5300 bymbsbndzama, bmemmdmb amM>353d30man
d50mbs 3d30mady, @30, amanady, gomMman dqMxsbsdy

ambbsmab 63. gnmegab 53magboab
&9M08mMnddg 36Lgdyma bsdsMmbgdab

3@ dgmmmaoyMo 33mgzob 3ggagdo

63. gomManlb omdasbdymo g3mabos s badsmmgsebo 3gdomgmdl J3gdm Jom-
omob ®gaombal, mgo@abysmmb dnbazndsmo@g@ob, bma. ambbsmda (ab-
Gmmommo babgmbmegds dnggn, sbambmgemal mgdals LszMgdymm. de.w.
1368 3.), 5mago0b 356153965 3965390000 8. 3DabEYmab bgmdadon,' s0dnbald)-
G300 (39680000 47 3ommBgEHab s(30mgdoom.? badg36ngmm b6ggddo,
50b0dbyymo dgamon sMogMombgm asdboams gobbomgal bogsba. 33magz0l 0b-
&9cgbL, doMomoa 63. gomManlb @smdsbymoa g3mgbool o6 Jodqd&nernm-
930aMoq03mn dgbbBagms, gdmdo asbggboem Lodsmbmes d393bg sMLgdm
3M33mboz00ms 33900b &gdbmemmans s domn dgdmEnsm@o 3Momgbomgdals
356badmgms BoM3mamaqgbws.

30bbBM0b sGJgmemaon®o 9gdudgogos

1b3. =120 ba.

012 4 6 8
060

3oGmdomo >060dg6gd0

[ usborafozo bsbegso

[] oxgodofigsnb dgbogodsemodode
La330g0 6333900

beyea. 1 (Fig. 1)

! 30bsmgh ,8%ab Byoemb® sanmmdmnggdo Mbmwgdab, baom g9@Mbosk Mm3zodg ob
»83300 Bymo® dmobbgbogds, bommm gfo 3gMbosb 30ty — ,Ba8mgbof jow®, ab.
osmeMmadgomn, Jomm-ggmermgomo odmboenzs, ag. 99.

2 (30(30930m0, gmbbsmon, a3. 240.
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939boob bs33gbgdmm J393dg o@Sbaem sbmdmegmmm Bambgmagdl,
09303003 9mo® ynMomgds 9. maeysndzomads' Bnsgzns. bombgmgda dmagns-
bgdom dgobbogmgl 6. dmdnsdgomds s 6. 39Mdgbadgnmds.? 360d36gmmgabos
5006036mb, HmM3 LEmFM g g3emgbool LadbMgmn 30653560 absgmgo 39w gem-
do gobmogbgdam sbmdmagMmm & 94L@3dn babbgbgda 3emogzeMab dggemmdgem-
0o bobgmgdol bogndzgmdg, o. dodMsedgd gsdmmdgs sdMo 3mmgzemal bag-
0bmogmb ambbamadoyg ao3M(39mgdady, 30bs0wsb ngn BaMdmawaqbl ¢ 30-

ML smBmbagmago 3968L, bowss g3ngGognzme 3obomsdn 3meyg3zo6Mab

Agmmdgmms Lobgmgdl gbgrgdoom. g3mgbos sMJodgd@&dmmo, gdnatogo-
30mo s obGm@ogmo dmbsa398980b gomzgamabbobgdoom XI-XII bb-gd000 ©s-

D3M00s,% a58momdze goMmegmn, MmI Ladommazabo(z dgbadmms 585349 3gMo-
mob, X-XI-XII bogy 3169900b 3gogbomo ymgomoym.

L. 2 (Fig. 2)

' Takaumsuny, IV. Tugnucckiii yre30v, g3. 174-175, by, 17, 19.
2396 dgbndgomo, odnj30b bombgmab godm, ag. 272-275.

¥ dodmodyg, omoommgoobs s 38960l 9308Mmog03mm0 dggemgdo, az. 58; 33030960,
odng30b (3mbbomnl) 6dobws gommgob gicmgbos, a3. 156-161.
“BonMady, bogomoggmmb 898mEmoscra@o 3@ mems, 3. 289.
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3 (Fig. 3)

by

4 (Fig. 4)

Ly@
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LodoMbgdmsb s 3o3d0Mgdoom, 2018 Brmady, (30m3g M dgmemmaona
33930 o6 Ry@oMgdmms, Go(3 308mmnddmem ImbobMmgdolb gosdysmgdos. Sm-
60dbymo dgamgdo 33mgz0mo mz5mbsdGabom godm@hgnmos 0d dbGogs(s,
M3 mM03g 3omgsbo godommmos dgasmomyy® bobamgzgddg, Mm3magdacs
sGdgmemmann@om sbgzg dgnbBagmamos s 93ygsds© domnsbaw bg-3(39bs-
19900m55 OGSO, !

N

by 5 (Fig. 5)

by 6 (Fig. 6)

" ambbomdn s@bgdmm 8ggomoma® bsggdmdgdmsb ©s393d06gdnc ab. mBmomady,
aMdgendzomo, mfnsengondn 1949 6. dogerobgdob obgomodo, a3. 330-334; msmsmadgama,
Somm-ggmemgonmo 8odmbocenzs, az. 100, 105-106; dqmxsbodg, bsommazbgm dsmomo.
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LodomM3zobdg ogodboMmgdmm FgdmMosa® Loyygg@gdl, XX bL-ob
60-0060 Bemgdol dmemb, bymmgbgdomd(3mmbgmagsb, Lonb@gmgbm LEs@ns
dondmgbs M. ddgMmnbads. 356, bmggmgdal dbabs (mg3sbogmo sbombmeyg-
m0) & 5doggob Ladsmb 390Dy oMbgdyma dbs@zMmn goxm®mdgdgda sbb-
bo goms(33momol 3Mmggbonl, bgmmdalb 3@ 30(300mmgdae, bmem babamao
o9 393306 sanmmdMogo dmbobmgmdol Mgmogon® bomdmoagbgdl, Hm-
dgmms a39Mmom bomdstmoymo Mb3gbolb s3babggm b60dbgdbas bgoozws.!
Lowgg®gdob sbbbabsol, ddgMmmnban nbostgdws JMnbGnsbyma Loddmemo ol
33393960l gMogn ©350mzgal dgbgnmgdsl, Gm3gmads(s M g0l nsby-
™o 936Mm3ymo dgamgdobs s JMob@nsbymo smdmbsagmagomnl dMsgsmaegMm-
3960 3gdmMosma@a 3mEBneol dogomomndy, asdmmggs dmbodMgds, MHmA:

,Logma3z0l 4390dg goMEa(33tamnl ymggmo bgmmds, 0s6s30gdmds ©s bg-
30bdogfo bogdnsbmds sabobgdmes 93 bgmmdobmgals 56 Mobsdgdmdabogal
5930900 dmsgzato bogmom®.2

ambbomal Lodombo Jggdolb domomabs@atm maMgdnmgdgddyg you-
Fomgds gs3sbzomgdamoa o43b 6. dgMdgbndzambs(z. dab ombgmgddo, bagm-
ROEBM3MYEdM s Ladbgmm Loy gdmsb ghmawm, bablgbgdns bLmmagdasbo
03mgdom goxmM3gdmmo MM gdn. dabogg bgmdgbymdbdom, asdmmhgymoa 439-
30l 6360 9m3obabbgzal baggmyg 39DgmaLs s Mdamabolb gmbmamagammao
dnbgmdob (oo (30b J399) s Jgmmmaoy® asbymagomgdsdo goan@obosc.?
XX b-0b 70-056 Bemgddo, sbombmgmaoabs @s gmbbamol mg3n@ogom badsmbals
9390%g Lonb@gMgbm smbBgFammds 543l dg8mmagedgdmma b. donbyyMadgl,
ol Jobgogomsg bodommzbgddyg LobdmasmgdMago ©oRgH 96305300
356939, 9MH0d© 36M05b s Mdomymbo Lbgsabbgs bmnsmyMa LGsGNLAL
bomdmdaaqbmado: ,8gmdMgdn s dobals I1ds 360, 335MmM35660 s MazsMm-
6042000 Bgmb, @sbobgmgdnm bmgmgddn smbgdnma Lagmegal J3gd0 wo-
B0gdboMmEs ©s 30bgHs ©. gmamsdalb dogM 3mdemogsznada: ,LadsMmggmmb
398Mmmamoxgdolb oo 3oGomman®.®

MgmogBco bongg@gdolb (Hmdmgdany doMomswaw dgmatal seadn-
30emdaol BoMImomagbgb) sbbbob d3gmmdal gomws, dybgdfngns Rbogds
bbgs 860d36gmmzsbo 3ombggda(s, 3gHdme: MmMIgmoa 3gMommnsb 0bygds be-
dofmzbal gmMdnmgds? Modwgbow Mbogome@as Jgobg ool dgb&mmagds s
LEOmMObLE03S? ¢393d0MEYdS M) 3 5bndbyymn Ladsmbgda Mondg 3mb3eg-
& Imzmgbol? doMomomom Mo baddnsbmdal gbgmebgb o9 s 3Mdommma

" Imepnunr, Apxumexkmypuue namsmuuxu, a3. 105-131; boo®odyg, bogfsmozgermb J9-

Bmoseommo g mmo, ag. 41-42.
2 VBapos, Xpucmuanckas cumeonuxa, 33. 97, 101.

3bonmady, bojomazgermb 89dmmoscommo 3@ mms, a3. 73; 396dgbadgzamo, odn 5300
bsmbymob godm, ag. 273.
4 3s0by@ady, 0bGmmonb, a3. 65.
® amamady, @o@o jodorrmao, a3. 140-146.
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30673807 dgbadmgdgmos o) Mo 3035M3EMm ,Loddm Labogmaom™? MHmIgm
906mb(90)b 93136006 o BoMbymba? 3meagzoMal bogMabosgm ymggem-
030b od@omHom oygm Rsorgmoa MGmam®z (3039 Ladggm-bsdmegmmms
dmEal 3mmo@ oz sd0nb3omMgdgddo, by J39460b LagaGgm 3mmoadgo-
do," 09 506036y abG Mo gmbL gogomgsmalbobgdm, ambbamal Lads-
m356bg Lagbgdoom obEdzgdns gogaMINEM™ MMamE (3 dSEanmMdMog0, 0by
Logomnggmmb G gfagmmnady 3md3sd@ Mo d3bmamgdo stsdsmmggmo dg-
M3 9d0b g56boL3gbgdgmo.

LEMM g, 53 30cbzgdbg 3obybab go(3930L BnbabL BoMmImawagbrs 2018-
2020 Bemgdda, o(s)nd ,bz03mab 834s60“-b dogH (bgeddmazabgmo ©. Lyymbo-
bodzoma), bmeg. gmbbatol g3magbool gdmdn 33069 dobdGodnsbo gocmbmgdals
s 35639bnmo badydomgdal gobbmm(3ngmgds.? 3oMggm g8e3dg dmbs g3-
mgboab gbmb 33069 3mbs 33900l 40639600 s gMcn Ladombab baBoemmdmng®
dgbBagme. Ladambadn godmgmnbs mMn dozzommgdamon, Mm3gmms dzmgda s
96®35bgmdn nym oG gmmoa. badsmbo mMIML Lod3Mgdo 56 03390190M@s, MS(3
4860005 dmedgdmamgdsol, Gm3 Logmsagzgalb J3gdo gMo o 3mmagd@oy® be-
dombDg nym gobomagbgdamo.

35639bnmo badndomgdalb ML, gMm-9Mo Logmsogalb dzobg godmg-
m0bs sbmdmogmmmoa bombgms,* LagoMonomm dndmgbs, MmIgmai LEo-
mob@neoe X b-gb bos §399036m©gL.° Hbos 500b0dbmb, Hm3 Mogqdow
356moggdnm Logmogol 4396y, 9badbyma BaMbgms gMmmoemgfMmn godm-
bo3mmobos, ©sbsMRgb dgdmbzgzadn, Mmamm(z gb sMogmmbgmss badgzbogcm
31dm03s(3090d0 boblbgbgdn, yggmedg as3Mgmgdamo Lomggdgdos: bymm-
3yMmdamo ddgoemeon, b3semn, ddo, Gomoa, LadMdmmm Bagebo, dnmoymo,
3bosrmdms go3mbabyymgdosbo mMbadgb@qdo s bsgMsemyma 360d36gmmdals
Lbgs 93bmdo Lddmemgdaz. s gmmmdom, Jobol Dywsedntdg asdmzmgbamo
doeomabo@ztymo mb@ogmdom dgbEmmgdnm Logmsagzolb J3gdnwsb, JMab-
&056ma bLoddmen 3o, 39MdmE, 30ggbE MDY sedsMmmmmo K3l godmbe-

" xo30b0d30m0, Jomazgcrob 960l obGmmons, 6ab. I, a3. 133, 283; ds§nsby Jomorerabs,
a3. 301.

2 bo8domgdl Bob mdmmes boggmyg ad3zgM39d0(3, HMBrOlb MMbss gdb3gmazaal
6936933, dggbol bgasbmsb ©s8s353306M9dgma abolb Losbemmggl, doszzmoglb
30896 mmEm3560L* Lobgmaom (36mdom 8gasmaomn® 3m33magdLL. ob. bmymbsbodgaema,
dmgemg obgomndn, a3. 1563-155.

¥ md0gd@mo 80bgbgdolb godm, 5badbyem Lydmbby 396M IFmbgMbos Ladsmbal
LEmmymgomo dgbbsgmes.

4 0mbndbymon Bambgmol s@mbgdmdolb dgbobgd gdLb3gmozosl 0bgm®mdszns dosbmus
2©30mmdM033s I(3bm3zcgdds, sbambmgmoal bLogstm bLgmmob JoGoggmo gbal
390003mMa3s gM¢6s 9330049 3s.

® byebobadgamo, dm g s635M0dn, a3. 154; 2020 Bqemb, ambbs®oab g3mgboal gbmdo
Bo®dmgdmmo s dgmmmaommo  94b3gmaoolb  GaMmamgddo (bgmddmgsbgmo b,
330(30960), BB gM0b B 30mbgs bzems gomGan mmb3gdm@da(s, 0b. 33030560, 8dn 3300
(3mbbsmol) 680bos gommgob gemgbos, a3. 158.
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brmgds, dbmmme 9o dgdmbggzedn b nmogds. badsmbal 4390bg" godm-

bobeEmgdgd0 MmomJdal 56 50l sbasbgdmma.

e e A mj o

Ly, 7,8, 9 (Fig. 7, 8, 9)

" Bobommom a08mygbgdmmons 3oMasm ©s8mdsggdamo dsbom@Bo s s6gbodo,
m8gembsg mbobmgmdseda semggonb Jzob ¢mbmwgdab.
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2020 bgemb, gombmoma Lodndomgdo me Ladsmbbg asbbmE(30gmes.
3oMomgmMa, d0(330madmms bomdmdagmmdal, goMoazzomadol boges-
omm dodgbabs s LadaMmmzgbol osmsmomgdol 30bboom, dmbes dgmmgsbo
603d9d0L s gds. 080bdmz0l, MM MBm™M Bomma s3babma dgbbagmamao bo-
3ombgdob Bodmmmans s s gmemmanm®o badydamgdal byGsma, mazyssl
dmbs(393900 boggmg bosbasmndm m 31396@9(3000056." Ladmdomgdal SoMggm
9893%g d93mabodmams 33.x43.-bg 33906080 (6533900 Ggbzob byMGomg-
do: 1. X 443480.6695 Y 4611480.443; 2. X 443483.2695 Y 4611480.443; 3. X
443483.2695Y 4611479.643; 4. X 443482.8695Y 4611479.643;5. X 443482.8695
Y 4611478.643; 6. X 443480.6695 Y 4611478.643). ymggm 9@o3bg bocrdmgd-
3 3m3mzgqdgmo dabamol m391396@ 06 9ds, 39emalb gmEmaadbs(30s S Bm-
BmaMsdg@mnnl dgommealb godmygbgdoom Imegmoal obymds. gobbmmsogmg-
o bodmdomgdo sdmabods GIS abbGMN36EG L Lodnsmgdom s dgnfdbs
9600560 LML 53Ldb3gmo MgdsG Mo Mn3(3.

by, 10, 11 (Fig. 10, 11)

" byyembabndgomo, dqxsbodyg, 8330mady, 8m jemg vbgomado, az. 173-177.
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mM0gg bLadaMbals gombmabal 3m3YbrEn Bgbnwsbgg ogndbomws 39-
530300 (365808)0bd s Mabab g dmob) bo@qbgda, bememm 3ndnbol dmbLbals
d9dam3 5330560l BHegdgb@nmgdyma dgmgdo s (3bmzgmalb Medmwagbo-
39 gooeo. N1 badambdn, Gm3gmdg s 0o sbomns bgdmembndbyman Bombgmos
5 (36md0 LszMommEa bLoddmem, 3nbolb BgosednMowsb 35-40 Lab@ndgE ®-
do, badbMgm s Aommgm FMomgdmsob godmgzgmabos mMa sbamdmdamal,
Sbo@mBoyMa sMabmmmo Ambhbo. N1 s N2 Ladombdo Dgosdnmawasb 40-60
L3-0b boeE8gdn, gHomob obdzmMgm s dCIMbagzmgm 8mbs3390098dn Bobgg-
Gomo 0gm 505305600 dgmgdo (3oMzgmo mbg). bmem, 57-60 L3-bg ogad-
LoMEs d3gdom s3mygsboemn sl 3Mdaomaga 303gMs, MmMTgmo(s 3ssby@mmao
0ym 3900069800 M b @m0 Bemgomamo 439500 (JgmEg @mby).

S
)

bey6. 12 (Fig. 12)

ombobndbagos M3 N2 bLodo@bal gosbamgol ggomgdals 3Mg3omo-
300bob 0@3mABLs ©s84ds39dmma, MmMBbA3M 9B docgdmma mdbownsbol
Loggbggo. mommgym bodsmbl mmbngg IbMNELL Jzom sdmygebomao 390mg-
b0 543b. N1 Lodsmbol dos Dm3gdas 180x46L3., N2 Lodsmbob — 185x500L3.
369356033000 3989 MM0gg LadoMbdo ogn]bofms sbs@mdnnEman LMo,

®00m d0(339m g0, d3Mdommnmbo godm@oen 3mbsedn, smdmbagmgm-wo-
bogmgmab mgdddy, megom obogmgmoo. dnz3omgdamgdo mMngg badsmbdo

boggmomgdaem mabsd 39360mbg 043696 oL3g6gdmmba.
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L. 14 (Fig. 14)
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Ls85Mbo 3599M0L 2ga0s Foblbsd©Y

s s ey ez s
%

H E
N g
] e
: g
H H
H H

306mMdomo 5060836980

[ #115856bob gaesbr®gob goegdo

I #1 5535606 ycwgdo

#213056bob >IbYGIOL Gowgdo

&| I #25356000 socomgo 1. 101 |
* {|[C] wasaense Bagggomo 0 125 25 50 75 100 H

aasat 43480, aasash aasasz 443485,

L. 15, 16 (Fig. 15, 16)
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buy. 18 (Fig. 18)

080b aborggbor, 3MG9mRY-
dmEo org oMo FImGPegme Bgbgdo
50b0dbyymo ©mbob Jggdmmascs, N2 be-
dombdo dmbrs boggmomgdmmo  mo-
65839360l 3mbLbs.

0mbndbymo  ggbolb  439dmo
a0dmgmnbes  sMgymo  3gMomeal,
dmdEMEomo Jzgdom gosba@memoa dg-
mtg Ladombo (Igbodg ©mby). J3ge
Lodombol  3mbGMMgdals godmbogmyg-
bo dmablbs dmag06gdnm 8dmygabo-
o badoMbolb badbMgo 3ggmo, Meds(s
053356563, HM3 39000 @MbolL badsmba
39996 of gdmbzgmms bgdmesb go-
domommo bodombo 3099l dm3gdb,
36(39gdMEs dgos bLadsmbal babgs-
580 5 LENMEIdmEs IMmdHaro

3 v s
bey. 19 (Fig. 19)
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Fo339@0 mmEoom. J3gmse @mbob badsMbda 3Mg3sma(znal ML gsd8mzmabos
9685690 by o 3Mdoemmmo badn Bo(339mgdn s M0 Md30l Joemo.

30b0b bgmednmnwsb 1 3g@mal LomMdgdg N1 Lodombol dgws mbab
bodambo 303960l AMommgo 3ggmadn, smdmbegmgo gGommsb ogndbom-
5 603d30L dmogh RMeadnb@omgdama dymagdo. N2 Ladombol gocmbmabab
30dmgmgbamds Lo@o3008 gobsdammds dbasgbo Ladyydomgdal Rs@omgds
N1 bs8s6Mbdo(s, bowas(s sbsmmmaonma biGomo ool Ms. oo, N2 badom-
bob dbgogbow, Igbedy @mbob LadsmMbo o6 ndgmEgdws dgmdg EmMBab Ladsmbal
3MbgoaMa300b. 0dal godm, Gm3d LsdsmMbol bobggzomo 3™ (39mEgdmes gMn-
mab LadbMgom-abogmgo bsBoemdn, dobo dmemm3g dgbbsgmes 396 dmbgmb-
5. 39b03g Mbab LedsMmbgdolb LEMmMRLmgbaw Jgbobbagmaw sm30mgdgmons
dmbegl bszgmggo oMgomgdolb gobMmEs s §gMmnsb 3mbEgdLb@do gosdmgds.
oﬁdgmmmgn‘gﬁn Lodmdomgdoo bammom aodmnz3gos, Mmd Ladsmbgdo da(z-

" 35 9dmmd oLy 3Mdomam
@53gbxgMdg  a8myygby-
& 3000 @Mmob  bbgoabbge
£ 3mbo 3390030, 53sL sobE)-
. Mol N1 bodombdo, dobob
. bgs3060ws6 40 bL3-0b Log-
| 39Dy asdmazmgboemo mEo
| sbomdmdomob s@obma
dgdmmBgbama dgmgdo, bgwo
mbol LadsMba  3odgMagdals
3obyMm3o%g  dobgg@no
doz3omgdnmgdo, N1 bodom-
bob dgos ©mbal AMoomm-
90 3gEgmmsb gsdstorymon
353330L LadaMbo s bgdmm
smbBgMomo, 439800 8dmygoe-
bomo  obosgmdomsgo  3odg-
960. 03 Bog@L, MM bodsm-
bgdo Lbgsabbgs 3gGomedo
s3J@oMe asdmoygbgomes,
23bGNMgdL ol aomMgdmg-
d5(3, O3 go0bGgdal 3Gm-
39b30 godmgmgbamo BMog-
dg6@nMgdmmo 39630 3mn
3obomnEsb oM (39Mmo ymezn-
s “insitu” 3pgmdagmdado.

be. 21 (Fig. 21)
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by, 22 (Fig. 22)

sGdgmemmenmann®o badydomgdom Bomgdmmo dgogagdol asbsedys-
190, MdMMSGMMaYmo 33mg3900bomgal, bsdngg @Mbal bodsmbgdowsb
dmbs dgemmasbo 6039dgdal smgds. Maom3oMmdmbaman s6smmabobmgal, mo-
om 60347do gosngbo36s d390903dn, 3Lamsl bagg@mbnd gl Tandem-ob
madmEdBm@nsdn (Tandem Laboratory, Uppsala University). Go@om3o6dmbamo
3omndMasnnbomgol aodmygbgdmmo ngbs IOSACal v0.4.1 (2020) 36mamMads,
3ol bogydsgmbg(z, 3gbedg embol badsMbowab smgdamma dgmmagsbo do-
Lomes gobabademgms 9501129 (BP) 6ol B0bsbogmo 3gfammoom (Mo 68.2%-
0o dgbodsdabmdadn dmenb dgdwggy brmgdmaeb: sb.b. 1039-1049 [9.1%], sb.b.
1081-1190 [24.0%)], ob.6. 1112-1152 [33.8%], beeom 95.4%-00: 5b.6. 1030-1160
[95.2%]). 3gmg mbo@sb smgdmmao b0dydo — 7551129 (BP) bemal 60656007-
mo 3gMomeom (o3 68.2%-000 dgbadsdobmdsedn dmwnl dgdga bemgdomsb:
0b.6. 1232-1240[11.8%], ob.6. 1260-1281 [65.5%], bengmnm 95.4%-00: ob.6. 1224-
1285 [94.9%]). 30390, Dgosdomyma gqbab bndndnwsb 3o dngomgom 804+
29 (BP) bemob 606560gmo ommals 3mbsgzqgomn (Mog 68.2%-000 dgbadadobmds-
3o 3meob dgdmga 39Momegdomsb: ob.6. 1225-1262 [67.9%], beaenm 95.4%-00:
ob.6. 1180-1188 [2.3%], ob.6. 1210-1276 [92.9%)]).
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Calibration curves

I0SACal v0.4.1; Atmospheric data from Reimer et al (2020) .
] Ua-74738 804 = 29 BP

Ua-74739 755 + 29 BP
1 Ua-74740 950 + 29 BP |

1000 1050 1100 1150 1200 1250 1300 1350
Calibrated age (AD)
I0SACal v0.4.1; Atmospheric data from Reimer et al (2020)

Ua-74738: 804 + 29 BP
1000
Y 68.2% probability
o AD 1225 - AD 1262 (67.9%)
2 900
S 95.4% probability
B AD 1180 - AD 1188 (2.3%)
E 800 A AD 1210- AD 1276 (92.9%)
g
(]
T 700 A
=
o
£
(0]
S 600
2
[}
-3
500 1
400
: . ? 0 e—— : .
1050 1100 1150 1200 1250 1300 1350

Calibrated age (AD)

&93. 1 (Tab. 1)

10SACal v0.4.1; Atmospheric data from Reimer et al (2020)

Soop Ua-74739: 755 + 29 BP
. 900 - 68.2% probability
z AD 1232 - AD 1240 (11.8%)
=1 AD 1260 - AD 1281 (55.5%)
=
= 8O0 95.4% probability
E AD 1224 - AD 1285 (94.9%)
§ 7004
]
-
5
2 600
g
m
o
k=
8 500+

400 -
1200 1250 1300 1350
&o3. 2 (Tab. 2)

(&>3. 2-0L IM3g36m b3Bama ab. 33. 235-%7)
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Calibrated age (AD)
10SACal v0.4.1; Atmospheric data from Reimer et al (2020)

1200 Ua-74740: 950 + 29 BP

1100 68.2% probability

AD 1039 - AD 1049 (9.1%)

AD 1081 - AD 1109 (24.0%)

AD 1112 - AD 1152 (33.8%)
1000 A

95.4% probability

s __ S AD 1030 - AD 1160 (95.2%)
900 -
800 -

700 A

Radiocarbon determination (BP)

600 -

1000 1050 1100 1150 1200 1250
Calibrated age (AD)

1500mM3SMOMbymo 33mg300m domgdymo maMomgdn, 360d36g9mmzgsbo
530093039 d0Dgboo 30ImMAbEs. sbsmnboc sEanbos, Mmd hzgb ogm dgb-
Bogmomo y3gmodg sEmgmmo bods@mbgmmo @mbob omsmomgds X-XI boygy-
3169980L Bogb0sb 0bygds, bmmm azasba XII-XIII Loy 39699800 bLEMmgds.
50b0dbyymn 3mba(3939d0 30093 gHmbgm 5394agdl Ladg(360gMHm Mo gMoB4-
030 go3mmgdne 3mbodMgdsl Hmamz g3emgbool 53930l 3gamodyg, oby
Lodomm3zbabs s gmbbamal 63. gomMaol g3mgLoalb MdbsEMMYEmdsdy.

domgdmmo dgogagdom, 3omodmsznol dgmmogdlb dmMab (3mdomgds-
0o 33m35mabbobgdom, 300093 gm0 goMg3mgds LG MMEYds NG YMOMm, 396-
dm, Bgs mbol dn(3g0mgdnmbo NRMm sMgnm 3gMomuolb asbg 390369600,
300069 dgmMg ©mbab, 3mBgbMaggdmm Lodsmbdo ©s3Mdemamba, sbsGmdne)-
Fo© LEmO Jozzomgdymgdo, HMIMadobmgabsz Mmoo dmb dodmgboemns dgwos-
306Dy oMbgdggemo baggmogal 439d0. 3gmEg @mbob badsmbobomgal 3gdmEnseme)-
0 bogmagob Jzob dozm3zbgds dbmemme gMmswgfm, dgmMopsw asdmygbg-
dab d93mbzg3odn dgadmgds dmdbostngm. 50bndbmm 8mbodMgdsl 3@ 30(390b
01bs(3 0b Gog@o, MM LadMdmem nsMamalb gsdmbabymgdao 393 3moa Jgo
356m93b9dmo agm 3gmMg mbal 3mbgbMnggdymoa bogmagalb magdy, baws(s
oM dommo ©b3-0b 339300 osbENGgdMma Jommals AmbRbo gsdmgmabs.

sG oo ©63-0b madmMsG Mmoo 33mg3s 33ggmob bobgmdbogm
SciLifeLab msdm@o@mmoado (1dggmgbo ©b3-0b gobymanmgds, 3omgmaqby-
&030L (396@M0) gobbmGzngms." bLosbsmabme gsonabegbs 13 60d4da, odg-

' 56086mo badmdomgdob gabsbbama BbsMosdgMabscmagal, s(s)nd ,b3sdmal 58460
doemdab mbonb Frederik Paulsen-b.
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b 11 = badogg mbal LodsMbgdnEsb s 2 bod¢yda bs3d3980L dgzemmasba do-
Lomosb. 39698039600 0bxgm@ds(300b Boemgds 39 Imbg@bos gfm-gMma sbaem-
dmdomob 603¢dDg. dgmmg sbsmdmdbormal 60dmda 5dmhbes dogol, MmImal Y
JE@INbmdnmo 3s3mmxgango aobobabmgms Mmame 3 Rlalal~~. ©sbsthgbo
BELYmo s©sdnsbol 11 6089dnsb dgbadmgdgmoa gobws bado Y JHMBm-
bem3mo ©63-0b 3s3mmgannob asdogmsgms, badngg Jomgsba séol R1blalb.
35b0335mnbBbgdgmos, MHmI Lodngg 30ds3o(30 d@BmMAbES d0M3gmo ML,
dobgg@oe dgmgdlb dmGab. meé bodnddo JOMImMbmdol godmazmgbs 396 dm-
bgMbos, M3 Ladbybomme 56 ndemggzs bgbol gobbabmgmal Ladyomagdab. 5
6031300 o@aLE MG Jomn, 9MmNEsb ©B3-0b byzzgboMgds 396 gobbmm-
(CRIIUGCER

Average Average human
Ancient Human human : g : Sex " ; Y-
User ) mitochondria Mitochondrial
DNA . DNA in genome chromo- chromosome
X specimen |D genome haplogroup
unit ID data (%) | coverage somes haplogroup
%) coverage (x)
A189- 10.09.2020- NoY
001 235 43.29 0.150 11.915 XX Héalb T
A189- 10.09.2020- NoY
001 23 43.22 0.157 12.319 XX Héal -
A189- 16.09.2020- No Y
002 1.Co 34.98 0.166 21.782 XX J1c16 T —
A189- 16.09.2020- NoY
002 1.Co 34.98 0.167 22.360 XX J1cl6 chromosome
A189- 15.09.2020-
003 2. CoM 64.35 0.238 17.696 XY W3al Rlblalb
A189- 15.09.2020-
003 2. CoM 64.25 0.250 18.241 XY W3al Rlblalb
A189- 15.09.2020- NoY
004 3.Co-S 61.24 0.349 20.840 XX H6b2 T—
A189- 15.09.2020- No Y
004 2.CoS 61.11 0.301 19.087 XX Héb2 chromosome
AlE3- | Il 02 | eae 0.776 50.376 XY Ulalcl Riblalb
005 2.Co
AL8S- | 15.09.2020- | o, o 0.741 49.265 XY Ulalc Riblalb
005 2.Co
A189- 10.09.2020.
2 3
006 21 Sk 1.53 0.008 2.270 XY H2a2a ND
A189- 10.09.2020. 2 3
006 21, Sk 1.52 0.008 2.134 XY H2a2alg ND
A189- 11.09.2020. NoY
007 1Sk 11.47 0.057 10.294 XX U3b2ala cHPOTBAGIE
A189- 11.09.2020. No Y
007 1.5k 11.17 0.066 11.499 XX U3b2ala ZHromosome:
A189- | 13.09.2020. R R
008 25 0.80 0.004 2.607 XY Ulala ND
A;gsg- 13'029'_25020' 0.78 0.004 2.545 XY Ulala+16129? ND3

©>3. 3 (Tab. 3)
(&>3. 3-0L 3M3g36m Bsbagma ab. a3. 237-B9)

236



CNEsRgE Average human
Ancient Human human R 8 ) Sex . . Y-
User . mitochondria Mitochondrial
DNA F DNAin genome chromo- chromosome
: specimen ID genome haplogroup
unit ID data (%) | coverage somes haplogroup
x) coverage (x)

A189- 10.09.2020. 5 NoY

009 LPhT.M 381 0.026 5.422 XX U3b2ala dhiroinosoma
A189- 10.09.2020. NoY

2

009 1.Ph.T.M S8 s 7583 B Hohda chromosome
A189- 10.09.2020. :

010 29M 36.41 0.149 9.817 XY W3al R1lblalb
A189- 10.09.2020.

2

010 29.M 36.35 0.132 8.874 XY W3al Rlblalb

A189- | 7.09.2020.2. NoY
1

011 Sk 13.25 0.036 1.587 XX ND dhrorosomme
A189- 7.09.2020.2. g NoY

011 Sk 13.18 0.036 1.609 XX ND s
A;fs ’ 6'09'28 0L | sagr 0.176 27.271 XY W3ala Rlalal™
A;lgs 6.09.2C020.1. 34.37 0.164 25.916 XY W3ala Rlala™

dgbodmgdgmo gobs 353330 @gEob dodmmyranaiob asbbodmams —
W3ala. do@mgmbotmogmmo ©bd-ab dbgsgbo gango W3al godmamobos me ds-
35 35(390(3, 39Lo3g 353535(30L FoGmgmbrMomoa dadmmyamyn oym lalcl.

Lodommzobdg god8mgmgboemo Jomagdol do@mdmbomoma ds3mmya«-
3900 3Md35mBgMM3bg00m babosm®gds. MEdMMIGMMommo 33mg30m oS-
LB MM dgdwmgan Gn3gda: Hbalb, J1cl6, H6b2, U3b2ala, U3b2ala2.

603)d98d0, bawsg 396 dmbg@bs JHmMIMbmdal gs8mymazs, dsmoa do-
&M JmboMoaymo ©bd-ns: H2a2alg2, Ulala.

3980 bogboabomgal, 5939 Imagyogh bmgswo nbgrm@dszns 33mgzom
3o gdym 303mmEaNRoS Mgaombsmnm as3M(39mgdsbs s gmbogyn® 3nom-
360mgdsoDy.

JEm3mbm3Bolb 3odmmyango Rlalal~ (= R-417), Gm3gmo(z d03d30L
603¢dd0 5dmAbs, s 3o3dnmgdamas Lbzoobbgs gmbagn® xangmsb ©s
RFOOOME 50l 3036 (39 gdymo Mmam@ (3 sedmbagmagm g3mm3adon, obg (396-
GO s LodbfMgm sDnsdn. 39698 039M0 33mag3900bs s abGmEammo
dngM5(30980b dgLBsgmal bLogudggmDyg, ababgmgdmmo 3sdmmyamygn sbm-
(3060905 gmbognto 3m3ms300b Fomomm b3gdGMmsb, MmammMazss bemos-
3960 (3mmmbgmgda, Gnbgda, ¢3600bgmgdn), dom@oobdomgmal (mog@ae,
m5&300), b3sbonbagnol (bmMm3z9a0s, 33900900), NbEM-0MS6NMN, nbom-s60-
a0, dofdzgmo (3088060bs s LadbEgm-o0dmbagmgom sboal Imbobemagmds.

JOm3mbmdob 3sd3emmyamazo R1blalb (FR-M269), Gm3dgmo(s badngg do-
3535(30b 60399330 @oEILE YWY, abogmgo g3MM3m 3m3maz0ol ¢ 3o3-
doMgds o doMomamsm, 03 gobogy® xamygol o390369896, GmIgmmas(s
3930060 9930 0bmgzmm3ne dogMs309dmab. 30bodbymo Jsdmmyango
bdoMos 3gmEN©, 39 30bmm, dob3nE Imbobermgmdada, bmmm 3306 Momwg-
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bmdoom b3ebmnbsognal, 30696q0L bobgze® 3mbdmmabes s Dmang@o Loz
3m39ma(300da.

Mo 353535(30L 6034ddn gsdmgmgbomo do@mmbomomma 3o3emme-
ago W3al 3mb3@mgdum gobmbmsb of ofal s 303d06Mgd4mo. goMmmme
33630935 Mmam(s 936m35do, sbgzg obagmgm, LadbMgm, (396@MomYG oy
LodbMgm-omdmbagmagm sbosdo.

39b37 8535 35(30L 603ddn sBmAgbaema o@mJmbomoyma 3o3emme-
a0l lalcl 3nMggmoem Mganmbgds dofMomosw doRbgmmas sbemm sedm-
Logmgmo o 3o335b0s (Lonsbsy ao3M(39mgds Ybws dmdbsmoaym Ladbmgm
D00l goM 33999 Gga0mbgddo).

3sbEYMoMmo bymo Jomowsb m@Mda asdmgmabes 3 do@mdmbeo-
ommo odmmygango (U3b2ala, U3b2ala2). sxbodbmmo ganao 0o393d060-
dn0s sbem smdmbogmgmal, badbEgm 39335L00bs s AMEommmgo s 30b
930mbgddo 3(36m3z6Mgd Imbobmgmdobosb.

H6 30@mjmbomogmo xanxoi o6 60dyddo mosb@ymms. sjgwsb
6alb x a0 d0hbgnmos, Hm3 ggmaMoganmo ao36(39mgdob mgembsbmabom
bdoMos smdmbogmagom g3mm3ol, 30335L00bs s (396@GomnEa sDonl, 0dgns-
05 30 @sbogmgom g3em3al dmbobmgmdadn. Moc3 dggbgds 6b2 xanal, dobo
0930000md0056 g0dm3nbomg Lo gobognMo xampo gobbsdmgGnmo o6
o60b, ondze 3Mbgdymo Imbs(39dgd0m, M3g@gbom s 393d0Mgdmmos S-
dmbogmgom g3cmm30b (g3Me0bgmagdo, GLgda, 3mmmbgmgdon), bisboobsgaals
(bmtrggangmado, d390980, ©360gmada), 39335600L (JoGBmggmgda, bmdbgda),
Sbmm 50dmbagmgmobs (0M36gmgdn) s (396@MsmM0 sDoolb Fmbabmmgmdab-
056 (yobobgdo, bdg39d0).

303LENM9dYmo bamo JomoEsb gMmdo godmgmabos J1c16 do@m-
JmboMoymo 3sdmmygango. 3969803060 3mbs(39390%y LoyM@bmdom, gom-
OMEdS 353039 gdmmo dmgm 9360HmM353d0, 39335L00L Mgaombls s sbemm sem-
dmbogmagmdo.

Amame(y Dgdmm 503603650, JHMImMbmBol godmymezs 396 dmbgmbos
m6 603 ddn, HmIgmos do@mmbomomo ©b3d-ns 2a2alg2 s lala. ©sd3300-
90990 3mbadMgdom, 2a2alg2 Jsdmmyranao asbbsznmmgdama bobdoGom
33630985 @abogmgo s (396@ MmN 936MmM3530, 0d300mo@ SbEm sdmbog-
mgndo, 30335b05d0 (20%-0b LobdoMom), FMommgo sgfngobs s (3968 -
& 5b0ddo. beemm lala ganaxo, agbg@ogn®o 33mg3980L dabgozom, KoM
dg3mbzgzodn b mMegds LadbMgom sbnsdn, sbemm sdmbagmgmdn, s6s@m-
m05d0, 5@3mbagmam g3mm3sdn, 39335b05dn, ndgosmem AMmammgm s ©s-
bogmgo ggem3sdo.

53 98937, (3665 b0dMdnEsb Jomgdmma sMJommo ©63-0b 3sbybgdoom
hobl, Mm3 353535(3900 ©oEO dmdsmnmdom g3Mm3mo bomdmdsgzmmdobabo

56056. 50b0d6ymn Jodmmyanzgdo 3936 (39mgdmo o6 sMob sanmmdmog
33930090, Jomgdol dgdmbgggzedn 3o doMojom, 13g@gbmds dgbadmms
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LodbFgom 3o330b0ol Mgaombosb nymb. dom ImEobss, dgdmo swbodbymo,
dgmeg mMbol 3mbgbMmoggdmem Ladsmbdo, JHabGnsbmmoa Bgbom s 3Mdome-
mo 9o Jomodo@mbo, Mmdgmbez LadMdmmm nsmsmal gsdmbobyymgdasbo

Loggmagol 43o sg3l.
2018-2020 b gd3do Bo3mgdmemo 3(30698563@od0560 sGdgmemmanm&o

33093900L MdmBsGm@ogmo s65mabab bogyydggmbg dgbodmgdgmo gobos
Lodg(36ngEMm BMggddn godmmddnma Dmangfmmoa dmbabdMgds goa3939ystgdabs
> D93mo @obdger Joobzgddy s 3393bRgers, J9MIme:

>6do@dG Mg, 35mgma@egoger @d sMjgmmmangm dmba3gdgody
3Y4MEbmdom oMy gsdmmddnmo 3mbadmMgds, badsmmgbabs ©s g3maboab
D0bs@MMNmMbobmab dndofmgdom, Monm33Mdmbymo 33mg3900md(3 ©o-
b Os (X-XII Loy 3169960L JHMbmemagan® RshRmda).

ambbamal 63. gomMaob g3mgboal §gfMoGmmnsdy s@bgdama badstm-
3960 dgbadmms doMorms (3 boMmdmoaqgboglb 3megzamal bLagMobmagmda smos-
Jofoggmo, g3Mm3gmo dgmdmgdol baddm Lobogmomb. 39bg@0znMo 3gmggs
5 M30MIdIMIMbmo osmsMnmads admagzs badymamagdslb, Mm3 LadsmMmbgdo
dgbodemmes ©s 393300980 0gmb oam@al m3ddo 200 ggommbbals 3mbsabo-
mgmdab obGmEaym dmgmgbsbmab. yd(3s, o 9d3L dogdl ol asmgdmgds,
M3 g3egbool gbm3dn, 30bgemaEo© bomgs dgdmEnsmy® 30 x3Mob
30dmbabmgds gMmasb g3bgogds. sbgsg, 93 9Bo3dg gsdmgmaboem dzmmgab
dobomadg 96 dg060d6gds naMamam nygbgdyymon ©sDnsbgdol 3gsomo.

Loddm Labagmam dgbadmms 303300 dmEglb dgmeg obGmGogm
dmgmgbaba(s, 3gMdme Xl b-0b 3998 6569330 dgdmbymao 303068 980L 700 35(3006
5bb, GmImgda(z LaboMgmol dmdmmadn of@&onMon 0gdwbgb dmbsbaemg-
ML, 5¢bndbyyem 39Momwb, 39@)bs3mgdswm, bogsdo (0ba 306 dm@L Img bamMal
Logo)' obgdmn Imbs(3939d0(3 9394sgdL, Gm3mal dobgmzoms(z 3n30bagdab
000 baboo LadMdmem 3mddggdgdol sfgamdn gomman(33ombgb.

5b0dbyyem 3gMommadn 3030bstg ab@GmMoyma 3Gm3gbgdol gomge-
m0bbobgdoom, bodommgabdg ynzhomgdob ©s3Mdomgal smdsmmdsy dgodmy-
dmEs g5baggboms, 09330 93 9@&o3bg domgdmmo oG Jogmo ©b3-ab 3obyybg-
b0 gb o6 03390905, JOHM3mbmIMmo Jsdmmyanxzgdob gqgbgdozycn sbs-
mobab Jobggom ynghomms 3m3mma3nabmzol sdsbsbosmgdgmoas R1b-M73
3a3mmyganyon, hz96 dgdmbggzeda 3o R1b-M269 gamaz0s godmgzmgbocna.

03 g@o3dy, sMdgmmmanno bLadndamgdol dobdGedo s mbEgmem-
30996 603)dq6Ddg boMIMgdymo madmMo@mEammoa sbammabgda b 3domMobo o6
o0l yggmes 30mbgady 3obmbal gobso398s0, dgbodadnbac, hggb dog godmon-
430 3mbadMgdgdo dbmmme oMggmamn boboomabes. badstmgbals bErmem-
ymgoemo g33mgmagbs-dgbbagmol d0Dboom, 360d3bgmmaabos goaMdgmogl
BM0mMIdLIGod0d6n, 3M33mgdLbyHo 33mgzoma badydomgda, MmIgmos dm-
0l 0gmobbdgdes: Lodsmmzbal GgMoGMEMNsdg sMLYdMmO yzgms Lagmagol

! Larsson, Ingvar the Fartravellers Journey, a3.48.
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J30b g08mzgmgbos; Lodemb 4396y sMbgdmma Mgmaggm@o godmbsobmmgdgdol
dgbBogmes s LobBgdaGnbo(3ns; J0dgdadg stgaomda s bgdmmon dbaszbo &o-
30b bogmogol 43930l 33emg39; asdmgmgbomo mb@gmemmanymo dsboemal Mo-
0M3dMdMbNmo omaMmomgds; bMmb304930b sbsmnDa s MadmEs@mEny-
™m0 339390000 g3MEs(335mgdal J0dgDd(9d)0b owagbs.

©53mb3gdymon bysmmgdo s> moGgMmsGyms
Cited Sources and Literature

d3g@sdg, mMnsemgonbs s 5§96l g30g@msgnzmemn dggemgdn — dodmadg o.,
omnoemgonbs s 8§nbol 9308365030390 dgamgdo Gmgmey obGmmamemn
byomm, bL33, XX-B, 1959, a3. 55-78
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monuments of Trialeti and Ateni as historical sources, “Bulletin of the Simon Janashia
Georgian State Museum”, XX-B, 1959, pp. 55-78).

d96dgbndgaman, sdngzab 65mbgMmab g353m — 39dgbodgamo b., odn30b bom-
bymob godm, 60ab3d0: Bnbogy, bogsmmzgermb obGmmonl bsjombgdo, 6ab. |, ob-
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Historical Geography, Thbilisi, 1964, pp. 272-282).

d9@xsbsdy, bosmmazbgm dsMomn — dyMgobadyg g., ymdatrmemo d98.3300-
mgmdob d@oz0 m309580b/dggcmol bose@morbgm domaoman, 38190, 2020
(Burjanadze, Registration Card — Burjanadze G., Registration Card for Immovable
Cultural Heritage Object/Monument, N38190, 2020).

3ma3dy, woa 3sGommmgn — amasdg ., boafomoggmmmb 39&mmamoggdals
@00 3oGsnmagn (dmms Abmaggmal gmazbymo bodg360gcHm gmbon), mdo-
mabo, 2000

(Goguadze, Big Catalogue — Goguadze D., Big Catalogue of Georgia Petroglyphs
[Shota Rustaveli National Science Foundation], Thbilisi, 2000).

odmsMmddgomon, dopMm-ggmenmgonmo dodmboengs — momsMsdgomoa 3.,
ambbomolb dowsdmydol dmjemg Jomm-ggmenmgommo dodmboengs, L33, 8. I,
1926, 1927, 33.99-108

(Tatarashvili, Hydro-Geological overview — Tatarashvili K., 4 brief Hydro-geologi-
cal overview of the Gokhnari Area, “Bulletin of the Georgian Museum”, 1927, pp.
99-108).

33030560, 3dngz0b (3mbbsmnb) 630bws gommgnb g3emgbos — 33030060 .,
3dn 330l (3mbbomal) 6d0bws gommgal 93cmgbos o bodsmmzgsbo (mobemgbo o6 -
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Tsereteli, Abstracts, Thilisi, 2021, pp. 156-161).

mm3dmnsmndy, acdgmadgzomoa, ofnsemgodn 1949 6. dogemnbgdob s63560d0
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Thilisi, 1955, pp. 249-317).

BanMady, bogommzgmmmb dgdmMmascnayFn 3m@ums — boomadg 9., bo-
Jormggermb dgdmmasera@mo jaen§ams, mdamabo, 2001

(Nadiradze, Memorial Culture of Georgia — Nadiradze E., Memorial Culture of
Georgia, Thilisi, 2001).

Lyembsbndgamoa, dmzemyg s635Mndn — Lyyebobadzomo ©., 2018 69l gmb-
bomdn BsGomygdama omggmermgonmo bodndomgdol dmjemg sbgomandn, ,2018
bgmb Rs@emgdmmo sMdgmmmanyMo asmbmgdal dmzmyg sbasmMndgdol 369-
deo”, bagdodoggmmb 3gm@memmo 3933300609mdob ©o(330L gMHmgbmmo
Looggb@m, mdaabo, 2019, a3. 163-155

(Sulkhanishvili, 4 short report — Sulkhanishvili D., 4 short report on Gokhnari arc-
haeological expedition works implemented in 2018, “Collection of brief reports on ar-
chaeological excavations conducted in 2018, National Agency for Cultural Heritage
Preservation of Georgia, Tbilisi, 2019, pp. 153-155).

Lymbsbndgamon, dyMxsbsdy, ddgamesdg, dmyemg sbgsmndn — Liymbe-
bodzomo ., dnMxebadg a., 3dg0mmasdg 3., bme. gmbbsmnb 6dnbos gommgob
bobgemmdol g3emgboob §g@moGmmos by bodomgdmemo o@ggmenmgonmo boda-
domgdols dmzemg 5b685M0dn, ,2020 gl Ro@omgdyma s dgmmmaonao gomb-
960b 3m gy 9bgoM0dgdal 3Mgdymo®, bojomggmmlb 3um@neamoa 393 3-
300069mdabl s(330L gHM3zbmmo Losggb@m, mdomabo, 2021, a3. 173-177
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Results of Archaeological Research
on Burials at St. George’s Church in Gokhnari

Summary

The archaeological study of the cemetery located in the courtyard of St. George’s
Church in Gokhnari holds particular significance. This monument has repeatedly be-
come the subject of discussion in scientific circles due to the relief compositions pre-
sent on the tombstones. Until 2018, the main purpose of research was to explain the
carving technology and determine their memorial attribution through observation of
the subjects. As for archaeological excavations, no work had been conducted in this
direction.

The article presents the results of archaeological investigations conducted by
“Khvamlis Amqari” in 2018-2020. In the first season, the expedition conducted fi-
eld surveys, small-scale cleaning work, and studied one of the burials existing in the
church courtyard. It should be noted that the precise boundaries of the grave could not
be determined during this phase. Consequently, it was hypothesised that the relief-car-
ved tombstones might have marked a single, large collective burial. Accordingly, the
purpose of the work planned for the second field season was to verify the expressed
assumptions and many other hypotheses based on additional archaeological excavati-
ons and analysis of osteological material.

In 2020, archaeological excavations were conducted on two burials adjacent
to the south-west of the grave uncovered during the first season. Excavation revealed
that the burials had been reused multiple times for interments across different periods,
which was confirmed by bone remains revealed at three distinct levels and the presen-
ce of stone-built burial constructions.

To assess the revealed archaeological picture, bone samples were submitted for
radiocarbon dating at the Tandem Laboratory of Uppsala University and Ancient DNA
analysis at Sweden’s national SciLifeLab.

The radiocarbon results indicated that the earliest burial layer (lowest level)
dates from the turn of the 10™-11" centuries, while the late (upper level) corresponds to
the 12"-13™ centuries. Notably, it was established that the disarticulated skeletal rema-
ins in the upper level predate the anatomically intact individual interred in an orderly
manner in the so-called middle level. These findings further support scholarly claims
regarding the contemporaneity of St. George’s Church and the Gokhnari cemetery, da-
ting to the transition from the 10" to 11™ centuries.

Regarding ancient DNA research, 13 samples were submitted for analysis to
Sweden’s national SciLifeLab. For most of them, Y chromosome and mitochondrial
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DNA haplogroups were deciphered, enabling us to determine the sex of the individuals
and to infer aspects of their ethnic or regional background.

The scale of the archaeological field work and the results of laboratory data of
osteological material at our disposal are, of course, insufficient for constructing a com-
prehensive understanding or drawing definitive conclusions. Accordingly, continued
multidisciplinary research is essential for the full investigation and interpretation of
the cemetery.
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Ilustrations

Fig. 1. Thematic map depicting the situation (created by G. Burjanadze using GIS to-
ols).

Fig. 2. St. George’s church of Gokhnari (11"-12% centuries) (photo by G. Burjanadze).
Fig. 3. Bas-relief with images of ktitors (founders) with Asomtavruli inscription on the
western section of the southern wall of St. George’s church of Gokhnari (photo by M.
Mshvildadze).

Fig. 4. Inscription on the pilaster of the northern wall of St. George’s church of
Gokhnari (photo by M. Mshvildadze).

Fig. 5-6. Megalithic structures south of St. George’s church of Gokhnari (photo by M.
Mshvildadze).

Fig. 7-9. Burial stones with relief images from the Gokhnari cemetery (photo by G.
Burjanadze).

Fig. 10. First stage of archaeological work, gridding the area (3x4 m) (photo by G.
Burjanadze).

Fig. 11. First stage of archaeological work, opening the burial (photo by M.
Mshvildadze).

Fig. 12. Second level stone-built burials (before opening) (photo by G. Burjanadze).
Fig. 13. Preparation on burials N1 and N2 (photo by Z. Kobakhidze).

Fig. 14. Burials N1 and N2 after completion of preparation (photo by G. Burjanadze).
Fig. 15. Model of burials N1 and N2 (created by G. Burjanadze using photogram-

metry).
Fig. 16. Plan of burials N1 and N2 (created by G. Burjanadze using photogrammetry).
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Fig. 17. Digital elevation model (DEM) of burials N1 and N2 (created by G. Burjanadze
using photogrammetry).

Fig. 18. Levelled clay floor of burial (photo by G. Burjanadze).

Fig. 19. Burial N2 after removal of the clay floor layer (photo by G. Burjanadze).
Fig. 20. Model of third level burials (created by G. Burjanadze using photogrammetry).
Fig. 21. Archaeological material obtained during the works (photo by G. Burjanadze).
Fig. 22. End of archaeological works (photo by G. Burjanadze).

Tab. 1-2. Results of Radiocarbon analyses (Tandem Laboratory, Uppsala University).
Tab. 3. Results from SciLifeLab Ancient DNA unit.
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