn > 33397930 328m3Gm3nb Jga-
©03- 3330k 3gegagde dmagdyens (bén-
ol babno (b, (3bFnma 1).

60339330  >Fbgdymo Bymab  Ggzomm-
3ab IFm(3968aemn 8oRgg693emgdn boaMdbm-
dmo Igygmal (Bogbndgdn 53,8%, 806n3:3n
33,99%) o 2myde@gds xobIMogeme Fmbab
dLamnbogalb @dobobnoogdgen  Bysem@gge-
emdob, GmIgemny 26-28%-b ImEabos. symab
393m3eboMy, momanbmy, Gmd Rygbb bymo
3Rbgdame sfgdgmmmango bob 3mgimgdals
Joeengdn 860336gmmmabore geobymgdgern agm
@ bagnfimgdme asronmydge gmbbyMgsgaab.

JmBLgdgagns

36sBoyFnlb ymEH@sbdn smBmBgbarmn bab
Bsbaemalb boymBbgFgsgom Bgmmmab Iy@Rg-
3ob 8n%60o, Immogmnmgbamogmmon ®a-
353935390 marbn Loreyee 60843n. mabagg
Bn8gd8s g3gMa azgeems, o839, JmbBbgMgan-
ab ozombodFobom JoMan Jgmgan Bmazys
(Ly.N97). dmemnganengbaeogmenn 1960 Ben-
036 638589300 358mnygbgds Byemna go-
Pr2gboromo s6iggmmmaagGo bab by gmBbgHgo-
@rmee (Hocker 2012; Kaye 1995). smbobnd6agno,
6md  Immagmoemgbamogmmb @b sbmogh
adgmaorndb 353mygbgdobmsb ©ogogdntig-
dgmn 3Gmdmgdgde. @dsmn dmegynermn
Bmboly dmenogmamgbamamengdo dommast 3n-
aGmbymdgmo bsgmbbyMgsgom Bobamss o

oo 356g3mdb G9bnobmdalb FAgodbm@da(yn-
ab 3oMan bsMo gosRbndm, Madag Bgbodmmma
30593xm3gLmb by3e oMRgBorme bymega@gd-
nbgob 3gognb Bodmgabol Jntimdgdn. gofms
33nbs, Immngoaengbammagmedo  Jgdagaemo
099Fmgabo xamggde, Ld3ndn IGmEYJEgdalb
Bo/M8mgabob 0B3g3L. LBmGgm 58 gad@mgdal
asongamobobobgdom gabgabnmgo badoGmbom
JmBLgFMzganab Bgbadmgdmmds, Gmamei(y 3g-
©IMJdnm o, PbogFmbm @ gg8d&atn
2m@aPbo@ngs. Azgbb 3ngH FgbBagmaen agbs
©)3Mo@nMgdamn bab 3mBLgHgaianb gagd-
&6EmBs bodoGmbab Ladmarmgdnor. BggabBag-
g bogofmbab ¢bafin asgmbbghgmb mg-
afonfgdnma bab 268 ggx0]@gd0. joRdmm,
Lbgoabbgs gmb3gb@Magnab 8gmbyg bagdem-
Babs bLBsEIn Bmgacmagbge bbgamabbgs babgnb
3@nfig dmanb Babame @ aagdmdge 33ddgs-
emdob babnbasmdgam goygd@uPmads. o8 y3-
mganb Igmoagdds a3oR396s, Hmd 15% bags-
Hmbo Jgademgds gygd@aEe bogmbbgHgaznm
Ladmamgds agmb 5656aHob NI3 ymGmabdn
s@3mBgbammn sBJgmmmaonn babogab (bue.
N98,9). B3gbmgnb 860836gmmmgabo agm sbggg
533303060, o1y FAadgbn 3Gm(396&n bayag-
3n 3mbbg®30680 ngbgdmmo bogaBm Igbademm
3nmobadbgdol cmozemb sbsgymemgdmom.
JmBLyH3368 3@ 3gzomBage Bogmnmdnb d76-
Bma@n (E211). bo@Mogdnb 356Bmo@n (E211)
BamBo@gdna  3odmnggbgds Lo mbmn@Gim
B23mndadn, AmamEi(y s6@ndad@gogmo
bergmb  boBaboomdmgam bsdgomgds (http//
www.foodchem.com/Preservatives/Sodium
Benzoate), (3@ N210). bnb 536538768930 dm-

3bGnemo 1.
603:930b 6mdgn w1 w2 (N3 [nea [wes s 7
608:3nb Bmba (36.) asymgborzodmg 196 [102 (139 |29 752 |56 54
Bmbo (36.) aogmpbongab 353mam3 26,5 (18,0 |157 |[336 [959 |61 57,3
Bmbo (3/.) 323Gmdnb 353ama 145 (83 8,7 22,2 (50,2 |40,2 (37,
Byoem@agomedab 3oR396559emn (%) 45,2 |538 |445 (339 |47 34 35,2




ANANAURI BIG KURGAN Ne3

295

goomogbgo bad bbgomabbzs Bmdnb 356byMade
bagomBab 15%-056 1 mo@ & bagmbbgHgagnem
bbboMdn. JaMggm IgbbyMadn magndadgo 1
af, gmg 896YgMadn 1,5 g, bmeem 35b0dy
856bgHsdn 2 36 bogMnmdab 3g6bmoGab gb-
360cmn. BoBFomdolb 396Bmae@nb 3mgdgmgdnl
obaggbom, badogg 856%gMab mognda@ge
begmon  gogg@gdyme Byosmo (mommgym
896BoDn 5 3rm). bab Bngagde bbBoMdn goge-
Rgfigor 89608, L26ad cnomgmen domasbo
dmmmBpy oF gongmnbos bagmbbgMgs@nm
bLEsGno. 3gmgzob Igenasw @eeanbes, Fm3d
3Rababufggmo dnmmmaopFo IGm(3gbgdel
®3nsb sLo(gnemgdmo bogoHms 9o maGH
15%-006 Lagombab bLBsEDy 306ndgd 2 3@
bagggda gmbln@gobgn.

Gg3mbLeFAadans

Jmbbafgomgdamn  sGEGIgEsdHIdnb Ag-
JMbb@Fngdaenbogelb  snocgdgee  oym
2Abgdnmo  @g@omgdab  9Rcdsbymnmab
moqodLogds. 3656o7Fb N3 ymBmabam
La3aMbIn >@8mPgbamma B Jgmmmananfn bob
Lamgb@ogagnm  3GBmgbgddn  mamdgdab,
3boMgdnbs @ @ogoMagme §Mhoadgb®gdnb
23mbogbgdae Jggembngor (3gmammbab gb-
360mby ©23Bomgd e gombo.

69JmbLEHmJool  @BYgdab 6Bab  @o-
30anbrgem  3g3sgbgdgern  JmBImEgBE58ab
IGodorman 3Gm3b@me Igpafmgds @
gaobol bdmBo3n Fgdgntigdob gmagnaegbeo.
BababBa go8bamgden 1038 Lobgab bab go-
36Dy 30303007900 maba gmaglob gm@dab
FFomn. oommgnmo ©ogbm3Ggor @ s3mgeg-
by Lbgomabbgs 3GmEabenme 3guefmgd-
ob 8gmby Bgogbgdgmoe gaobno. 8obsmog
399mygbgdam ngbs bl gJLambs@gdabiomgab
3563mm36amo Gm3mgdng
23Gm3otgdmens  badndggdm  sGJgmmmao-
OG0 bab oG gRsdBId0b Hgb@ogHagas-gmb-
bgga(zasde: oggbal Bgdm “KREMER PIGMENTE

Bogangfigdgdn,

FISHLEIM", 336menab 803fmdnd @i gdn “KREM-
ER PIGMENTE PHENOLHARZ-HOHLKUGELCHEN"
(http://www.produkte24.com/cy/kremer-pig-
mente-4011/kremer-pigmente-2009-2010-24257,
html) s (39erpemBab gbgbaeme (gm@m N216).
LaRgbGogFagam IGag@ngedn oggbnb Bgdm
38mbogbgdgm @nobdn S6@ndniGmdam ®o
98330gm grmbgoolb sbAamgdlb. ggbmeal
8ngGmdnddagodo  a°8maygbgds  a>dGmdob
878mamd goobab bmdsdn gd(3nHigdab aog-
nob sbagnmgdemae, gofies 38abd @gbmmonb
3n3AmdndB ode goobb mebsg gmobge-
wfAmdab 960ggdl. grobde (3gmgmmbab gb-
gbommalb  398mygbgds yo, 336InMmdgdmns
ongor bab LoMgb@ogFogom 3GGInsdégdnb
8oboemaon.

Bsbogmob jm8dmbybBgdnb 3Fm(3968 Iera Jg-
Gorimgds

N1 gfngma gagbm 25%-0560 mggbeb Bg-
dmon  @s3bamgdgmo  Job@on  (ggbmenab
30 3BmdmdG73990L 306737)-

N2 gngmn 3gogbm 30%-0560 aygbeb Bg-
3mon 8bs@gdmme JsbGnm, HmIgmbag
©o3>@gdmmo 3Jmbrs 15% ggbmepab 8nyfHm-
333894020

N3 dfaemn 3gngbm 35%-ns6n orggbnl Bg-
3mon adboggdyemo IsbGom, Gmdgmbog
©o3a@)93nemn 3gmbes 45% ggbmmab 8o Gm-
39383900

N24 denemo Jgogbm 40%-0560 oggbels Bg-
3man 3bamgduenn Job@om, GmIgmbsg
s3> 9dmmmn 3Jmbro 30% ggbmenb doyBm-
333833930

9gb39%n396@nb Igegaom @o@aebrs, Hm3
N93 608w3nb 3g803bgdgmds @ggmGdsgns
of asbn@oms o 96 Bgnyndds. N3 6ndnd-
3n 26bgdmenn Bgdmbs @ ggbmenal 3o jHm-
dm3Gmigdal  IGmEgbGmemn  Bggofmgds
m3IGodorrnnd s Jgmemmannin bab 3G @9-
30J83d3%g Ladgymbb@Emzam Lodydomgdab



296

O6060VANL RORN YMATOIE0 No3

Raobo@stgdmaom.

3656ag@nbs N83 ymEmob3n o8mBgBomn bab
3698995JB9d0b  bagymbbgFnjome a53-
m30y96gm 35%-0360 oggbab Exdmon a3bo-

rodgme b, GmIgmbsg @eBadgdamo
3Jmbres 45% ggbmemnb dogHmdmdGmagdn.

363639Mab ymEAEms63o >mdmRgbacmn

JLmgarmabs s Gyogob Sabaemnb
JmBLaRgagns
ymemobdn  om8mBgbamos AmgmB

3(39626gmen obygg, bmagmyo BaGdm-
3mdnb  Jbmgnemab  demggmgdn. 8(3965Mgq-
o B563mdmdab 603qdgdn @IAborgdymns
byemabasb, bmem (3bmggera@n Bogymoba b
(ob. 58539 398m(393530 Kvavadze 2016 ; Kaland-
adze, Saxvadze 2016).

s@dgmmmaano Jbmgomma Bgbadmms mo-
Bnabgdnen agmb JodnmMom, 89dsbogamom
> domermgnnfom. MBMegegb 3g8mbggge-
o @obosbgds ndmgbem  gmBIemggLgns,
Gmd Aommegds Jumgamab gbsmBuBads.
ogd3s, domdy @aBes6gdmmn Jumgaemagy
Jo dgadengds aymb 0bgmmBGagomma wdzg-
Lo Jumgemol s8Bomgdnb G34bngob mo
Laggngfm bagdob asbgocmatigdalb dgbobyd
(Anawalt 1988 ; Good 1995 ; Good 2001 ; Kuttruff
1988 ; Rodman 1992).

3656296nb ymB@sbymn bodambob me-
3°6gmo 3sbaems smBmBgbaemn aym bLagm
3mamdsfgmdadn. 233mbojmmnbb o6 BoM-
3momagbes 96y Jumzaengdalb gMogdg6e-
9%0 (gm@m N17). RzgqemgdFog, asmbg-
30bob 3m3mggdagmn 6530bAngHo mMa6-
oo oboeo Igaogh Bysemb. 6930bAngMa
m@306gma dabomobamgob Bymnb gg@stn
®33oM33> Y3amody eMdrdgme 3GmEg-
Loo, 360336gmmds o6 ag3L oy Aa8rgbsr
33ny GomEybmdnm 3go(393b 6adyda By-
o>mb (Creangd 2009, p.60). 58 8abgbydal
a%dm, Rggbogal dmogoMn a03mBzggs oym

abgoo dgnmeeb IgMHRggs, EmBgemay 8god-
30693@> JLmgnmgdobs s> Gyogob 8obo-
mob y3neAogogonb bBHILL o NDHYE-
gamgmges  Lonagbmb@ogm Imbozgdab
3965mRBmBgdsb.

LaMgb@ogMagnm 3Mogdngada Jbmgoemnb
LGodamadagns Momm 3IGmdmgdsb Bof-
dmo3gbb. (ybmgzgmnGa s 3(3g6oMgnemn
6oA3m3mdalb  Jbmgamn 206G 73m3nmdgdnl
b99mJdgmadeb greoaer Gogm (3wem)-
893b a3bozmab o Bnobrgds. sMjgmeman-
60 Jomgomeb 3dmggm smgormor boobmg-
3> @ 0Fmgad. sbgon Jumgamnb Babonb
bEHYIGDGab, ggmab, gemobGnnGmdab ©o
3770603960 8EaMormanb (33> nbrongamy-
SOM0d maimgamn 3G Ggged@nbogab (In-
anishvili 2009, p.15).

8330060 gdnmGodognnbs > dnmes-
Bna6gdab mognmab o(3nemgdalb 8nbbem, Jbm-
gomgdo dmgamogbgo 1%-056n 393 Jmbrofab
ByomblLbs®dn, GmIgenngy
57693fng 968080 3Gmdam Lodmomgdob. o3
bL63ATn, Bnbob GoFggn@gdty Bmaagbgdmen
Jumgomgdb Mdaemn qmbxrgdoc gRobamom
308985390 moo.  BL6SML gEamomom ©oBo-
mggo 3sbarenb bEgm godFHmdadmy. Jumgn-
mab 3sbameb 30689mbnb 3gdmga, Fobomab
Lad@gnzabo @d gmob@onGmdab 8nbaggdols
3abbno a08mgnygbgo amagfnbob bLBsEN:
30% ama(396nbo, 10% gonmoab LG @
60% a08mbomo Bysma. 3baagbn dgmmmno

BoG3momagbb

JmbbgMgozns asmygome 26s6gMeb yme-
03630 0m8mBgbom Gyogob sGGgmad@gdba(s.
&yo300b 6083933 Rzgbadmy dmamBno mogn-
bo 3afggmoe mgabgdgdal @sgdzgnmydyme
8obobnomgdmgdom. 8ob magsamemn 3jmb-
@3 gemab@nnGmds, badggng, agco. Gyogeb
oLome @03939393900 sm3reagbgrmn, gemab-
&opGmdobo @ bndGgngab 3nBabaggdgmo
bbBoMao: 40% amo(39Mnbn, 10% gonenab
L3nAGn ©d 50% go8mbrnma Bysmn. 56565%-



ANANAURI BIG KURGAN N3 297

ol ymGsbdn sm8mRgbama Jimgomnbs @s  @s @ysgeb sbaenl JmBlgMgaes (gm@m Ne
&yoanb  sAGIGod@adel  ymBbgFgognabor-  18-24). abndbigemo dgmmegdeg 3gbaGRabos
a0l RggBl 8ngf a53mygbadyerds 8gmmuegdds  Bson Bx8mamdn Jaerggoborgnb semgdgma
QbAMbggmym sMdgmmmaon®n Jbemgaeanbs  3mBagygdgda.

byRamgdob smbyRnmmds

L. 1. 3nAdengdab damBargmds in situ.

L. 2. Ba8m3n N1 0rgR3mbGo@dn 303mdGmdsdmg.

L. 3. 6adydn No1 gMImbBoGdn 358mBFHmdnb I33mga.

L. 4. 608930 N2 gF3mbGagdn 33m3Mmdadmg.

L. 5. 6a8wdo N92 gFHImb@oddn 328mammdnk Igdmgy.

L. 6. 36a6>gMnb N? 3 ymEmoborsb smgdgen bob 7 Bedydab Bymom aogmgborgs 3o 3amdnbs
332608 dn.

L. 7. Imemogonengbamngmmna a8dsggdmemn bab 6a3mdgda.

L. 8. 36565Fab N? 3 ym@mabnmab smgdyme bob ba8a Bodgde Logoimbob 15%-ns6
Byaemblbba@adn 3mbbyMga3nsdmy.

by, 9. 26s6omFMab NO 3 ymMAmobomob ompdpme bob bo8n Bodgde LogoFmbob 15%-006
ByombbBomadn ymbbgMgaznab 3gdmama.

L. 10. bagggde 3mbbyMgab@nb 3Gm3g6memmdab @ow@a)6s 30mmobasbgdnb magamsb sba(y-
ormgdenorm.

Ly, 11,12,13,14. 568,985]8gd0b 356876s.

L. 15. 3mBLYM3a(3n0b 3Gmgbe bagoFmBob 15%-006 EyornblLbsmao.

L. 16. (3peraembol gbabnmbdg 8By gocbal bmBsdn 3g8(3nFigdnbs
IM99036Geb @smaghab Gobdo.

by, 17. Jbmgacna insitu,

L. 18-28 . Jbmgoemob @ Gyognb >GEEIAJGId0 FabGoaMainsdng s 98mama.

L. 29-30. &30 gmbLgMgagnab Bgmama.



298

069600A0L RNRO YMAERQO60 N3

CONSERVATION OF THE ORGANIC MATERIAL
FOUND IN THE ANANAURI N23 KURGAN

Vakhtang Khoshtaria', Irakli Bokeria’, Tea Tordia’, Nino Kalandadze', Tea Kintsurashvili’,
Levan Mindorashvili'

! Georgian National Museum. Thilisi,Georgia

Introduction

Restoration-conservation of the organic
and inorganic items found in the burial cham-
ber of the Ananauri kurgan Ne3 was taking
place during 2012-2016 in the Restoration lab-
oratory of the Ot. Lordkipanidze Archeological
Center of the Georgian National Museum. Res-
toration of inorganic items included ceramic
vessels. We will not discuss this process in the
present article because the study of Ananauri
ceramics is described in another article and is
included in the same volume.

Major attention is paid to the conservation
of the artifacts of the organic origin. Ananau-
ri Kurgan turned out to be rather rich with
quantity and diversity of organic artifacts and
includes items made of wood, leather, and tex-
tile. They represent the main research objects
of archaeological studies. Thus, major principle
which was applied in choosing the conserva-
tion methods was to choose such approach
that restoration-conservation process which
would not alter their natural appearance and
characteristics. Our major aim was to process
artifacts by means of methods that would pre-
serve maximum possible diagnostic characters
and in the same time the chosen conservation
method should have ensured their stability.
Reversibility of the treatment methods was an
important criterion for us while choosing the
method to be applied.

Two four wheel chariots were found in the
Ananauri kurgan burial: chariot N¢1 - in the
south-west part and chariot Ne2 - in the north-
west part. The burial was robbed twice. It was

found that burial was entered after collapse of
the roof. Collapse of the walls and roof caused
deformation of chariots. Wheels were fallen on
the chariot body and chariots were flattened on
the floor of the chamber (fig. 1) (Makharadze,
Murvanidze 2014, p.51).

In general it is known that archeological
wooden objects’ conservation processes
depend on the wood structure and type.
Wood is divided into two distinct categories:
hard and soft. The group of hard wood is
made of Angiosperms or deciduous trees,
e.g.. oak and birch. Hard wood trees have
foramens and vessel elements between
fibers and parenchyma (ground tissue of non-
wood structures that make up soft parts of
plants). In hard wood trees cellulose content
varies between 40-50%, of lignin 15-20%,
and of hemicelluloses 15-25% (Blanchette
2000,p.189). Gymnosperms, e.g.: conifers are
soft wood trees.

Before launching wood conservation it is
important to know the tree types from which
wooden objects ware made. While choosing
the treatment methods the wood should be
identified to the level of tree species in order
to ensure successful conservation of wooden
objects. Any wooden archeological item starts
to degrade and gets damaged after certain
period of time. As a result of hydrolysis cellulose
gets degraded and only lignin remains. Lignin
decomposition requires relatively more time
but eventually it also disintegrates after
considerable amount of time. As a result of
decomposition of the cellulose and lignin
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the empty space in the wood tissue increases

and wood becomes porous, which in its turn

increases a possibility of water penetration.

Wooden objects soaked in water maintain

their shape until they are wet. On the air

evaporation starts which is causing wood

contraction (Hamilton 1999, p. 22).

It is known that archeological wooden
items undergo rapid loss of water content
in the moment of their discovery; this is the
most dangerous process for the archeological
wood. Ananauri kurgan organic matter was
precipitated by water and all conservation
methods chosen by us were aiming to reduce
abrupt dehydration to minimum.

As a first step, before starting restoration
process the tree species from which the
wooden items discovered in the Ananauri
kurgan were made were identified. It was
revealed that chariots were made of oak.

The restoration process encompassed four
stages.

1. Cleaning: wooden items were placed in the
water tanks, the cleaning process was taking
place every day under the water current (fig.
11-14);

2. Consolidation with 15% sucrose water
solution (fig. 15);

3. Drying (14 months);

4, Reconstruction.

Preliminary conservation research

At the first stage of the conservation we
determined what would be a deformation
degree of the Ananauri wooden material due
to drying. For this research we used two small
fragments of the 1* chariot (fig. 2, 4). Both
wood samples were dried in the thermostat
at 50 degrees during 2 hours. Both samples
were deformed significantly. First sample
was arched and clefts appeared between
the wooden fibers (fig. 3), while the second
cube visibly shrank and split (fig.5). These
observations attested that structure of the
chariot wooden material was damaged and
needed conservation. At the second stage the
degree of the wood structure damage was
estimated. Itis known that healthy undamaged
oak wood can absorb only 26-28% of water. We
studied 7 samples collected at different places
of the both chariots; they were precipitated
by water artificially in the vacuum equipment
(fig.6). After this samples were dried in the
thermostat on at degrees during 2 hours. The
samples were weighted before precipitation,
after water absorption and after drying.
Observations are indicated in the table below
(tab. 1).

Percentage of the absorbed water level
are fluctuating importantly (max. 53.8%,
min. 33.99%) and exceeds the water content
characteristic for healthy oak wood which
varies between 26-28%. This suggests that
walls of the fibers of the archeological wood
from Ananauri kurgan were thinned and
needed urgent conservation.

Table 1.
Sample number Nt Ne2  |Ne3 N4  |Ne°5 N26 Ne7
Sample weight (g.) before water absorption 196 (102 (139 |29 752 |56 54
weight (g.) after water absorption 265 |180 (157 |[336 |959 |61 57.3
weight (g.) after drying 145 |83 8,7 22,2 (50,2 (402 [371
absorbed water level (%) 452 |538 |445 |339 |47 34 35,2
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Conservation

In order to choose the conservation
method for the Ananauri wooden items we
treated 4 trial samples with polyethilglycole.
All four samples changed color, however from
the point of view of conservation, results were
good. (fig. 7). polyethylene glycol is successfully
used for preservation of archeological wood
precipitated with water (Hocker 2012; Kaye,
1995) since 1960. It should be remarked that
there are problems linked to long term usage of
polyethilenglycole. Those polyethilonglycoles
with low molecular weights are very
hygroscopic conservation materials and they
have a good ability to absorb water from the
environment. This may improve conditions for
acid synthesis from the remaining sulphates
in the wood. Besides, ether groups present
in the polyethilonglycole cause synthesis of
dangerous byproducts. We considered the
mentioned factors and decided to discuss
other possibilities of conservation such as:
conservation by sucrose, which is relatively
cheap, harmless and an efficient alternative to
polyglicol. We studied conservation efficiency
of degraded wooden items in sucrose.
Namely, we submerged small size wooden
artifacts that had different thickness into
sucrose solutions of different concentrations
and measured counter-contraction efficiency.
The study results indicated that 15% sucrose
can be an efficient conservation medium for
the Ananauri wooden items (fig 8, 9). It was
important for us to estimate the percentage
of edible preservative agent that would be
needed to prevent bio-damage. Potassium
benzoate (E211) was chosen as a preservative
agent. Potassium benzoate (E211) is
successfully applied in baking industry as
an antibacterial and antifungal substance
(http://www.foodchem.com/Preservatives/
Sodium Benzoate) (fig. 10). Wood fragments
were placed into three different size graduate
glasses with 1 liter preservative solution
with 15% sucrose concentration. In the first
graduate we added 1g. in the second 1.5g.
and in the third 2g. of potassium benzoate
powder. In order to find out the action of

the potassium benzoate we added water
saturated with fungi (5ml in each graduate
glass). Wooden items were left in the solution
until they get saturated by the preservative
solution. It was found that in order to avoid
undesirable biological processes minimum
2g. of edible conserving medium Potassium
Benzoate (E211) was necessary for 1 liter of 15
% sucrose solution.

Reconstruction

In order to reconstruct already conserved
artifacts it was necessary to fix details together.
We have chosen filler made on the base of
cellulose powder in order to fill in the gaps,
cracks and lost fragments.

First, before starting reconstruction, we
determined optimum composition of the filler
and its shrinking coefficient. For this purposes
we made four ellipse shape grooves on the 10
mm wooden piece, we numbered them and
filledthemwithfillerswith different proportions
of the components. As a material for the filler
we used materials which are approved for
restoration-conservation of archeological
wooditemsinthemuseum,specifically:fishglue
“KREMER PIGMENTE FISHLEIM", phenol micro-
bubbles “KREMER PIGMENTE PHENOLHARZ-

HOHLKUGELCHEN"  (http://www.produkte24.
com/cy/ kremer-pigmente-4011/kremer-

pigmente-2009-2010-24257.html) and

cellulose powder. Fish glue in the restoration
practice has antimicrobial and astringent
functions. Phenol micro-bubbles are used
to avoid shrinking of the filler after drying,
besides phenol micro-bubbles gives filler
some elasticity. Usage of cellulose powder in
the filler is due to wood artifact itself.

Percentage of components of the filler

Ne7 groove was filled in by the filler made
from the 25% fish glue without phenol micro-
bubbles.

Ne2 groove was filled in by 30% fish glue filler
with addition of 15% of phenol micro-bubbles

Ne3 groove was filled in by 35% fish glue with
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45% phenol micro-bubbles,
Ne4 groove was filled in by 40% fish glue with
30% phenol micro-bubbles (fig. 9)

As a result of the experiment we found out
that Ne3 sample filler did not deformed and

did not shrink. And thus, Ne3 sample filler was
recognized as an optimal filler to carry out
restoration of the wood artifacts.

We used filler made from 35% fish glue with
45% phenol micro-bubbles for the Ananauri

kurgan Ne3 wood artifacts.

Conservation of the textile and leather
material found in the Ananauri Kurgan

Textile fibers both of plant as well as animal
origin were found in the Kurgan. Plant artifacts
are made from flax, while animal from the wool
(see Kvavadze 2016, Kalandadze, Sakhvadze
2016 in this volume).

Archeological textile might be damaged
chemically, mechanically or biologically. In
majority of cases damage is so complex that
preservation of textile becomes very difficult.
However, much damaged textile might still
be informative about the textile making
technique and understanding of the textile
industry development level (Anawalt 1988;
Cassman 2000; Good 1995; Good 2001, Kuttruff
1988; Rodman 1992).

Organic material of the Ananauri Kurgan
burial was found in wet condition. Textile
fragments were not an exception (fig. 17).
Usually any organic matter discovered
during excavations contain water, and abrupt
dehydration is the most dramatic process,
no matter how small was the water content
in the specimen (Creangid 2009, p.60). The
major challenge for us was to choose such
a methodology, which would decrease
dehydration stress of textile and leather
material and would ensure preservation of
diagnostic information.

In restoration practice textile stabilization
is a difficult problem. Animal and plant textile
undergoes complex changes as a result of
environmental conditions and becomes

damaged. Archeological textile fibers get
damaged easily and become fragmented.
Preservation of structure, color, elasticity and
mechanical stability of such material is an
individual task for each item. (Inanishvili 2009,
p.15).

Textiles were placed in 1% thyme solution
in order to avoid abrupt dehydration and bio-
damage. This solution is a natural antimicrobial
liquid. Textiles were gently processed in the
solution on the obliquely placed glass surface
with soft brushes. The solution was replaced
until the final disappearance of sediment. After
cleaning the textile glycerin solution (30%
glycerin, 10% ethyl alcohol and 60% distilled
water) was used to give firmness and elasticity
to the textile. Similar method was applied
to the leather artifacts. Leather material was
processed by reductant (recovering) solution
which gives elasticity and firmness to items:
40% glycerin, 10% ethyl alcohol and 50%
distilled water. Conservation methods applied
by us to Ananauri kurgan textile and leather
material ensured conservation of archeological
textile and leather material (fig. 18-24). As a
result of all these efforts information necessary
for further investigation of these artifacts was
preserved.
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DESCRIPTIONS OF FIGURES

Fig. 1. Chariot wheels condition in situ.

Fig. 2. Sample 1 before drying in thermostat.

Fig. 3. Sample 1 after drying in thermostat.

Fig. 4. Sample 2 before drying in thermostat.

Fig. 5. Sample 2 after drying in thermostat.

Fig. 6. Saturation by water of seven wood artifacts from the Ananauri Kurgan N23 in the vacuum
equipment.

Fig. 7. Treated 4 wooden samples with polyethylene glycol.

Fig. 8. Three wooden items from the Ananauri kurgan before conserving them in the 15% sucrose
water solution.

Fig. 9. Three wooden items from the Ananauri kurgan after conserving them in the 15% sucrose
water solution.

Fig. 10. Food edible preservative percentage determination in order to avoid bio-damage.

Fig. 11, 12, 13,14. Cleaning the artifacts.

Fig. 15. Conservation process in the 15% sucrose water solution.

Fig. 16. Test to determine shrinking coefficient of the filler made on the basis of cellulose powder.
Fig. 17.Textle in situ.

Fig. 18-28. Textile and leather artifacts before and after conservation.
Fig. 29-30. Chariots after reconstruction.
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L3nFomafn mMba3gbdnm. smdmBbos
I g@mob BB, mobsjhdormagn jodg-
ab bodbAgoa jgeemab a3sbB3Mag, no-
&o3%3.
$0Gdmal  Bodgbgdn, mabs (NP10-
2016/58). og3b Jogom 633Mndmgdo
Bg@a3nin, Imyognbgy@m-8mbazmob-
@Em 3930 © yogabaygie amsdan,
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360 nbnbagsb. 3odm86zsM0s (ynmare.
Joernab babagdg — 0,7 LA. >m8mRGo |
admob Bnb, @obogFdoemagn Jodg@-
ob LXAbAgon Jgmemnb 3obB3Mag, no-
&o3%).

57. a8l J0M-a396mn, onbs (N910-
2016/47). 5d3b 8mBsgm-dmbaFnbey-
6 Bgmaednn, sbgmngy In@sdntoe @
3m3sgm ggFnb ggi30. @ITBRgd o>
B3MnmaAnboMgggdnsbo mnbabagsb. 3s-
3ma3635600 (3m@oE. J9(30L babgy - 0,7
L3. 53mRBES | 9Bl Bab, oL 3Hds-
mogo  3odgMeb  LadbMHgon  Jgmemob
3°bB36ng, nagogby.

58. «030b JnM-g39tin, onbs (N10-
2016/49). ogab 8mdogm-dmbaytnb-
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30 Byodnta, mEbsg Bo3Gnomgdn
dnmadnfn > ImbazMabyg®m 3930
@o8bomgdamas  Abbgamdnbomyag-
30060 onbabogob. 308m36zoGns (31-
. Jgemab babgg — 1 bLA. sdmRbrS
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BIfo, dmysgobgyme @ 8mbog-
MobyfmE. Jgoemob babdy — 1,4 bA.
28mRbrms @obogMdomaga  JodgFabs
LadbMAgon Jgemob a3LE36Mng.
Fofdeob  yom-330@meb  Badgbo,
oobos (Ne10-2016/65). og3b dmyagob-
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©o3bomgdymas 8LbgnmBobofgzgdn-
o6 mabobogab. 3gomob Lobgy — 1,4
La.

FGdmob  JoM-ggmn, oabs  (N210-
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abyBm 3930 @ dmysgabgHm dowms-
Jnfin. odbamgdames JoMasm 3obmg-
Jommo onbabagsb. 3gmmab babdy - 0,6
b3. 53mRBES @sbajAdommagn 3odgab
baBbMAgan Jgemab gobb3cng.

oabab gomdemalb aggeeb boggbgde
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©3323M80b  gmbmgda, FAmBgmdng
bob Bgingna Bs3mgdns Ig8m@Rg6amn.
Fofgemab dofa, 3ohg@s6, MmAB376-
&80 ofnb 338 nema. doMab (396-
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Fatggemo, by (N210-2016/89), o3 bs-
©gdmes bob obgeme BaBomabogsb.
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656030, badGog LEGJGnGada.
dafdemob 3336mn, by (N210-2016/107).
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afgdmmos. ghoe dmeam bbmGo og3b,
8gmeg RogMomos s LmmabgdnFom

119.

120.

121.

122,

123.

124.

125.

126.

127.

128.

3%3my3s6nmn, GmIgmbyy Jarenbs-
30 Bo8mbay8gmo Boafimgds E3Ma-
o 336ggamnl badmamadaa. smdmb-
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bab mgm (N210-2016/97), ©>843539-
3o, ghon deemm BaBobgamagdama
243b, 3gmég LEmFo@ dmgRama. bo-
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8mdogm-Imysgebayytem,  ©odqdaggdn-
0. 33dmn@fgge LBmGa396mesbe o
BabgMg@gdnoba Babargdo. >emdmRbro

Jodgommo gdeonb 8ymeg @ gmoby

dmAdormdy.
&yogob @336 930 (Ne10-
2016/115), obgmn, @sdnabgdmenn.

528mBBs Il g@emab doGabonsb.
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Bidzina Murvanidze

Georgian. National Museum, Ot. Lordkipanidze
Centre of Archaeology. Thilisi, Georgia

The collection presented in this catalogue consists of 156 artifacts, which are assigned a special
field and museumn numbers. Discovered in the Kurgan objects which are made of precious metals, in
2012 were transferred for permanent storage to the Precious Metals Fund of the Georgian National
Museum, Simon Janashia Museum of Georgia and were assigned special collection numbers: 20-
2012/1-20; Other items in the collection, were transferred to the Main Fund of the Museum in 2016
and were assigned numbers: 10-2016/1-127. Therefore, precious metal jewelry numbers from 1 to 20
match the numbers of other items in the collection and they can be differentiated by collection code
and the acceptance year, 20-2012 and 10-2016.

The collection includes: gold, bronze, ceramic, different varieties of stone, wood, leather and textile
artifacts, hazelnut, chestnut and berry fruits, beads made of organic materials etc. Artifacts discovered
in Kurgan were relatively well preserved. Only ceramic objects turned out to be poorly preserved. These
objects were completely broken and even crushed to fine pieces. This was caused by the collapse of
the heavy construction of the Kurgan. Low level of roasting contributed to crushing of ceramics as
well which on its part led to complication of their restoration. Nevertheless, with help of group of
restorers and artist-architect, it became possible to photo-fix certain forms and to accomplish graphic
reconstruction of these items.

Wood vessel details turned out damaged and with altered forms too. Here, too, we limited ourselves
to graphic reconstruction when restoring their forms. Legged trays, jar like dishes and vessels for
drinking were selected. They are decorated with relief, scratched and dotted ornaments. We assigned
separate numbers to both chariots discovered in the burial chamber of Kurgan, which combine some
details associated with them. Chariots are made of well treated, well shaped wooden parts, some of
which are decorated with stamped circles, coniferous impressions and concentric and spiral ornaments
made of small dots.

Special construction and roofing of the burial chamber, and airproof interior contributed to
relatively good protection of wood, leather and fabric artifacts, as well as of herbal fruit remains.

Special construction and roofing of the burial chamber, and airproof interior contributed to
relatively good protection of wood, leather and fabric artifacts, as well as of herbal fruit remains.

Artifacts included in the catalog are mostly sorted according to material. Items in the catalog can
be found by their numbers placed on the description page.
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Umbone, gold (20-2012/1), Dm -3. 1cm. Weight
- 1049g. Umbone was found in the south-
western comer of the burial chamber on the
depth of 3. 55 m from the robber’s hole.
Umbone, gold (20-2012/2), Dm -3. 1cm.
Weight - 10.24g. Umbone was found in
the south-western corner of the burial
chamber on the depth of 3. 55 m from the
robber’s hole.
Spacer. Bead, gold (20-201%/7),
2,8cmX2,8cm; Thickness - 0. 2cm. Weight -
4.79g. It was found between the western
wall of the Burial chamber and the body
of a chariot I, on the depth of 4. 55m from
point 0.
Pin head, gold (20-2012/4), Weight - 3.24q.
It was found near the western wall of the
burial chamber, at the end of the first
chariot, in the displaced structure, on the
depth of 4. 50m from the point 0.
Tubular Bead, gold (20-2012/14), length
1. 9cm; Dm- 0. 6¢cm. Weight - 2. 24q. It was
found in the north-eastern part of the
Burial chamber. On the depth of 4. 40m
from the point 0.
Pendant, go!d (20-2012/18), the cylinder
is 1. 4cm in length; Petiole length - 0. 3cm;
Diameter - 0. 2cm. Weight - 3. 08 g. It was
found on the back part of the chariot, on
the depth of 4. 55m from the point 0.
Pendant, gold (20-2012/20), Dm-1. Bcm;
Dm of holes 0. 4cm; Height - 1. 9cm.
Weight - 8. 92q. It was found between the
western wall of the burial chamber and the
first chariot, on the depth: 4. 50m from the
point 0.
Bead, gold (20-2012/3), Dm 1. 6cm.
Weight - 3. 47 g. It was found in the south-
western corner of the burial chamber in
robbers’ hole, on the depth of 3. 55m from
the point 0.

10.

11.

12,

14.

15.

16.

17.

Bead, gold (20-2012/15), Dm -1. 4cm.
Weight - 2. 70g. It was found in the north-
eastern part of the burial chamber, on the
depth of 4, 50m from the point 0.

Bead, gold (20-2012/8), Dm 1. 4cm.
Weight - 2. 87g. It was found between the
western wall of the Burial chamber and the
chariot N92, on the Depth of 4. 50m from
the point 0.

Bead, gold (20-2012/12), Dm - 1cm. Weight
- 0.90g. It was found near the fourth wheel
of the chariot N22, on the depth of 4. 50m
from the point 0.

Bead, gold (20-2012/10), Dm - 1. 4cm.
Weight - 2. 72q. It was found on the chariot
N92 near the thigh bones of the deceased,
on the depth of 4. 50m from the point 0.
Bead, gold (20-2012/11), Dm - 1cm. Weight
- 0. 87g. It was found near the thigh bones
of the deceased on the chariot N¢2 on the
depth of 4. 50m from the point 0.

Bead, gold (20-2012/9), Dm 1. 4cm.
Weight - 2. 70g. It was found between the
western wall of the burial chamber and the
chariot N92, on the depth of 4. 50m from
the point 0.

Bead, gold (20-2012/13), Dm - 1cm. Weight
- 0.79g. It was found under the chariot Ne2,
on the floor, on the depth of 4. 50m from
the point 0.

Bead, gold (20-2012/6), Dm - 0.8cm. Weight
- 0. 839. It was found near the western wall
of the burial chamber, under the 4™ wheel
of the chariot Ne1, on the depth of 4. 50m
from the point 0.

Bead, gold (20-2012/5), Dm 0. 8cm.
Weight - 0. 52g. It was found in the south-
western corner of the burial chamber, on
the 4' wheel of the chariot Ne1, near the
robbers’ hole. On the depth of 4. 35m from
the point 0.
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19,

20.

21.

22,

23.

24,

25.

26.

27.

Bead, gold (20-2012/17), Dm - 0. 8 -0. 9cm.
Weight - 3. 64g. It was found at the back
part of the chariot N°1, placed on the
leather, on the depth of 4. 55m from the
point 0.

Bead, gold (20-2012/19), Dm - 0. 7cm.
Weight - 1. 04g. It was found in the north-
eastern part of the burial chamber, on
the floor, on the depth of 4. 50m from the
point 0.

Bead, gold (20-2012/16), Dm - 0. 8cm.
Weight - 0. 46q. It was found in the north-
eastern part of the burial chamber on the
floor, on the depth of 4. 50m from the
point 0.

Ring, chalcedony stone (10-2016/9), it
was found in the central part of the burial
chamber, together with ceramic chips, on
the floor.

Bead, amber (10-2016/6), in various forms:
on one side processed as conoid - 17;
tubular - 5; flat-circular - 16; Total of 38
pieces, one broken. They were found near
the chariot Ne2 on the floor.

Bead, black onyx (10-2016/11), Dm. - 0. 7-0.
9cm. It was found near the chariot N°1 in
the displaced structure, on the floor.

Bead, black onyx (10-2016/2). Dm - 1. 9cm.
It was found In the south-eastern part of
the burial chamber near the chariot N1, in
the displaced structure.

Bead, black onyx (10-2016/7), Dm - 1cm. It
was found on the floor in the north-eastern
part of the burial chamber.

Bead, black onyx (10-2016/3), Dm - 1cm. It
was found in the south-eastern part of the
burial chamber, near the chariot N21, in the
displaced structure.

Bead, black onyx (10-2016/1), Dm - 0. 7cm.
It was found on the roof of the tomb, in its
south-western part.

28,

29.

30.

3.

32

3.

34,

35.

36.

Bead, black onyx (10-2016/4), Dm-0. 7cm.
It was found near the chariot N°2 in the
displaced structure, on the floor.

Bead, amber (10-2016/5),0m - 0. 7cm. It
was found near the chariot N®2, on the
floor, on the depth of 4. 4m from the point
0.

Bead, black onyx (10-2016/8), Dm - 1cm. It
was found in the north-eastern part of the
burial chamber, on the floor.

Bead, black onyx (10-2016/12), Dm - 0.
9cm. It was found near the chariot N2, in
the displaced structure near the floor.
Mountain glass (10-2016/10), 0. 6cm XO.
7¢m, It was found in the central part of the
burial chamber with ceramic pieces, on the
floor.

Arrowhead, obsidian (10-2016/13), with
rugged base, elegant shape, retouched
surface and banks, dark gray. Length -
5cm, length of the tip - 3. 2cm, thickness
- 0. 3mm. It was found in the north-eastern
part of the burial chamber, on the floor.
Arrowhead, obsidian (10-2016/14), with
rugged base, elegant shape, retouched
surface and banks, grayish. One wing
broken. Length - 4. 7cm, tip length - 2. 9cm,
thickness - 1. Smm. It was found in the
north-eastern part of the burial chamber,
on the floor.

Arrowhead, obsidian (10-2016/15), with
rugged base, elegant shape. Retouched
blade, dark-gray, damaged. Length - 5.
2cm, tip length - 3. 3cm, thickness - 1.
5mm. It was found in the north-eastern
part of the burial on the floor.

Arrowhead, obsidian (10-2016/16), rugged
base, elegant shape, retouched surface
and blades. Blackish-brown, with beige
parts. Incomplete. Length - 4. 4cm, tip's
length -2. 8cm, thickness - 1. 5mm. It was
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37.

38.

39.

40.

41.

42.

found in the north-eastern part of the
burial chamber on the floor.
Arrowhead, obsidian (10-2016/17), rugged
base, elegant shape, retouched surface
and blades. Incomplete. Brownish-gray. It
was found in the north-eastern part of the
burial chamber, on the floor.
Stoneitem (10-2016/18), flat, with two pairs
of holes at the ends. Possibly this is a wrist
protector for an archer. It was found in the
north-eastern part of the burial chamber,
on the floor together with arrowheads.
Sterm , copper alloy (10-2016/19), chariot
wheel lock to the axis. Damaged. Consists
of the axis with a round cross section and a
flat disc like head. Place of the conjunction
of disc and axis is thickened. Axis is bent,
most likely due to the strong pressure.
Covered with prints of wooden structure.
Length of the axis - 14cm; Dm of the axis -
2. 3cm; Dm of the disc - 9. 7cm; Thickness
of disc - 0. 5cm. It was found on the fourth
wheel of the chariot Ne1.
Stern, copperalloy (10-2016/20), the chariot
wheel lock to the axis. Broken. Consists of
the axis with round cross section and flat
disc like head. Prints of wooden structure
can be seen. Length of the axis - 12. 5cm;
Dm of axis - 2. 1cm; Dm of the disc 9,8cm;
Thickness of the disc - 0. 6cm. It was found
on the first wheel of the chariot Ne2.
Disc, copper alloy (10-2016/21), similar
to the N°39 and N40. Axis strongly
deteriorated. Prints of wooden structure
can be seen on the preserved part of the
disk. Conjunction of the axis and the disk
is thickened. Diameter of the disk - 9cm;
Thickness of the disc - 0. 4 cm. It was found
on the wheel of the chariot Ne2,
Pitcher, clay (10-2016/40. 22), incompiete.
1t has a flaking surface which was polished

43,

in black color. Flaked places show that the
thin layer of clay was placed on a rough
blackish-grayish body of the vessel and
then polished. It is made of large rock
clay. The vessel was decorated with relief,
large and small triangles, which have
rounded tips. Bases of the large triangles
are linked by means of 40 bosses sculpted
on it. In total 10 large and 10 enclosed
small triangles are there. The height of
outer triangles - 13cm; Base length - 10cm;
distance between the tips -16cm. height
of the small triangles - 10cm; base length
- 6. 5cm. height of the Pitcher- 50cm; Dm
of Pitcher’s opening - 18-20cm; diameter
of Pitcher’s belly - 94cm; Dm of the base -
20cm; Thickness of the wall - 1cm. It was
found in front of the chariot N21, along the
southern wall of the burial chamber, on
the floor.

Pitcher, clay (10-2016/41. 23), very
damaged. It has a well-polished surface
with blackish silver coloration, brownish
clay pan and inner lining. Clay contains
small impurities. Baked firmly. Decorated
with high relief well shaped ornament.
Height - 82cm; Dm-of the opening - 20cm;
Dm of the belly - 64cm; Thickness of the
wall - 1. 2cm. It was found in front of the
chariot, along the southern wall of the
burial chamber, on the floor.

Pitcher, clay (10-2016/44. 24), damaged.
It has a blackish-grayish surface, with
remained polished layer fragments.
Inner lining is brownish, clay pan is gray.
It is made of clay containing thin grain
admixture. Poorly baked. Height - 30cm ;
Dm of opening - 16cm; Dm of belly - 36¢cm;
Dm of base - 11cm; Thickness of the wall-
0,6-0,8¢cm. It was found in front of the
chariot N1, along the southern wall of the
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45.

47.

48.

burial chamber, on the floor.

Pottery, clay (10-2016/42), heavily
damaged. The surface has a light brown,
gray surface and similar inner lining and
clay pan. The vessel has a high neck, and
spherical body concaved heel footer. It is
made of well sedimented clay. It has thin
walls. It is thickened sharply in places of
shoulder and neck, as well as joining place
of the body and heel. On the wall from
both sides, trace of leveling appears. Neck
is surrounded with a double ornament.
Height of dish 32cm; Dm of the belly -
30cm; Height of the neck - 6cm; Dm of
opening - 5¢cm; height of the heel - 1. 3cm;
Thickness of a clay pan - 0.6-0.3¢cm.
Pitcher, clay (10-2016/43), badly damaged.
It has a well-polished surface of blackish-
silverish coloration, brownish clay pan and
inner lining. Polished thin layer is placed
on the rough surface of a vessel. Relatively
well burnt. Decorated with spiral pattern
performed with high relief technique. It
was found in front of the chariot N1, along
the southern wall of the burial chamber,
on the floor.

Pitcher’s fragments (10-2016/58). It has
black polished surface, brownish-gray clay
pan and brown inner lining. The polished
thin layer Is placed onto a rough surface.
Clay contains small impurities and is
baked poorly. Decorated with high relief
spiral ornaments. It was found along the
southern wall of the burial chamber, in
front of the chariot Ne1, on the floor.
Pitcher, clay (10-2016/59), badly damaged.
It has a polished black surface, blackish-
brown clay pan and inner lining. Thin,
polished layer is placed onto the pottery’s
rough surface. It is made of impure clay.
Baked poorly. Output is decorated with

49,

50.

51

52

spiral ornaments created by means of
relief technique. The Thickness of the wall-
1. 4cm. It was discovered in front of the
chariot N?1, along the southern wall of the
burial chamber, on the floor.

Pitcher, clay (10-2016/60), badly damaged.
It has a well polished black surface, brown
or blackish-brownish clay pan and inner
lining. It is made of impure clay, and is
baked poorly. Outer side Is decorated
with ornament created by means of relief
technique. The Thickness of the wall-
1. 1cm. It was discovered in front of the
chariot N?1, along the southern wall of the
burial chamber, on the floor.

Pitcher's base-side (10-2016/61). it has
a well polished black surface, grayish
clay pan and same color inner lining. It is
prepared from large grain clay. It and is
baked poorly. It is decorated with spiral
and boss-like ornaments created by means
of relief technique. It was found along the
southern wall of the burial chamber, in
front of the chariot N?1.

Pitcher, clay (0-2016/56), badly damaged.
It has a well polished black surface,
brown clay pan and brownish-gray inner
lining. The polished thin layer is placed
on the rough surface of the vessel. It has
thin walls, and is baked poorly. It was
found in front of the chariot N1, along
the southern wall of the burial chamber,
on the floor.

Bowl’s face - side (10-2016/57), It has a
slightly rough, blackish-gray surface, and
similar inner lining and brownish clay pan.
It is made of the fine grain clay. It is burnt
relatively strongly. Thickness of clay pan -
1. 1cm. It was found in front of the chariot
N21, along the southern wall of the burial
chamber, on the fioor.
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53.

54,

55.

56.

57.

58.

Bowl’s (net) face- side (10-2016/51). It has
a blackish-grayish rough surface, similar
inner lining and a gray burnt clay pan. It
is made of fine rock clay. It and is baked
poorly. The wall’s thickness - 0. 5-0.9 cm. It
was found in front of the chariot N¢1, along
the southern wall of the burial chamber,
on the floor.

Bowl's face - side (10-2016/48). It has a
blackish-grayish surface,
lining and blackish clay pan. It is made

similar inner
of fine grain clay. It and is baked poorly.
Thickness of the clay pan is - 0. 8cm. It was
found in front of the chariot N¢1, along the
southern wall of the burial chamber, on
the floor.
Bowl's face - side (10-2016/45), damaged.
It has a black polished surface, similar inner
lining, and brownish clay pan. It is made
of the fine grain clay and is baked poorly.
Thickness of the wall - 1cm. It was found in
front of the chariot N21, along the southern
wall of the burial chamber, on the floor.
Bowl's face - side (10-2016/46). It has the
polished and flaking surface, brownish inner
lining and grayish clay pan. It is made of
clay with large grains and is baked poorly.
Thickness of the wall - 0. 7cm. It was found in
front of the chariot N91, along the southern
wall of the burial chamber, on the floor.
Bowl’s face- side (10-2016/47). It has a
blackish-gray surface, similar inner lining
and blackish clay pan. It is made of fine
grain clay and is baked poorly. Thickness of
a clay pan - 0. 7cm. It was found in front of
the chariot N21, along the southern wall of
the burial chamber, on the floor.
Bowl's face - side (10-2016/49). It has a
blackish-grayish, rough surface, the similar
innerlining and a clay pan. Itis made of fine
grain clay and is baked poorly. Thickness of

59.

60.

61.

62.

63.

the wall - 0. 9cm. It was found in front of
the chariot N21, along the southern wall of
the burial chamber, on the floor.

Portion of the bowl’s face - side and the
handle (10-2016/50). 1t has a blackish-
grayish, slightly polished surface, similar
inner lining and the burnt to black clay
pan. it is made of the clay with relatively
large rock admixture and is baked poorly.
Thickness of the wall - 1. 1cm. It was found
near the second wheel of the chariot Ne1.
Bowl's face- side (10-2016/52). It has a
blackish rough surface, slightly polished
inner lining and grayish clay pan. It is
made of clay with large rock admixture
and is baked poorly. Thickness of the wall
- tcm. It was found in front of the chariot
Ne1, along the southern wall of the burial
chamber, on the floor.

Bowl's face-side (10-2016/53), It has a
polished to black rough surface, grayish
inner lining and brownish clay pan. It is
made of clay with large rock admixture
and is baked poorly. Thickness of the wall
0. 8cm. It was found in front of the chariot
N1, along the southern wall of the burial
chamber, on the floor.

Bowl’s face side (10-2016/54), has a
blackish-brown surface, and burnt to
brown clay pan. It is made of the fine grain
clay and is baked poorly. Thickness of the
wall - 1. 1cm. It was found in front of the
chariot N1, along the southern wall of the
burial chamber, on the floor.

Bowl’s face - side (10-2016/55), has black
polished surface, brown inner lining and
baked to black clay pan. It was made of
the fine grain clay. Thickness of the wall
1. 2cm. It was found in front of the chariot
Ne1, along the southern wall of the burial
chamber, on the floor.
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64. Dish's face - neck (10-2016/62). It has a

65.

67.

68.

69.

70.

blackish-brown, polished surface, grayish
inner lining and burnt brown clay pan. It
is made of clay with large rock admixture.
Thickness of the wall - 1. 5¢m. It was found
along the southern wall of the burial
chamber.

Dish’s face - neck (10-2016/63). It has a
rough, brownish-gray, slightly polished
surface. It is made of clay with large rock
admixture. It and is baked poorly. Thickness
of the wall - 1. 2cm. It was found along the
southern wall of the burial chamber.
Dish’s face - neck (10-2016/64). It has a
brownish-gray rough surface with a black
polished thin layer. It is made of clay with
large rock admixture. The clay pan is baked
in two colors, brown and grayish. Thickness
of the wall - 1. 4cm. It was found along the
southern wall of the burial chamber.
Fragment of dish’s neck - side (10-2016/65).
It has a brownish-grayish rough surface
on which a trace of a black polished layer
is remained. It is made of fine grain clay
and is baked poorly. Thickness of the wall -
1cm. It was found along the southern wall
of the burial chamber.

Vessel's face - neck (10-2016/66). It has a
polished brown surface that is placed on a
grayish, coarse clay layer. It is made of clay
with large rock admixture. Thickness of the
wall-1.4cm.

Dish’s face - neck (10-2016/69). It has a
gray, rough surface, on which a trace of a
black polished layer remains. It is made of
clay with large rock admixture and is baked
poorly. Thickness of the wall - 1. 2cm. It was
found along the southern wall of the burial
chamber.
Clay potterles handle (10-2016/76). It has a
grayish, rough surface, on which a trace of

7.
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74,

75.

76.

77.

a black polished layer remains. It is made
of the fine grain clay and is baked poorly.
Thickness of the wall - 0. 8cm. It was found
along the southern wall of the burial
chamber.

Pottery's side fragments (10-2016/77). It
has a rough gray surface, on which thin
polished layer is preserved. On the inner
lining concentric grooves indicating
leveling can be seen. It is made of fine
grain clay. Thickness of the wall - 1cm.
Pottery’s side fragments (10-2016/78).
Thin-walled. It has a black polished surface,
grayish clay pan and brownish inner lining.
It is made of well settled clay. Thickness of
the wall - 0. 6cm., It was found along the
southern wall of the burial chamber.
Pottery’s side fragments (10-2016/79),
thin-walled. It has a well polished black
surface, brown clay pan and inner lining.
It is made of well settled clay. Thickness of
the wall - 0. 6cm.

Vessel's face-neck (10-2016/67). It has
black polished surface and brownish clay
pan. It is made of rough, coarse clay and is
baked poorly. Thickness of the clay pan - 1.
3cm. It was found along the southern wall
of the burial chamber.

Vessel's face-neck (10-2016/68). It has
black polished surface and brown clay pan.
It is made of clay with large rock admixture
and is baked poorly. Thickness of the wall
- 1. 2cm. It was found along the southern
wall of the burial chamber.

Pottery base (10-2016/70), flat. It is made
of clay with large rock admixture and is
baked poorly. Dm 17. 5¢cmy; Thickness of
the wall - 1. 3cm. It was found along the
southern wall of the burial chamber.
Pottery base-side (10-2016/71). It has black
polished surface, gray clay pan and brown
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78.

79.

80.

81.

82.

83.

84,

inner lining. Place of conjunction of base-
side is thickened. It is made of the fine grain
clay and is baked poorly. The Thickness of
the wall - 1. 2cm. It was found along the
southern wall of the burial chamber.
Pottery base-side (10-2016/72). It has a
black, slightly polished surface. It is made
of clay with large rock admixture and is
baked poorly. Thickness of the wall - 1.
6cm. It was found along the southern wall
of the burial chamber.

Pottery base-side (10-2016/73), flat. It has
black polished surface, the brown clay pan
and similar inner lining. It is made of clay
with large rock admixture and is baked
poorly. Thickness of the wali - 1. 3cm. It was
found along the southern wall of the burial
chamber.

Pottery base-side (10-2016/74). It has a well
polished black surface, blackish-grayish
clay pan and brownish inner lining. At the
junction of base-side pottery is thickened.
Itis made of the fine grain clay and is baked
poorly. Thickness of the wall - 1. 3cm. It was
found along the southern wall of the burial
chamber.

Pottery base-side (10-2016/75). Traces of
black polished layer are preserved. It has
a brownish-grayish clay pan and is baked
poorly. Thickness of the wall - 2. 4cm. It was
found along the southern wall of the burial
chamber.

Lamb’s ankle (10-2016/80), four pieces, two
incomplete. They were found in the center
of the burial chamber.

Lamb’s ankle (10-2016/81), two pieces.
They were found in the center of the burial
chamber.

The first chariot (10-2016/122), cart. It is
made of thick wooden material. The main
parts of the chariot: Exterior frame and the

85.

86.

87.

88.

89.

90.

9.

floor boards are attached by wedges; four
wheels and axle; Exterior side; Chariot’s
yoke and connection railings. Most of
the details of the chariot are well treated,
shaped and decorated with ornaments.The
chariot N21 s fragmented and deformed.
Wheel of chariot N21 (10-2016/122-1), four
pieces. They are made of a massive wood
material.They arecomposed of three planks
(three pieces). On the thickest, middle
plank there is a log. Planks are connected
by means of four large wedges. Diameter
of wheels is 143-154cm. The thickness of
middle boards is 7-8cm; Width is 45-50cm;
Thickness of the wheel including edges is
3-5¢m. Measurements of the middle plank
are: dm 28-31cm; Height 14-16cm. All four
wheels are deformed and damaged.
Wooden part of the floor of the chariot N21
(10-2016/122-2). Processed. At the ends it
has holes, through which it was mounted
on the body of a chariot by means of
wedge.

Detail of the base of the chariot Ne1 (10-
2016/122-3). It is made of thick wooden
material. One end is cut out as a figure.
It has a hole for connection with other
details.

Detail of the base of the chariot N21 (10-
2016/122-4), a well-formed seat for boards
and a hole for fastening.

Parts of the base of the chariot N21 (10-
2016/122-5), cut out as a figure, deformed.
Two are decorated by ornament formed by
points placed in circular shape. On one of
them point ornament has a spiral pattern.
Details of the side of the chariot Ne1 (10-
2016/122-6). It is made of long, narrow
wood parts. It has pass-through holes, in
which thin sticks remain.

Parts of the side of the chariot Ne1
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93.

94.

95.

97.

98.

99.

100.

(10-2016/122-7), with holes in which
presumably wedges were inserted.

Wheel axle of the chariot N1 (10-2016/122-
8). It is made of massive wooden part. Part
of the log which is meant to be inserted in
the hole is cut in a shape of a cone. At the
end of this cone copper lock was fixed.
Yoke of the chariot N?1 (10-2016/123), It is
made of round processed wood material.
Parts which should be placed on a bull’s
neck are cut out in a shape of figure. The
decorations are systematically arranged
in a circular pattern, which is affixed by
stamping. Length - 2,15m; Dm - 0. 9cm.
Chariot Il (10-2016/124), cart. It is made of
well-processed wood material. Similar to
chariot |. In size is relatively small.

Wheel of the chariot N92 (10-2016/124-1),
four pieces. Manufacturing technique is
similar to the wheels of the chariot N91.
Here, too, the difference is between the
diameters of the wheel and log’s size. All
wheels are damaged and deformed.

Part of the base of the chariot N92 (10-
2016/124-2). It is made of massive material.
The end is cut out in a shape of figure. It has
holes for conjunction with other details, in
which wedges are preserved.

Details of the chariot Ne2 (10-2016/124-
3). It is made of massive wooden part. it
has cut out hole, in which a flat wedge is
inserted and is fixed by a wooden pin.
Detail of the chariot N92 (10-2016/124-4). It
is made of massive wooden part. It has cut-
out cavities for insertion of other detail.
Detail of the body of the chariot N2 (10-
2016/124-5), one end is cut out as a figure.
It has a hole for connection with other
detail.

Yoke of the chariot N°2 (10-2016/125). It is
made of round wooden material. Bull neck

101.

102.

103.

brace is cut in figure's shape. It is decorated
with arranged in rows coniferous and
oblique insected ornaments.

Wooden Chair (10-2016/88). It is made of
well-designed details. It is decorated with
relief ornament. The lower part of the
handle is embellished with twigs. Only one
side of the chair is present. It was found
near the chariot Ne1, on the floor.

Wood trough (10-2016/90), tripod. It has
indirectly notched, low square face which
from outside has three concentric lines and
holes. From the outside of the vessel there
are cavities in which thin wood fragments
are preserved.The trough is decorated with
ornaments at the base from outside. In the
center of the base there is relief circle which
is two- centimeters in diameter, from the
central part of which linear relief ornament
of 3 centimeter long spreads. The second
ornament is affixed on the side of the vessel
and represents relief rectangle with length
of 3. 5. cm and width of 0. 7cm. Against this
rectangle 8cm. long linear relief ornament
is placed. Approximate size; Dm - length
40cm; thickness of the side - 1. 5cm.
Wooden bowl, tripod (10-2016/86),
damaged, has trough like shape. On
the edge relief concentric line is affixed.
Stylized legs are attached in the place of
junction of the base and the side. Dish's
side is decorated with relief ornament. On
one side three concentric circles are affixed
and the center is pierced. Relief linear strip
is set against the outer circle’s middle
area. The second relief ornament which is
7cm in length and 1. 7cm in width has a
rectangle shape. Linear strip is set against
it in T-like manner. At the location of the
joining there are three holes. The artifact
was found between the chariot N*1 and
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the burial chamber's southern wall, on the
floor.
Wooden trough (10-2016/87). It is made
of thin material. It is deteriorated and
deformed. It was found in the south-
western part of the burial chamber, on the
floor.
Wooden cup’s side (10-2016/85), has a
cylindrical shape. The surface is decorated
with ornaments created by means of
scratch technique. On the inner face there
is a remainder of a fine grain mass. Height
10. 8cm height; width - 4. 9cm; Dm
opening - 7cm; Dm of the bottom - 7. 8cm;
The thickness of the wall - 0. 7cm.
Wooden cup’s side (10-2016/92). It is made
of thin material. It has condensed crown
of the opening under which concentric
groove is made. It was found in the western
part of the burial chamber in the displaced
structure.
Vessel (10-2016/89), It is made of thin
wooden part. Damaged and deformed.
On the vessel's wall the groove for fixing
the base is noticeable. On the details there
are the remains and prints of nuts. It was
found near the western wall of the burial
chamber, behind the chariot Ne1, on the
floor.
Base-side of a wooden vessel (10-2016/91),
incomplete or deformed. it is made of thick
wooden material. It has a groove for fixing
the base. It was found near the western
wall of the burial chamber, on the floor.
Parts of the base-side of the wooden vessel
(10-2016/94), deformed. It is disintegrated
into small parts. it was found in the western
part of the burial chamber, behind the
chariot Ne2.
Details of the wooden vessels (10-2016/93),
deformed or incomplete. It is made of

1.

12

13,

114,

115.

116.

wooden thin material. Rounded part of the
base-side is preserved. This part has holes.
It was found in the western part of the
burial chamber, in the displaced structure.
Wooden vessel's side (10-2016/107). It is
made of the narrow wooden part, which
has holes from under-side and thin sticks
left in them, which was likely, a building
material for the base. It was found near the
chariot Ne1.

Wooden plate (10-2016/101), round,
small size. It has a pierced edge, in which
wedge’s parts are preserved. Small traces
of remains can be seen on the surface. It
was found in the western part of the burial
chamber, in the displaced structure.
Wooden plates (10-2016/102), of a round
shape. On the edges they have holes and
thin wedges. Presumably these may have
been the bases of wooden vessels. Five
pieces. They were found in the central part
of the burial chamber, on the floor.
Wooden plates (10-2016/103), damaged
or deformed. On some of them remains
of leather and mat prints are found. It was
found near chariots, as well as along the
southern and northern walls of the burial
chamber, on the floor.

Figure details (10-2016/120), they are made
of round wood branch - 14 pieces. 12 have
curved shape and two are interconnected
and clenched. On the 11* sample we can
see symmetric reddish stripes which may
be traces of painting or painted in red rope
or red fabric. Diameter of the stem - 1.4-
1.8cm. It was found along the western wall
of the burial chamber, on the floor.
Wooden rings (10-2016/99),
interconnected and clenched. On the
surface red prints can be seen. It was found
in the western part of the burial chamber,
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17.

118.

119,

120.

121.

122,

123.

124.

125.

126.

on the floor.

Wooden rings (0-2016/100),
interconnected and clenched. It was found
in the western and central parts of the
burial chamber, on the floor.

Figure details (inv. 10-2016/108), they are
made of a thick wooden material; they are
deformed. They have sides cut out in wavy
form. One of their ends is straight and the
second is cut and is wedge-shaped, with a
thin hat-like cover fixed by means of pin.
It was found near the chariot N21, near the
wooden trough.

Wooden figure details (10-2016/95), It is
made of round material. It has holes. It was
found near the chariot Ne2's yoke together
with leather rings.

Wooden wedges (10-2016/109), they were
used to connect the individual details of
the chariot’s design.

The wooden details (10-2016/105),
processed, round cross-section. They were
found in the eastern part of the burial
chamber, in the displaced structure.
Wooden trunk (10-2016/96), processed. Its
one side is drilled, the second is cut evenly.
It was found along the northern wall of the
burial chamber, in the displaced structure.
Wooden trunk (10-2016/97), processed.
One of its ends is pointed, the second is cut
evenly. It was found in the eastern part of
the burial chamber, of the floor.

Wooden rods (10-2016/98), processed, of
different sizes

Wooden sticks (10-2016/104), processed,
different sizes. They were found near the
chariots | and Il

Tree branch fragments (10-2016/106).
They have evenly cut ends. They were
found along the northern wall of the burial
chamber, in the central part.

127.

128.

129.

130.

131.

132,

133.

134.

135.

136.

137.

Bark fragments (10-2016/116). Deformed.
Well preserved. It was found in the interior
part of the burial chamber, in the central
part, on the floor.

Leather fragments (10-2016/25),
processed, thick. Leather has holes and
straight edges. They were found, on the
floor of the chariot No1.

Leather fragments (10-2016/27), a dark-
brown.Well processed and cut decoratively.
They were found in the central part of the
chamber, under the railings of the chariot
Ne1, on the floor.

Leather and wooden fragments (10-
2016/23), processed. It was found on the
3" wheel of the chariot N¢2,

Leather fragments (10-2016/22), blackish-
brownish, processed. It has straight and
pierced parts. They were found on the
second and the fourth wheel of the chariot
Net.

Leather fragments (10-2016/115), thin,
damaged. It was found near the body of
the chariot Ne2.

Twisted leather parts (10-2016/114), were
used for connection of mats covering
wooden logs of roofing.

Leather rings (10-2016/110), of various
sizes (dm 2.4-3cm; 16 pieces). They were
made of thin leather fragments. They were
found in the eastern part of the burial
chamber, together with the item 86.

The textile fragment (10-2016/26), brown.
It is thin and tightly woven. It was found
between the chariot N1 and the burial
chamber’s western wall.

The textile fragments (10-2016/30),
brownish. Woven decoratively, with
different density. They were found in the
south-eastern part of the burial chamber.
The textile fragments (10-2016/24), tightly
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138.

139.

140.

141,

142.

143,

144,

145.

146.

147.

knitted, involving loosely knitted stripes.
Tissue’s even banks are preserved. They
were found near the carriage |, on the floor.
The textile fragments (10-2016/29),
brownish. Knitted tightly. It was found
between the fourth wheel of the chariot
Ne2 and western wall.

Twisted thread, can be plexus (10-2016/28),
black color. It was found near the wheel of
the chariot Ne2.

The textile fragments (10-2016/33), thick,
decorative knit-work. They were found
along the southern wall of the burial
chamber, together with ceramic chips.
The textile fragments (10-2016/32), black,
thick. Knitted tightly. They were found on
the floor, along the southern wall of the
burial chamber.

Thread and leather fragments (10-
2016/35), disintegrated. They were found
on the fourth wheel of the chariot N1,
Thread fragments (10-2016/34),
disintegrated, like the rope. They must
have been twisted. They were found in the
eastern part of the burial chamber, with
the deceased.

Thread fragments (10-2016/31), black
color. Partially twisted, partially has signs
of circular shapes of knitting. It was found
under the third wheel of the first chariot.
Remains of the thread (10-2016/111),
fragmented, wattled like a rope. It was
found between the body of the chariot Il
and western wall of the burial chamber, in
the displaced structure.
Remains of textile (10-2016/112),
preserved on a wooden detail. The sample
is thin and tightly knitted. It was found
near the chariot 1.

The vessel’s bottom plexus (10-2016/38),
made from plant materials. It was found

148.

149,

150.

151.

152.

153.

154.

155.

156.

under the second wheel of the chariot No1,
Remains of mat (10-2016/113), recovered
from logs of chamber roofing.

Mat fragments (10-2016/39), made from
plant materials. Was spread on the floor.
Flakes of obsidian (10-2016/117), without
traces of processing. They were found in
the eastern part of the burial chamber near
the hole of robbers, on the depth of 2. 6m
from the point 0.

Obsidian flakes (10-2016/118), large and
small. On one of them we can see traces of
retouching. They were found in a gravel of
the kurgan.

Obsidian flakes (10-2016/119), large and
small sizes. One of the blades similar
to lamella type fragment, with slightly
noticeable retouching. It was found on top
of the chamber’s roof, on the depth of -1.
30m. from the point 0.

Remains of the kurgan's roofing insulation
(10-2016/121), It is made of mixture of clay
and roaches.

Hazelnut (10-2016/82), a relatively small
pellets. Preserved in the form of shells. They
were found mainly in the south-western
corner of the burial chamber, on the floor.
Chestnut (10-2016/83), It was found
together with hazelnuts.

Berry fruit (10-2016/84), It was found to the
back of the chariot | on the bottom of the
wooden vessel.
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FOR INTERPRETATION OF THE RESULTS OF
INTERDISCIPLINARY STUDY OF ANANAURI BIG
KURGAN Ne3

Zurab Makharadze’, Nino Kalandadze?, Bidzina Murvanidze'

! Georgian National Museum, Ot. Lordkipanidze Centre of Archaeology. Thilisi, Georgia.

2 Georgian National Museum

Wide use of the natural sciences allowed us
to more or less fully present Ananauri Big Kurgan
Ne3, the archeological monument of the 3" mil-
lennium BC, the most significant period for the
history of Caucasia and the Near East. Itsimage is
determined by the very interesting architecture,
burial ritual, diverse ceramics, fabric and leather
artifacts, and artifacts made of precious metals.
For the last three decades no such large kurgan
has been excavated in Georgia, and in addition,
itis distinguished by the uniquely high preserva-
tion level of organic materials.

According to the research data, we could
identify the construction characteristics of the
burial chamber (fig. 1-6) and chariots (fig. 7-13).
We obtained valuable information about the so-
cial structure with complex studies of the mate-
rials discovered in the kurgan. The burial method
in of Ananauri N°3 Kurgan clearly points to the
existence of social differentiation. The kurgan
supposedlyis of the tribe’s chief, buried togeth-
er with his family members and sacrificed peo-
ple (slaves?). Building a kurgan of the size of
Ananauri Kurgan Ne3 is possible only with the
joint efforts of many people. Labor needed for
construction of Ananauri Kurgan Ne3 (collection
of timber materials, their processing, transpor-
tation, perfect skills in construction, transporta-
tion of thousands of cubic meters of woods and

stones) without a doubt demonstrates powerful
technological and economic capacities of the so-
ciety. Based on the research data we were able
to determine that in that period, the privileged
stratum of the society had an access (supposed-
ly through trade) to the products from distant
countries (amber) and at the same time, local
materials were widely used (ceramics, metal).
X-ray diffraction analysis showed that the re-
mains of ceramic vessels discovered in Ananauri
Kurgan Ne3, are presented mostly by amorphous
phase, quartz, montremolinite, plagioclase, and
mica. Their composition is similar to the clay-like
soil material taken in the same kurgan. Chemical
composition of the gold artifacts discovered in
the Kurgan is close to that of the articles discov-
ered in kurgans of Tsnori N21 and Tsnori N22. Sim-
ilarities are seen in the technical characteristics
as well, such as stylistic methods of depiction of
relief lines and bosses. According to the chemi-
cal composition of the gold articles discovered
in Ananauri Kurgan N23, we think that, this is in
fact the use of the gold nuggets. The origins of
the high level technologies of production of the
goldarticles discovered in Ananauri Kurgan N3
should be sought in the earlier period.

Studies of the forest goods found in the kur-
gan provide interesting results as well. The forest
goods hold a significant place in burial ritual. The
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identified plant samples include only the for-
est plants. Although the only samples found in
Ananauri Kurgan Ne3 were of forest plants, pal-
ino-botanical studies showed that agriculture
was well developed in that period. Several sorts
of wheat were sown. Oats (Avena), barley (Hor-
deum), ray (Secale), panicgrass (Panicum) were
harvested. Viticulture and horticulture were well
developed as well. The undoubted evidence of
viticulture is in the abundance of vine pollen in
all clay vessels. People of the early kurgan cul-
ture were engaged in livestock breeding, as evi-
denced by the large quantities of manure (dung)
mushrooms of ruminants, woolen fabrics and
felts made of sheep wool. Study of the fabrics
discovered in Ananauri Kurgan Ne3 clearly show
that in the 3™ millennium BC people possessed
knowledge of the complex techniques of weav-
ing ornamented fabrics by means of looms and
dying.

Research results show the role of honey col-
lection in economic activities and in interesting
burial traditions. Relevant studies show that one
of the deceased was buried with honey in large
wooden and clay vessels (like an otherworldly
provision). In addition, on the skeletons of three
deceased persons, the remains of honey and lin-
en fabric were found, clearly showing that after
death their bodies were wrapped in linen cloths
saturated with honey. Supposedly, this was the
embalming technique. Application of embalm-
ing should not be surprising, as construction of
the burial chamber, supposedly took place after
the death of the deceased, Construction of the
burial mound of the size of Ananauri Kurgan Ne3
required a certain amount of time and for this pe-
riod, embalmment of the deceased was needed.

Descriptions of figures

Interdisciplinary studies of Ananauri Kurga-
clearly showed that the tribes of the Early Kur-
gan Cultures could be categorized as an eco-
nomically advanced society engaged in livestock
breeding and agriculture, whose development
was promoted by favorable natural conditions.
The fact that such heat-loving flora elements
as the chestnuts (Castanea sativa), Caucasian
elm (Zelkova caprinifolia) and Caucasian walnut
(Pterocaryapterocarpa) took significant place
among the research material, clearly shows that
the climatic conditions were much warmer than
those of today.

Dates obtained as a result of radiocarbon C'*
studies equipped us with the solid arguments for
association of anclent oriental civilizations with
the archeological cultures. It was found out that
Ananauri Kurgan N3 was built in the first half
of 24™ century BC. The analysis of bone colla-
gen allows us to identify two main groups with
distinctive isotope trends. For the first time , by
biochemical approaches it has been possible to
describe diet at the individual level at the end of
the Early Bronze Age in the Southern Caucasus.
Project “Ananauri Big Kurgan N3 of the 3" mil-
lennium BC: Interdisciplinary Study and Conser-
vation” was implemented with financial support
of the Shota Rustaveli Scientific National Foun-
dation. Within the scope of the project, conser-
vation of the artifacts discovered in the kurgan
was performed, and the exhibition “Ananauri Big
Kurgan Ne3“was arranged. Materials studied and
restored as a result of the project are exhibited
at S. Janashia Archeological Exhibition of the Na-
tional Museum of Georgia. Studies of Ananauri
Bik Kurgan Ne3 are still ongoing.

Fig.N21-6. Reconstruction of the burial chamber of Ananauri Big Kurgan Ne3
Fig. N97-13. Steps of production of the chariots discovered in Ananauri Big Kurgan Ne3
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