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FTTGHTLO TS QU TV THMIH S (LPBENS W HTGULD (prehistory), @lFevTHmIS WSS TLD (proto-history), @) (HLOL|S
sieLd PnIh OFTL &% UITPDISSTVL PHWeuPBIDG Plailwed oy LiLieyL ulevmesr
FTVSEETEEHFmar LD Py BSS. QaauenT sHiod P NWSHE HTewsHeTsS B H6T (AMS-127),
Fretol_mefl gafl oy s mevssenid & B saT(OSL-11), & meb Gom6leesls Bluyd enev () %6158 () (Cosmogenic
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FnIHMNGT FTIISSTO YFT Flowalwed serenins@ appaitn OCleuaiGeaup BleanewsserenLp
Osmesr LGHTLITL (B UGTIFF FHMewTLiLI(HeUSTe), 6T LGTLTL () UaTiFFFS®aryLd 6 (b
GOULALC L 10 uemgwennsGer GarenrReug Quevallevee. @am GCumewGeu gyermyLb,
RICUTIH FTVSL L SHVILD BevT& UaTidFd Clpm LiesTLTBLD, eueTiFFuled L6815 5% W OS]
b6 (PP IFER CLpns LeTLTRL FLoFTEEL L 5H® @Cr CrIgBed Q)(BHSIGTOT HTICHISS T
RMG BOWTET FTWFHMSG uangwedn CFUamESF FEFVIEHWS. GOLILTS FEg6leualll
LeTLIT(®R Bl LIG%S5Haled YeeTdHs UenFHHaiaVIld FFLPHLD G (LTSIl H1s5M%5ems
DL BB BES 6% srevsL L gH, QrFwraler L9p LGHsalled Hev Fepsmisar CFMTLG%
FM6v 2 aTa] 2 PLSH Lpewp aurpFansullCovCuw @ pser. wasPw @)pFwrelled CFLiLs srevLd
Blevallw Gungy Ogear @rHuraied yPw FPEsTeL LGTLTR Blwallwens HFDGHF FIGIDTSH
FnDETLD. F6v FoLPSHEIGAN T QUTLHSHS (Lpewm YLy LiLienl_ Blenewud GevCGuwr () pBg aTangy). eTatGa,
&S G Blwalilwed LoewTL_cvEIGafayd @G LTS AWTeT aITLHEHenS Blenevu Ld, LIGRTLIT(H LOHMILD
Qurertsmy eueriFRujd () (BBESSI 6168 THFLIMILILIZG QLITBESSLOHDSI. a6leuT(h Blovadwied
Qe LoLILN6) GlenL GG LD UTEIGNGT FRTEHLD, IUATEIFGTL] LIWGTLHSSIUSH G IO T
ADBF (5BS OB TLHGOBIL" LI 56960 6DV S] 6LGTEIS 0 GITS B Bl @5 (FF FTHHLOTSE LD MY M5 )% T6iT@rs LD
et CumrasipeneuGuw LIGHTLITL (B UGTIFS G YL LILIGH L_ILITSH I GHLDBFET. 6TV, 66106 m(n
LIGSTLITL (5% FoIFH e QMU LD & TeV6U HlenFLILILG. LODMILD @ LpedSwied 1y Litient_uied Ly Bg) G)% TaTal s
L)% (LpSHGUWILDTESIZI. HYBD &, PN FTevsHHeT%EBSaT LS LD (LpSEHWIbTHS CHenalLiti(hLd
s ISafled RRTDT%HS BHLPHSTDeT. SLOPHTL 1960 @a10eumTh LesTLITL () uaTiFFuLd HerL
augerpenmLi GLpmieTens). eerGeu, mlafliied &mevssesnis s B)%efer 9y LitieoL_ulled eaiblem,
LIGSTLITL 19 68T SeflB S asTen o W L F B OB maTeug) OSa LD (LpFFNLILD TGS TG LD.

@BEF WL LesTLTL (B QUTTDMIF @ LPESIeD, QUTVTDBMISE (LPBES W &TeVLD (O1FT6D LILPEIFHTeVLD)
wppith CFTL_&% uIIPMIFSSTOL YFWuPPIDG Qe i’ UTUTL ()% STV S
Aeuflas  ugIPISWSETLD  (proto-history) etein  GFTOMIL® LWGSETLGSSLILIBF DI
UIIPMISWSETVLD  eTeiLg  FEpsH0euais uewLm 9ar  Oeuaiswsd  &reLd, LbGFw
@pPwraier OeFLiysstews wHnih GgeefipGuraler @ @BLOLSSTOL S WeUpHHD
2 GTTL_SHWF. aPSFTY &H.(p. 4-Quilgd wpse &, (wp. 700 -600 ewT(HFaT UeHTUIGVTEST
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@url L gerfl (Quaternary) snewg@e LailLiymaiwed, &HBailser Hewl oG LTt (DG
@GLoelwed, FaT Yol b, FDHBI 2 (Heuns@GLd CFmyflevm L’ Lih, Senipll LLPEISHHTLD
(Y FFHOW6ST) LoPMILD @)W L LT LILpBIFDETevSB60 @) (565 015 e Lo6sf|% 15 6T 0)% ML [FLITes 5 (55 G mar
APWPPIDGL Lg flardsmisamaer eaigsar SLOHBETEH HIHF CFTONID FH6HDWITED
uf@erd, Ll L eopLiQuLbLgry Cunep @)L misafied CopOsmarariisil’ L &LpTUIcyS6iT LGy
HBW ST Fer Seflgs LpEIFHHTe Yuiailn@ Oeuealdsd LTuIFReT. YSPIOLITSHLD 61T
QL g% Fiwm iy sevail ewwwd Frilled Cuoplsratertiul’ L 9FpTuia) LLPYILD FH®6TSH
OBTL_[IBS LIGHLPW LITTDPIGT LIGTOTSSTH @ (Lp(Lpaugid CopOlsres_ et gy uialer ouyflurss
Gy ssLiuLl L Cgrevallwed sarwiser ST _&%s%Mv LiatodCLTEST WsSHmSF FTibS
9 FHANIGT P HTVLD (LpF6L Q) MIF S Hmev Liated CL_TF6S U|FHSenSF FTTBS BI6WTHMHEHT6VLI LIGHTLIT(h)
wegileyd wpmih OFTL_sss16v anTGewrer LeHTLTL H% Fmmisearyd OleuaflLiL (g e
FeoL_sHLILL L F1H%[Ha0%sefl6T oulflwns @)L LILpBISDHTVSSF FIibs 0% M6) Loes|S i %@ LD
GLpLl LIPBISDEHTVSMSE FTibG FHFOIWET FTew aumpaill_msemerGuw QST _[EBg aTLpBS
agseri eatLg QsfwaiBSns. Lpmspsmelsaisr 158 GupOsmest 2041/08e &2
Wfd5HdE FHTVsEEISEBS6T LPMILD LoewTLIL LoEIGeR6T Bg Gpolsres GCsTes%mbsallwed
FTVSE 755 (5% 6T Y, FNIGST Q)FH D% (HaIH6T O T35 Hmev Liated GLT1F6T &TevE ST FTiFSHem el
oTast 2% OFuiger. ysmeug, YdsHOwer spspaisafar sred 1.07 Ma (LS% Q&L FLb
2 T(HH6i) B GHLD 1.7 Ma (17 @)L FLD eT(HH6i) S GLD Qe _LILIL L FHT6VSHNSTF FTGBSHI 6TTMNILD,
ST FFaFfl HrevLd 1.51+0.07 (15 @i FLd ewT(h)%Ha) 6TeTmI LD Hews1dh &) L_L1L1L" 1687 (Pappuet.al.2011)
(UL_Lb 2). @BS Ml $TVsETEEHST HeOLpLI LILPEISDHHTVSE &(Hail%Hemard FHwmeT %me
QUGH TIIGHD (& 6T 6H eSS 6T. SLOGYI LD, LILP BIFDHHTVS 0 SFFT 55 0% 16D @011 6D & a11EI 56T Q) 6B i T 651
Cop@ sL_psenT LIGHFafled 9 FF 9Tailed STERTLILIL_TH &TIeRTS S 68160 4 L1L9H5% mal)ed) (b5
OsPasTRWL LIGSHSE5%E G116 wesflger LigallerTer et wesflgLl Lgeued CamL’Lim’eoL_ujb
Caarald@ o L LBsHwg. Caid, HyssFeuLiL) sresclmel gofliey stewsseatssE® (pIR-IRSL-
post Infrared-Infrared Stimulated Luminescence) eLpeoLd HYSHTLOLITEEHSH0 Fenl 5% @)e0L_HHM%H MoV
FHIFar 385+64 ka (3,85,000) 2,e557(0)F @53 GHLD, 172+41ka (1,72,000) 24e557(H)F@5dGHLD 2 L LI 1 G
6Ta81% FTVHeISHER OClFuisser epevd QBTN Q)eOL_SHDETVSFGH &TCVCGHTILIGHDEH LI

Bermuiey QFuiwg grewrig wg (Akhilesh et al. 2018) (LIL_LD 3).

Qe L1 LpEISDHTVE HHailser CGTHDEN6V (LIGRTENL W LITTN]) DB LIGTATSSTHMS
SL_[bGI AW LoPWILD aUedLD LGB saflayd, OFer SLOPHBTL 196D HeUeDE LODMILD (& GHTL_TH]
LIGTeTS S M5 GEHaMILD HlewL_sGaimet (Raman 1970; Selvakumar 2007, 2008, 2009; Rajan and Ramji
2009). @Q)B5 LoewTessT(H)%GFH6MNeT STewro)lL_mafl gallia) (g.6Tab.6T60) FHTWEHHTSE(HH6T, @)enL L
LLpmISDEHTeLD 385 + 64ka (LpFed O\FmL_B1%) 172+ 41 ka (Akhilesh et.al. 2018) uiTLd 2,ew5T(HHET GUGHT
Q@BEFBSFTD e1RTmd 2 NIPLILIGSHBDG. Coeyd SGrewblLmefl @ofiey, HysFFauLiL]
Fretol_mafl gaflday o miLd & med GLom6legesila Bluy g emev (h) & Tev & 6514 & (h ST, S LOLHBHTL 19 63T G 6w Lp
LOBMILD @)OL_LI LILPEIFHDHEHTVS DG &6V TG 6V QUG TUIGHDFHEM T 2 M%) ClFUISEST. LILpEISD STV

&HNF T FGHFTRHHE A BH6D 18 &).15. C1FTemncvailed 96w LDBSHIGTET L|GST6) &S 6 Fe» L35 6.
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FHNST LG5 GLpedlaT g Litienl_ulled eupmlar saevb 42K (42,000) wpmid 80K (80,000)
sGL Qe it 1w QL Gleuellenwd FTipss 61665 FenflaSLILIL (HOTOTSE. L6T6 &6 LD
BTN FMEH D YFET LILYLDF FHLPeSed KOl S LIPBISDHHTQ LOPNILD Q)WL & HPHTeVs
smaisear CxHw Lol @QupLlwe 2 uiey plnieuests%ed (NGRI-National Geophycical Research Institute)
af QFveu@GLTITed YuieysGL LUBSP FTvsEaIEEH %6 OFuiwliul’ L ar (alerdsLiL b 3).
Guoed plemevuiled Glew L @ Ld BleTsn%Hadsefar sreld 9.8 + 1.4 ka etestayLd (9,800), LILPEISDHH TS
B @5% G5 ECLp @) BBSemau 80.6+ 13.8 ka (80,600) eTestayLb, LILpEISD ST &1 ails @%@ GoGev
@ BBS LI LoEISET 42.4 + 6.3 ka (42,400) eTestayLd STVSHeTESHS6r QFuiwLiLL’ L a1 Qeuppsln @
Qe il L wetenT(HSGHFeN)(BEH Fewl_$F5 FPFTVE FHBHANFT Q)eNL_SEIDHTVLHMSHF
FTFBSUW TS Q) (HLILIS T (R)5HD%HallEemar42,000— 80,000 @eor_Lii’ L srew Qe Glauafufled
@SS QYLD 6TGID] &f. O)Fed6u@HLOTT &hH B DT (Selvakumar et al, 2017).

SUOIPBTL L RLIQW YBHT IFVSHD 2 atarT FHHMT LGHUIND Q)DL_HFDEHTVSMS
D3 LeHTLITL (H% STevLoTeT CLoOeVL] LILPEISHDHEHTVHE(HaNS6T SeT(H LN SHLILIL L T (LIL_LD
4). YLILEGZHuiled 9B s arallevret GLoemeVLl LILPEISDH TS % (Had%eT et (h L9151 L 16D
FdT QL1 2 @TaT eTevemel] LGHwrer ol F0pssHear Ceugyri eul' L mis&Hed Fmlw
genailevrest FneimsGar HenL_gglererest (Kumar 2016). SOHBTL L L1 ClUTSsaueng Qent L
UL BISDS TSP Q)5BS GLoewevLl LILpEISDSTLD 2 (KeUTes LGTLTL. (H) LoADDSS @)eTey)Lb
D% erailevrest srasemard Osres(y FRlwnstl yfps Clsmarer GouesriywjeTeng). &mLiLIms,
sOppTLIgeT Genell LIPEISHDITVSHE FTVSHRT eTevemevenil FHeOWLomest HBlailwied

BMTVSEHTEE B ST ClsTesst(R) 2 m1% O)Fuiw Couessiy ujaTarg).

Guenewll UPBEISPSTOSHDG AOSSULGWTSE  SLOUPBHIL 196D BITHDSTL  LIGHTLIT(H
STTLILBFDSE. QBT FHMTev eTvemev (Q)eTen/ld FAWINS UTUMIGHLILIL @fleOenev. 6Tesley/LD,
@& Cungiaunts QmiFs &L aprCwrfear sTewEPPEG 2L Ul L $15%5 SBSLLGF DS
BIeTspsTvEmSF Fiks OClsmeellwed sarsisar SWOPHTEH (LPLLIGILD, ADed CHer
SOIPBTL 196D YPH01585 SaTBLgEsLILL HeTeares. BlaTspsTvsg SH@aiser GoemevL
LLpBISDSTVSDD G S BSSLIG WSS CSTL_E1E), UPW SHSTLD LoPmILd @)(BLOLIS STLD aUGHT
srerLiLi(QFepet. sHCLTE HHmapet&f wraul’ L Fed 2 arer OFararmayri ©6%meedwe
Fa133He0 GopOlsrarertiul’ L 9spTuialed BGTFDETVS FTVSFHD @Q)(BES LW FDEHTVS
FTVSH D& LAPPLd OLDIF D et (HEF 0 CopGlasrarertiui’ L gresto)L_mefl gafliey (OSL)
FTVSEETEE (B Y FHefesr HmevLd 10.47+0.85 (10,700) T (HHaT 6168 Hews15E R ClFuiwLiLil’ (B eTeng)
(ULLb 5). @& SLOHPBEIL QT BIGTSDSTVS SL L ST QP STevblevevenwd &L (Hausns
2 @Teng). Ul SLAUPBAL 160 HIGTHHEHTVL LIGTUTL L BSSHILT LS SHHTeLT LIGHTLITHILD,
<2Cs Crus@ed Oger sLOHBTL 1960 BeTspETeL LT 19 BGL Ler Crriquns @)@LbLs
FTVUpLD STeTULBGGaIng (flerdsi b 4). eul SOPEILIYe STewiLiLBLD  @Q)B5S%
GO gs5s  uestuTL (B AP Oser SOPETL g0 Q)EIUeT FHTERTLILIL fleen6v.

ererGau, HLAPBTL 1967 GlouaiGaumy Blevalwed opmid LiesTTL (B U’ L TImIFefed &renTii B L
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YWD &TeVEF 68T S ()% 6T

BIGTSHDE TS B8 O TS5 LpLd (LpLgayd CLogyitd Licv HPlafliied &mevdsents & (Hs a6 eu L mss

FRwnssg sest_PlwiLiir_Golesriy o 6Teng).

4Sw SH&TevLd

SOLHBTL 1960 Cop Glsmarertivi’ L 10sFF 1w 3y eTailev Tes & 6T 9y, w6 LW MILD 9% Lp M6 361l 68T
srgesGeried CFmL_gs stew Geuermesr-srevpeyL Gouilild Fepsmiser LUPDE G®DBES
arailevrest sHaevsGar o ararer.  @QHLIeID, FPCUTE FeT®LISsLILL HeTer LFw
FPHETVEEBFANF®ET 2 (HeuTsGHLd 6FTe0eled FaTBISaTTeT % (hakes®f el L S eleTer
sLLeUTY, UL L eTLitaTell P/  F(HUSTERTTIOM LTI L SFeGTarT SLHBHLOGSTL)
Gunerp @)L_miE@pLd, B 2erppiFefieT w0 LW sHFHTVSEINsarTest H5CHTLTHSET (axes),
UTUIFRSGT (adzes) CLITGTD SDHFHAINE® TS FnfeODWTSSHL LIWGTLIL L Fgmuili) euflFsL EI%er
(grooves) Qamessi Liew QFmTavellwe sarmiFer (B SsLILL HeTarseT aumuievrs LS w
FHEHTL LGHTUT®R Q)(BHESedS 2 nIPLILBSHF@Imet (Narasimhaiah 1980, Rajan 1997; Gnanaraj
2023). spGug yspmuie) OFuiwliul’ L wulewr@®uurep, Sppoesty, GomerLiiimenaruiLb,
awend, Ogearertayri Cumain Osravedlwed FermiIseaT PW FHSTL LesTUTL L L1 Lpplw
Ao @GP L F FFa0HMeTS SBFTDET (Rajan et.al. 2022; Selvakumar 2021; Soundararajan 2020;
Gnanaraj 2023) (L L_cuenewt 3-4; aflerasLiul b 5). @QeupBn@sd sflwunes sfivs & Huwsss
FTVEHFETHEEHFHOT Q)OWTH FHTTISH MV LG SHFHTVLI LIGHTLITL 1) 6T HTVSH G 6T6OEH GV WL
awemgwenp OFuiw Quevaleenew. @Q)BHLOLE FHTewd FarsiGealcd STerLiLBL LS WUSDHTVS
FHaisemar oL B O)FTesT(h) 9 BSS FATSMSLI LB SDHT6 Q)L _LDTS e»L_WTeTLILI (S S
eraTLg Ogafleupm @y (pypeuns HaNGSDg. Cayd HeoL s5L0LUDD LITewesT LoPMILD
sp&maiser LupPlw LedCGeupiuil’ L aflergsmiser LB w spsrevLi LiewTLT®h upp) @b O)Fafleupmn
yiseweg spFmal. ullenid, yesrenouiled o arar opm 66T wilewmgaied B w FpsmevL
LGRTLIMTL. (DS FmmIF@HLD, HTVULPLD (LPODUWITSH alengwenn GlFwiwLiuL’ HeTerest. SiBrL_&Talled
B&TE& QUNSGLLBSSLULL L FEFSEIHON OMILD GLS® FTe0edlwe FaTmiseyard
FrSIDI%Hs% GO _evrd (Korisettar 2014). s0pprlger el Guop@gL u@GHseafied o arar
YPw spsT0 eumpeill_msemar enl wrerliL(G)SaeB D LiGSsTuie) OFuieFeyd 2 arer
Gapasears sy, SPCUTE Yspmuiey QFwwiiul’t wulewr@®uurep, OFeaTesTTET,
aevendF CUTeTp LB W SPSTvg ClGTVNWG) S6TEI%SE@HLD (LIL BIGET 6-7) LDPMILD LB W FHEHTVS
QST DI L_BISETTS DL WTOTLILIRSSLILIL L &) (hapessi®) f omail’ L $FHed 2 6Ter SLILIVGTLY,
ULl L_eTLiveTall  opmIL B (HeUeRTeRT IO DT L $F6) 2 6TaT SLHBLOGTLY. LOPMILD LS
FPHETVEEBHANS6T 2 (heunss LwTL@RSSLUILL L. gmiitiy euflgsL miger Csmesi 308@LD
Cupul't. Qsrevellwe sarsiger, LFw spsrevls uesTUT®h SLOPBHIL Q6D Q) (BEES®SS
Osafleuns 2 ewiigsHFaiper. LPwspsTwsd el  sSwrdliyd  GFwedpenmew  eLpETH
SLL_BISOTTHS FTTVTLD. (LPSDFHL L ST, YepLrenpsafer 21 @ pab@Gd GLmewengr”
(dolerite) LITedDSHMNOBBSHI FPHhailsar CFuiw Cuflw CLrwenrL FIeT(BHS6T H0HFONISETTSH
908008 BHs5LILIE L. @) TewTL_meug s 1L GG e, CHemauLiLi(hLd aLg eus B e (Lperio TS fewwiLi 6L,
Ouflw NOWIF6T eLPVSHDEHNON(BBSH HFDOLILIBLD. APV TeUS HL L FH60, 6L ©EhHF 6O aT
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YWD &TeVEF 68T S ()% 6T

QSDDLUILIL L Apev&EHVOGT (6 LIGHSH 60 FHeOaVIHaT HSBOLILIRILD, LbY] LIGFHSH 6D (1 (LPeHGT
wpelprarewpail Cufw CsredFed Q)BLILISTS HeDGHLILIBLD. SPHHaI 2 (56uTHsS S 66
@B LpFD Q)5 SL L BESLHYFET eLpevEsDHaT Fenl & @Ld Sermisai GovGw Bew L 6)LIniF et 6.
wped QOLuprs LB W FHFTVSHHNFmET dofeiowns@d Casuiliy afgsL _miser 6)g%meurL_
SOTEIFGT BIBlNV LIGDHEH@5SGH BB GOILILTE BT 201DMI%HEF5&H BBV LIGUWISHDHT
umpeil_ 11 uGHCur® Senl_LiLg), sP%al) OFuIsedleT @)mIF S5 L DTG Jo FeOLOWITSH S LD
Q@@L L gd urpail L1 LuGDEG ABRCwCw BLFBSH6TeNS CTRTLI®SS GDSB DI
sULeuTy, el L erLiverell wppid Sppoesiy pEHw CsTevelwed Formisailed 9FH%
Iarailed Fewl Gz Feoesar WHDILD (LpLpeno CLpTs FPEHBalser @)mi@& FeOQsar BaEGLD
QFwD LD BLBSHIOTATOSUILD LODD STEISND FnfeOLOWTHGFHH® LOHMILD DI L L 6D
BL_bFIGTOTE GTRTLIGHSUILD 6T(HSSHIIHFATDET. LoufeTBHILOLITEND HYHLPTUINGD @)(HLOLIS FTeVL]
LIGRTLITL 6O L& FMihE LOGTenT(h%F S (5Bg T(RSHLILIL L wrHRuller sfwsd sFNwsEss (AMS)
FMTVSETGEE®H & (Lp. 2142 e1aimid, Fousenaruiled eT(hEsLILIL L oaFAulest Smevid &).(Lp. 3345
eTIILD HetsGH) OFulw i Bereres. QFer epevld SOPBHTL 160 LPW FHHTLI LIGHTLIT(H
SHBTL_ST LTIV SaTBIH®TL (PG WSTH Q)(HHHS FnBILD 6TTLIS 2 DIPWTHSTDSI (Rajan
and Sivanantham 2025). @ hLbL|s FHBeilser HPLpsLILIRSSLILL L STIRISSTO LG FHDFHTVS
FHailsaT LweTLTL 1ge0 @) BHs Gleew Gledew wewpps Q) 5% Couewt(RLd. oy ullenitd, o5
OsT1Lipg @@L FTewgFeyd FL_msTsGeur ewg Bleaareeari Curppid eauenasull Gevr
LweTUTL 1960 QBED (HSES Cauent(HLd 6ITLI®S @)(HLOLISHTeV LIGTLTL 1§60 ()55 [Hai%er

Do LiLIewss ClaTessi(h) 2 UGS GHTTGTLD.

@) BLoL S ETVLD

OsaraflpBwrailed CGTL_s% UITDNIE STWSBD G (LPE®SWSTELD [BIGHIHDHTCV 3DV
YW SHEHTL LGTUTL 19D & & (BHSSSTHa L (LD @Q)(BLOLSSTVSMS, QUIVTHMISW HTLI
LIGRTLIT(  (protohistoric culture), S@HLIL-PouLiy) LTeeT euensLl LesTT®), OLBBISDHSTL
LGsTLIT( Sy eVevd Q) (HLOLIS el LicsTLIT(® 616l Lo Goumy Liesstim G OlLiwisarTed 61E5ai)%
a1 auegwenpGwm, plevwsrd uesturl GL yflgGar @)arn) eopssLiLiGSng. @) HLOLIS
sreLd, CLIBEISPLL & STV YOG OFTLSS UIVTDDIS FHTGULD 6T6S 60 LpHSLILI(HLD
uesTLThS@5sE QoL Gw e1psaisorear Ggaflaumer TeweaemrweDULd Q)evenev. Q)(HLOLIS
FTVLD V6V O\LIHBISDLIGHL_SHTLD 6TGTLIGI TV TD IS OB TL_5% FTVSH D G (LpHSWSTHLI
YLpEESBH0 Q)(BbS QR(HeUHE TG FLDF FL_BIG (LLeWDdGd OSTRSSLILIL L. QLTINS 2 6Ters).
@ LI, Q) BS FLOEFL_EIG (LpedD CIGTL_B% UITDNISFTVLD UenT OIS TL_ TSI 6 bS5 GTeTS].
QsT1@RenTed, ClLITHESED & w OFTavedlwed Fermisaied GopGlsrareriivil’ L CLEISD LI &
FITGTB1% TGS HPHLIGIHENS LOPMILD IL_GUTT 9 (BFHGD 2 GTaT LO(hEIFFle) HeWL_BGLD (LPSHILDSHSGIT
ST QFweaupPled Henl G5 SO 61pssl (SLOH-197mL8) CumBlssiu’ L Lmenest ¢ (% af e
i Pflunsg , COFMTL_Gs eugeIPnISSTLD auedT QLowgL CGTL_FERBESMS 2 nIF W TSGR STDSH
(Rajan 2016, Rajan and Sivanantham 2025). e1estGau, LoGwTewT(H% @ LoPMILD LIGSTLITL (HhF FT6STMI% 6 68T

SuLivemuied QpLoLs  srewll OQu@BEIspLmLF  Feremisaicd  QBES  OFTLE%
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UIIYMIE STl ClLIBEISD LI & Feararnisemar LI0s5 L1 LTigs Ceuessiiyujerers). smGLITg,
@LoysE srtws@ear COsrLgssasll L AEgOsTaters Gseenwner yare S$FHwUSsS

FMTVHHETSE (5% AT () (1% F) 68T Gur.

FL % Fev YaThFHerTs mlehisar L QBHwralled @pLoL) yBlLpFLILBSSLILIL L
TGS HeilPuwg Caemouwnes ssauvsmars Gssflas Lpwetn O0lFTesTLy (555 GG,
(LS (LpSeled 1971-@Q)ed SFBIL& LoTBleVD aDeaTd eTatd 0)FTevelled FaTEH e Hevl 5
SHLDEHTVE Hew1a &R gLy LitieoL ulled @QHLoLler CFmL_gsEsmevid ). (Lp. 1100 eresimiLd, Lerest
1979-@)60 grgevSTet LomBlevg@ed 2 aer Hyanmi CTeellwed FaTFF 6T SHLDSFTVS FeTss (b
G).(Lp.1300 e1dIMLD FBSLILIL L G L96Te8tT SHBTL ST @ LoIenTanaral Hnih 2 55719565
wrplewsHed wayrGseur YHw Fetsepd HCF sTvsL L gangd CFipsS155 HHSLILIL L F)
(Nagaraja Rao 1971; Sahi 1979; Agrawal and Joshi 1990; Tewari 2002). SFBILSTN60 2 GT6T LISSFTSIT
TG 0)% MO W 6D & 611E B0 (5B eLpesTmI LoTH H% el ed) (BB O\LDLILIL L BIeI& $H0% 5 HlwSss
FMTVSEETEEBHH6T Q) (BLOL| HP(PSLILIBGSSLILIL L FTvgGews F.(Lp. 16205 Clsmewnt(h ClFasing)
(Johansen 2014). L9eTL] @QBS5% &HTevHHe%EL_Mewg 2 557 1L9700555F0 2 aTeT HISLLH, LOGSH T,
grgL|om, @Lb(Lp FTeuLbHled o eTarT GLIGTE, HHBTL_sTalled o arar webvd) (Tewari 2003) &
Qsrevelwe FarsIFeled WL G5 FHTVESETSHEBFHeNT SyigLiLienl uled H).Lp.1700-1800% G5
s menr(y O FedevLiLL’ L &) siprL_srailler LATHFH (F). wLp. 2140-1940) oPmiLd O\F eI EIGTeTTRI 68T
s uaal (&.(p. 2220) FHwW FaTEIFald FWl_5F FHTeVHHeI%HEHF6T )(HLOLIGT HTVSMS
). wp. 3 Yy 1b Y uigLd gy ewrig 6ot (3 millennium BCE) (LpmLI GBS &S Cl&messi(h) ClFasipgy (Morrison 2005;
Thomas et.al., 2008).

APFFBOTT  PPId  Peusewer pHw  CQsrewellwed  FerEIFaNed Iy essTenLoufled
GupOlasrarertiul’ L yspruiaser, @sees QBFHuraied @@l CFTL_GHD s
ABp&LD GPISGI ST BBS HBSGIFaia CLI@BLD LLIPPISMS TPLBSH ) aTaret. Faismars
Qg revellwe $aTEF 60, @)(HLOLLT QlLITBL 6T HevL_G% Loewtesst (b5 % af 60 (BhgG CFsgasiu L
wiFfser, sfws HANUSEE FTVEEETEEH) LPDILD HTesTO)L_Taf @aflie) STVEEETSE R
eTeyILd @) oest(h (LpSFHwinmet HYPlaflwed (pewmaseafed (13-AMSI4C and 7-OSL)  F1ev5sewtss ()
QFuiaugp@ H6lwHgsraled 2 arer LfiL m u@LiLmwe) uicustd, HqfGCFIRTT LIDF®WEELHS
S uieusLd, Q&1L j-wjesileuif L’ 19 9sRevCrL L g Glaeri_g (IUAC, New Delhi), LFFLIme) Famesf) O med
gmlaflwed Blmieuetid (BSIP, Lucknow) wpmitd Quipiwed pomuidd) yuieusid (PRL, Ahmedabad)
APw @pg CeualGoaun yPlalwed YuicusnEISEHdSE eIl B HUDBIGT (LpLY6yHeT
Qupliul’L er. @aleuriey (pyeysaier eumuiewns @ Lotiler HyPlipsd H.wp. 2427 LpFed
B).(p. 3345 e1ew1s FMWsHETSE B OClFulwLivil Geterg (UL mGer 8-10; alerssLILIL LD 6). @9bS
QeuaiGougy yuicusmsaicd QbBrs Q) wCeaum yPlaflwed mi' Limisamerti (AMSC wpmid OSL)
LweTUGSHL QDL L (LpUpenLoWTeT &TevssentsdBH%aflasr 2y Litent_uied, (@)5Fwralled
@ pLotier yPlpsid epaSipad yuigionesigest Qmi% LGSEGHS Clasmesi(h) GClFedevLii’L g
(later part of third millennium BCE). &\.(1p.2500-3000 61651 &T6v 61606V eUenTwenm OlLIng oS LILITS
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YWD &TeVEF 68T S ()% 6T

T(h 35150\ sTaTarLiLIL (B eTens). 6TestaniLd ()5 &MevESew1%E (BE 6T . (Lp. HAGTHTLD Ul TLD TESSTLY 65T
WpPLUGH oW CFipseaaiwns o areret (F.(Lp. 3259 wopmid &) (Lp. 3345) (Rajan and Sivanantham 2025).

GLppiocwrly, ABISTH, OFeuEsed, WUleTHOLTD, HUFFFHEOMTT LOOMILD Faismar
Cunaip Gsrevadwed sarmigeiied Hew g mwoLl CumrpLl sefled @QpBa Crsfgsiiu’ L
wrSfsalled  CupOlsmearariul’ L $flwd $HINUGHE FTVESETEEBHIFeT (AMS-Accelerator
Mass Spectrometry),  LopmiLd FresrOL_mafl gaflfey STewsseasE®%er (OSL-Optically Stimulated
Luminescence) @Q)(BLOLIS FTvSP 6T yP(LpFsSensujd LoPDILD LIBewSW LG HPSH TS0 (bS]
(Late phase of Neolithic) (LpBe®SW Q) BLOLS FTevGFwEaes (Early phase of Iron Age) LIGHTLIML (B
wIPpISPevest HYPBGI0sTaTeTa D CHOUWTRT FHTVEHHEHTSHEBFGT 6uLpEIG UjaTarest (Rajan
etal, 2022; Rajan etal., 2017; Arun Raj etal, 2023; Rajan and Sivanantham 2025) (9L 1_&uenewst 5-7;
MNTFHSLILIL_BISET 7-9). HYMLOSHTRV HYDNIGD FTVSHTSHS B Sl i LiLienL_ulev,
L @QpFurailer OFbydsrevptd GClgatatpFwmaller @) @LoLjssmeptd (Iron Age) FLosmevL
LGSTUTL. (D& FMISHTTSHS DSBS ($555 Fn(HLD TRTLG 2 MISWTHDG. @Q)BS BlewevLiim enL_
2% Oeuiw evewg GCueys Gsafleyu®ss THisTvgFew CpolsmereriLi®w LS
QYaLpmuiaser wPnith YPlalued srwssensbhsear o gafl yfub. Curgeuns @) Lot
V(L&D 6TaILIg eslls G eugewrppled Bs pasFlwnmet Csmfleom’ L (perTGespmmisaied
RADIHE  FBSLULGEDS. QBLOET YP(LpHLD, LT W LDES@HSGHL  LIWGTNSEETS
Blewmseart: Ll Gamgw Blevmisars wIPPWeLLSSH VI, AHs alleneardged ClLmiLd
Blesisarts IPPWLSSF D (psFwLl ussToplwg, Gued Fm@sw Gouarrest
2 PLISDEGLD aFeT OlFTens YPSHALILEGLD, ST BHSH Fo, LGTLT(H LODDILD
UIVTOMIF CBTL_55 FTeV UTLHSMEHLPDUIGT UTIFRSGLL aulflalGSs5. Cped Lk se0
GTRTLIZI @Q)(BLOLIS HTevSFT LOF (PG UeTIFAWTES FBHSLILIGSDS. HdH FTVSHBL L5560
P pSLILRSSLILIL L edevg CopOsmererii’ L @mnlufbhsefer LwesTLIT®) 6T6TLIG  LOTL|6u LS
@eagp GCsnppsFar GOUiL_1s85 FHSLILGSDS. ST, SLOPBHTL Q6D Fewl S5 6Tar
GO Rsar yrLiLmailed Hevr_ggierar GnluiBsCarT(®h ST FLLGSS) LTISGL LpwpFHeow
Coglh SHaUeTSSIL_6lT, Fo (BB YuiajLer, LThs CsHSIL a1, Goidui’t 9spTuia)L e,
2 UGTLILI (DS SIFeVIL_68T GLop O mairar Gevewrig ujeTeng).

QGBS ETEUPLE, LIFWSHDHEHTUPLD (K CFT Q) (BB LiGTLITL B hlenev
GumartiLimenernwid, GlFarerteyrd, Feuseoar opmitd LD eumpeil LiLi@GFsefed oessrenoufled
CupOsmarartiuc’ L sflind $PAwWEsE (AMS) sTevsseanisdBisar LYFw spsiew Ceuermess-
srevpeL_Gouiliy  eumpallwed (pewp BIG UATTFRWEL_BS @QBLOLS  &HTwDFeYLD
CsTL_iBSBhESSH eTarTLiens GleualLiLi(hSaS@Ipest. euwibLeTell Pnid ComerLiLimenerud
AW COFTOOWED SeMBISET LB HHEHTGVL] LIGSTLITL 1) 63T HT6V 6T60emeVSE6T &. (Lp. 2000-1400 61657
e TwWmSHsLILIL (DeTerest. eTasflenid, Fev aumpaill_LiLig@Hsafed sredpent_GouiliL) eumpaied
plewallulmrs FTevsl L 550, GCaupifev LGHsalled &.1p.3000 2y esrRsanadBrGs @)HLOL
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Cosmogenic nuclide concentrations and Aceulian artifact burial ages

Minimum Denudation Maximum Renugation

Depth*  %Bet 26A1+ ) ) . before and

Samples @  (10° ateg™Y) (10° at-g-Y) burial agef before burial§ burial age} O
’ ] Ma)  (meMy™d (M)

(m-My™)

T8 6074 755 0.508 £ 0.03 1.131 £ 0.254 1.89 + 0.44 1.44 £0.34 2.16 £ 0.5 1.39 £0.32
T8 8824 950 0.543 £0.017 1.29 £0.123 1.75 + 0.18 1.45+£0.15 1.93 £0.19 1.43 £ 0.15
T7A 6877 487 0.436 +0.02 1.032 £0.1031.81+0.2 1.87 £0.21 2.22£0.241.78 £ 0.2
T3 B1-14 532 0.514 + 0.041 1.493 £ 0.0721.38 £ 0.13 1.99 £ 0.19 1.57 £ 0.152.03 £ 0.2
T3 B1-197 642 0.76 £ 0.062 2.082 + 0.098 1.39 £ 0.13 1.17 £ 0.11 1.52£0.141.17 £ 0.11
T3 B1-337 855 0.429 +0.034 1.236 + 0.051 1.43 £ 0.13 2.44 £ 0.23 1.59 £ 0.14 2.47 £ 0.23

*All depths obtained from individual trench datums were standardized by reference to a common stratigraphic datum coinciding with
the highest point at the site. Density of materials is 2.2 g-cm™.  fMeasurement uncertainties are restricted here to analytical
uncertainties within 1 SD.  $Minimum and maximum ages are calculated following (21). The minimum burial age calculations are
based on the stratigraphic and geomorphic evidence that the samples were deeply buried in the past but were recently brought nearer
the surface by erosion of the topsoil. Maximum burial ages account for postburial production of *°Be and 26Al by muons. In the latter
case, denudation is considered constant before and after burial. Burial-age uncertainties (+1c) include systematic errors in half-lives.
Spallation productions are 2.88 and 19.03 at-g™* - year * for °Be and Al respectively. Likewise, slow and fast muon contributions are
0.07 (*°Be) and 0.46 (®Al) at-g™*-year™ and 0.03 (*°Be) and 0.20 (*®Al) at-g™*-year™, respectively.  §Calculated background
denudation rates are maximum rates. The low values obtained are consistent with the low-elevation, low-relief topographic setting close
to oceanic base level. Further, the fact that °Be concentrations among artifacts are statistically similar (see SOM text) suggests that the
clasts share similar preburial exposure histories, implying that hominins exploited surface scatters of raw material clasts.

Attirampakkam : Scientific dates for the Lower Palaeolithic tools
(Shanti Pappu 2011 Science vol.331:1597 25th March 2011)
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Post-Infrared infrared-stimulated luminescence (pIR-IRSL) dates for Middle Palaeolithic tools
(Kumar Akhilesh 2018, Nature vol.554:99 1st February 2018)
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SCHOOL OF GEOGRAPHY AND THE ENVIRONMENT
UNIVERSITY OF OXFORD CENTRE FOR THE ENVIRONMENT

University of Oxford, South Parks Road, Oxferd, OX1 3QY, United Kingdom
Tel: +44(0)1865 285086

UNIVERSITY OF

Jjulie.durcan@ouce. ox.ac.uk
http://www.geog.ox.ac.uk/staff /jdurcan.htmil

23™ June 2025
Professor K Rajan

Tamil Nadu State Department of Archaeoclogy
Government of Tamil Nadu

Tamilsalai

Chennai 600008

India

Dear Professor K Rajan,

Thank you for submitting your sample for optically stimulated luminescence (OSL) dating at the Oxford
Luminescence Dating Laboratory, University of Oxford.

Your sample has been dating using the OSL signal from quartz using the single aliguot regenerative protocol
and | can confirm the calculated age is 10.47 + 0.85 ka.

Sample Equivalent Dose Dose Rate Age (ka)
(Gy) (Gy/ka)
CNR24-5501 37.91+1.62 3.62+0.25 10.47 + 0.85

Please see the following full dating report for further details relating to your sample.

Yours faithfully,

Dr Julie Durcan

Researcher, School of Geography and the Environment, University of Oxford
Oxford Luminescence Dating Laboratory Co-ordinator
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ISQIEC 17025201 7-Accredited Testing Laboratary

Beta Analytic, LLC

4985 SW 74th Count
hiami, FL 33156 USA
Tel, (305) 667-5167
info@petalabservices. com

REPORT OF RADIOCARBON DATING ANALYSIS

Submitter Sivanantham Ramalingam
Company Department of Archaeclogy

Laboratory Number Beta-759196

Sample Code CNR/L-01 2C32024 -1

Conventional Radiocarbon Age 3650 +/- 30 BP

95.4% Probability Calibrated Range(s)

(69.3%)
(26.1%)
Submitter Material
Pretreatment

Analyzed Material
Analysis Service
Percent Modern Carbon
Fraction Modern Carbon
D14C

L14C

Measured Radiocarbon Age

Calibrafion

2070 - 1935 cal BC
2135 - 2075 cal BC

Received Date July 3, 2025
Report Date  July 24, 2025

To validate report, scan this OR cote on a mebile S8
dewvice or go 12 hitpsJivenfy. betalabservices.com and %3
enfer the requested information E"-

Ratio of Stable Isctopes  IRMS 513C; -23.51 £ 0.30 ofoo

(4020 - 3885 cal BP)

{4085 - 4025 cal BP)
Charcoal

{Charred material):acidfalkali/acid
Charred material

AMS-Standard Delivery

63.48 +/- 0.24 pMC

0.6348 +/- 0.0024

-365.16 +/- 2 37 ofoo

-370.89 +/- 2.37 ofoo (1950:2025)
(without d13C correction): 3630 +/- 30 BP
BetaCal 5.0; High Probability Density Range Method: INTCAL20

Results are ISOEC-17025 accredited. All wark was done at Beta in-house NEC accelerator mass spectrometers and 4 Thermo IRMSs. The
"Caonventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is corrected for total isotopic fraction and was used for
calendar callbration where applicable. The Age s rounded to the nearest 10years and is reponted as radiocarbon years before present (BF),
“presant” = AD 1850. Resulls greater than the modem reference are reported as percent modern earbon (pMC). The modern reference standard
was 95% the 14C signature of NIST SRM-4990C (oxalic acid). Quoted errors ana 1sigma counting statistics, Calculated sigmas less than 30BP on
the Conventional Radiocarbon Age are conservatively rounded up to 30, d13C values are on the material #self (not the AMS d13C). d13C and
d15N values are relative to VPDB. References for calendar calibrations are cited at the bottom of calibration graph pages.
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F 1 Beta Analytic, LLC
BETR 4585 SW 74th Count
| Miami, FL 353155 USA

Tel. (305) 667-5167
ISOMEC 17025:2017-Accredited Testing Laboratory U QT A DN OB BSOS

REPORT OF RADIOCARBON DATING ANALYSIS

Submitter Sivanantham Ramalingam Received Date July 3, 2025
Company Department of Archaeclogy Report Date July 24, 2025

Laboratory Number Beta-759199

devica or go fo hitps-ifverify. batalabservices.com and v
Sample Code CNRJL-01C 32024 -4 enter the requesied information El A

Conventional Radiocarbon Age 3790 +/- 30 BP Ratio of Stable Isotopes IRMS &13C; -23.92 £ 0.30 o/oo
95.4% Probability Calibrated Range(s)

(91.9%) 2304 -2134cal BC (4254 - 4084 cal BP)
(2.2%) 2339-2319cal BC (4289 - 4269 cal BP)
1.3%) 2078 - 2062 cal BC (4028 - 4012 cal BP)
Submitter Material Charcoal
Pretreatment  (Charred material).acid/alkali/acid
Analyzed Material Charred material
Analysis Service  AMS-Standard Delivery
Percent Modern Carbon  62.39 +/- 0.23 pMC
Fraction Modern Carbon  0.6238 +/- 0.0023
D14C  -278.13 +/- 2.33 vloo
L14C  -381.76 +/- 2.33 ofoo (1950:2025)
Measured Radiocarbon Age  (without d13C correction): 3770 +/- 30 EP
Calibration BetaCal 5.0: High Probability Density Range Method: INTCAL20

Results are ISOAEC-17025 sccredited. All work was done at Beta in-house NEC accelerator mass specirometers and 4 Thermo IRMSs. The
“Conventional Radiocarbon Age" was calculated using the Libby half -life (5568 years), is correcied for total isotopic fraction and was used for
calendar calibration where applicable. The Age is rounded to the nearest 10years and is reported as radiocarben years before prasent (BP),
“present” = AD 1950, Results greater than the modem reference are reported as percent modern carbon (pMC). The modern reference standard
was 35% the 14C signature of NIST SRM-4980C (oxalic acid). Queted emors are 1sigma counting statistics. Calculated sigmas less than 30BP on
the Conventional Radiocarbon Age are conservatively rounded up to 30. d13C values are on the material itself (not the AMS d13C). d13C and
d15N values are ralative to VPDB. References for calendar calibrations are cited at the bottom of calibration graph pages.
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Beta Analytic, Inc.
4985 SW 74™ Court

1 Miami, FL 33155 USA
BETR | Beta Analytic

Fax: 305-6463-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham

Report Date:  February 22, 2021

Tamil Madu Department of Archaeclogy Material Received:  February 02, 2021
Conventional Radiocarbon Age (BF) or
Laboratory Number Sample Code Number Percent Modem Carbon (pMC) & Stable Isotopes
Beta - 583589 ADC1-003 3470 +- 30 BP IRMS &13C: -25.0 oloo
(86.1%) 1885 - 1734 cal BC (3834 - 3683 cal BP)
{ 9.3%) 1719 - 1892 cal BC (3668 - 3641 cal BP)
Submitter Material: Charcoal
Pretreatment; (chamed material) acid/falkali/acid
Analyzed Material: Charred material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 64.92 +/- 0.24 pMC
Fraction Modern Carbon: 0.8492 +/~ 0.0024
D14C; -350.77 +/- 2.42 oloo
A14C; -356.32 +/- 2.42 oloo (1950:2021)
Measured Radiocarbon Age: (without d13C comection): 3470 +/- 30 BP

Calibration:

BetaCal4.20: HPD method: INTCAL20

Resuts ore |SONEC-1T025:2017 acoredied. Mo sub-corfracting or student bmbor was used in the analyses. Al work was done of Bela in 4 inhouse NEC acodlorator miss
spoctromaters and 4 Thermo IRMSs. Tha °C Age” was using the Libby hafife (5568 years), s comected for folal isotopic faclion and was

usad for calendar calibration whers applicable. The Age is mundsd o the neamssi 10years and s meporied as mdiccarbon years before present (BF), “present® = AD {1850
Resuts greater than the modem reference are reported as percent modem carbon (pMC). The modem melerence standard waa 95% the 14C signature of NIST SRM-4000C
(cxalle acid). Quoted amors are 1sigma counting steistics. Calculsted sigmas lesa then 30BF on the Convenional Radiccarbon Age are conssrvatively roundad wp t 30,
d13C wvalues are on the metersl fmell (ot e AMS di3C). d13C end di5N values ere reisive 0 WPDE-1. References for calendar calibrations sre cited &t the botiom of

caibretion greph pagea.
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BETA | Beta Analytic

Beta Analytic, Inc.

4985 SW 74™ Court

Miami, FL 33155 USA

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham

Report Date:  March 14, 2022

Tamil Nadu Department of Archagclogy Material Received;  February 28, 2022
Conventional Radiocarbon Age (BP) or
N
Laboratory Number Sample Code Number Percent Modem Carbon (pMC) & Stable Isotopes
Beta - 620258 MLP1-004 3760 +/- 30 BP IRMS 513C: -24.8 oloo
(64.8%) 2239 - 2127 cal BC (4188 - 4076 cal BP)
(15.5%) 2287 - 2246 cal BC (4236 - 4195 cal BP)
(15.2%) 2093 - 2041 cal BC (4042 - 3890 cal BP)

Submitter Material: Charcoal

Pretreatment. (charred material) acid/alkali/acid

Analyzed Material: Chamed material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 62.62 +/- 0.23 pMC

Fraction Modern Carbon: 0.6262 +/- 0.0023
D14C: -373.79 +/- 2.34 oloo

A14C: -379.22 +/- 2.34 oloo (1950:2022)
Measured Radiocarbon Age: (without d13C comection): 3750 +/- 30 BP
Calibration: BetaCal4.20: HPD method: INTCAL20

Resuits are ISONEC-1T7025:2017 acoredied. No  sub-comtracting or stwdent lmbor was used in the analyses. Al work was done at Bem in 4inhouse NEC accelermtor mess
specirometers and 4 Thermo IRMSs. The °C Aga™ wea using the Libby half-ife (5588 years). |s comected for lolal lsotopic fracSion and was
usad for calandar calibration whers applicabls. The Age |5 runded o the nearest 10years and & meponed as rediocarbon years before present (BF), “pressnt® = AD 1850
Resuts greater than the modem referenca sre reporied &s parcent modem carbon (pMC). The modem referance standard was 95% the 14C signeture of MIST SRM-4080C
{oxalic acid). Cuoied emors are 1sigma counting stsistics. Calculsted sigmas less then 30EF on the Cor Age are cor y rounded up to 30,
#13C valies &re on Whe malsdal Rsell [hol the AMS d13C) @13C and 415N velues are felstive o VPDB. References for calendar calibrelions ane cited &l Me bobiom of

calbration graph pages.
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Beta Analytic, Inc.
4985 SW 74™ Court

BETR J| Beta Analytic Loty
TESTING LABORATORY B T AL DG
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham Report Date:  February 22, 2021
Tamil Nadu Department of Archaeology Material Received:  February 02, 2021
Laboratory Number Sample Code Numt Conventional Radiocarbon Age (BP) or

Percent Modern Carbon (pMC) & Stable Isotopes

Beta - 583584 8GI1-003 4300 +/- 30 BP IRMS 513C: -24.2 oloo
(80.7%) 2939 - 2881 cal BC (4888 - 4830 cal BP)
(11.3%) 3011 - 2974 cal BC (4960 - 4923 cal BP)
( 3.4%) 2969 - 2848 cal BC (4918 - 4897 cal BP)

Submitter Material: Charcoal
Pretreatment: (charred material) acidfalkali/acid
Analyzed Material: Chamed material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 58.55 +/- 0.22 pMC

Fraction Modern Carbon: 0.5855 +/- 0.0022
D14C: -414.50 +/- 2.19 oloo
A14C: -419.51 +/- 2.19 oloo (1850:2021)
Measured Radiocarbon Age:  (without d13C comection): 4280 +/- 30 BP
Calibration: BetaCal4.20: HPD method: INTCAL20

Resuits are ISONEC-1T7025:2017 acoredied. No  sub-comtracting or stwdent lmbor was used in the analyses. Al work was done at Bem in 4inhouse NEC accelermtor mess
specirometers and 4 Thermo IRMSs. The °C Aga™ wea using the Libby half-ife (5588 years). |s comected for lolal lsotopic fracSion and was
usad for calandar calibration whers applicabls. The Age |5 runded o the nearest 10years and & meponed as rediocarbon years before present (BF), “pressnt® = AD 1850
Resuts greater than the modem referenca sre reporied &s parcent modem carbon (pMC). The modem referance standard was 95% the 14C signeture of MIST SRM-4080C
{oxalic scid). Cuoied emors are 1sigma counting stsistics. Calculsted sigmas less then 30EF on the Cor Age are cor y rounded up to 30,
#13C values are on Whe metedal isal! (not he AMS d13C). d13C and d15N values ae relafive 1o WPDB-1. References for calendar calibrabions are ciled 2t e boltom of
calbration graph pages.
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BETA | Beta Analytic

Beta Analytic, Inc.

4985 SW 74™ Court

Miami, FL 33155 USA

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham

Report Date:  February 22, 2021

Tamil Nadu Department of Archagclogy Material Received:  February 02, 2021
Conventional Radiocarbon Age (BP) or
N
Laboratory Number Sample Code Number Percent Modem Carbon (pMC) & Stable Isotopes
Beta - 583582 SGI1-001 4540 +i- 30 BP IRMS 513C: -23.5 oloo
(61.5%) 3243 - 3102 cal BC (5192 - 5051 cal BP)
(32.4%) 3368 - 3282 cal BC (5317 - 5231 cal BP)
[ 1.5%) 3276 - 3266 cal BC (5225 - 5215 cal BP)

Submitter Material: Charcoal

Pretreatment. (charred material) acid/alkali/acid

Analyzed Material: Chamed material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 58.83 +/- 0.21 pMC

Fraction Modern Carbon: 0.5683 +/-~ 0.0021
D14C: -431.74 +/- 2.12 oloo

A14C: -436.60 +/- 2.12 oloo (1950:2021)
Measured Radiocarbon Age: (without d13C comection): 4520 +/- 30 BP
Calibration: BetaCal4.20: HPD method: INTCAL20

Resuits are ISONEC-1T7025:2017 acoredied. No  sub-comtracting or stwdent lmbor was used in the analyses. Al work was done at Bem in 4inhouse NEC accelermtor mess
specirometers and 4 Thermo IRMSs. The °C Aga™ wea using the Libby half-ife (5588 years). |s comected for lolal lsotopic fracSion and was
usad for calandar calibration whers applicabls. The Age |5 runded o the nearest 10years and & meponed as rediocarbon years before present (BF), “pressnt® = AD 1850
Resuts greater than the modem referenca sre reporied &s parcent modem carbon (pMC). The modem referance standard was 95% the 14C signeture of MIST SRM-4080C
{oxalic scid). Cuoied emors are 1sigma counting stsistics. Calculsted sigmas less then 30EF on the Cor Age are cor y rounded up to 30,
#13C values are on Whe metedal isal! (not he AMS d13C). d13C and d15N values ae relafive 1o WPDB-1. References for calendar calibrabions are ciled 2t e boltom of

calration graph pages.
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Beta Analytic, Inc.
4985 SW T4 Court

BETR | Beta Analytic Tl 305-667-5167
TESTING LABORATORY Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham Report Date:  February 22, 2021
Tamil Madu Department of Archaeclogy Material Received:  February 02, 2021

Conventional Radiocarbon Age (BF) or

Laboratory Number Sample Code Number Percent Modem Carbon (pMC) & Stable Isotopes
Beta - 583593 $GI1-002 4670 +/- 30 BP IRMS 513C: -25.4 oloo
(95.4%) 3519 - 3371 cal BC (5468 - 5320 cal BP)

Submitter Material: Charcoal
Pretreatment. (charred material) acid/alkali/acid
Analyzed Material: Chammed material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 55.91 +/- 0.21 pMC
Fraction Modern Carbon: 0.5591 +/- 0.0021
D14C: -440.86 +/- 2.09 oloo
A14C: 44564 +/- 2.09 oloo (1950:2021)
Measured Radiocarbon Age: (without d13C correction): 4680 +/- 30 BP
Calibration: BetaCal4.20: HPD method: INTCALZ20

Results ars [SONEC-1TO25:2017 accredied, Mo sub-contracting of student labor was wsed In the analyses. All work was done al Bela in 4in-house NEC scoslerator mass
spactromaters and 4 Thermo IRMSs, The "Ci Age” was using the Lbby half-ife (3503 ysars), s comected for tolal isotoplc facon and was
usod for calendar calibration whers applicable. The Age is rounded to the nearsst 10years and = reporied as radiccarbon years befors present (BF), “present” = AD 1850
Resuits greater than the modem referonce are reported as percent modem carbon (pMC). The modem refersnce standard was 95% tha 14C signafme of MIST SRM-4060C
(oxalic acd). Quoted emors are 1sigma counting stalistics. Calculsted sigmas lexs then 30BP on the Convenfional Radiccarbon Age are conservalively rounded wp to 30,
d13C wvalues are on the malersl el (not the AMS di3C). di3C end di5N values ere relaive i YPDE-1. Refersnces for calendar calibraions are ciled sf the boltom of
calbration greph pages.
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BIRBAL SAHNI INSTITUTE OF PALAEOSCIENCES
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(AN AUTONOMOUS INSTITUTE UNDER DEPARTMENT OF SCIENCE & TECHNOLOGY, GOVERNMENT OF INDIA}

The Commissioner,

Department of Archaeology,
Government of Tamil Nadu,
Tamil Salai, Egmore, Chennai 600008.

Dear Sir,

=i

53 University Road,
wETE-2268 007
Lucknow-226 007

HIRE (INDIA)

31.12.2024

Five urn pieces were dated using luminescence dating method in BSIP, Lucknow, and among
them 2 of them were dated in PRL, Ahmedabad for reliability check. As dose rate measurements

are stillongoing, the luminescence ages tabulated below are provisional. The ages are to be

understood as this many years ago (since 2019 - sample collection year) the urns were made by

the kiln.

firing in )
Sl No. Institute Name Sample Code Age (years)

1 BSIP A2-Uml_BSIP 4500400
2 PRL A2-Uml_PRL 4400+400
3 BSIP A2-Um3_BSIP 33004600
4 BSIP L13-Um2_BSIP 4000300
5 BSIP L13-UmnS_BSIP 3900+400
6 PRL L13-Um5_PRL 4500+300
7 BSIP L13-Urmn8_BSIP 4000400

Thanks.

odleas
r. P. Morthekai
Scientist - D

morthekai(@gmail.com / Mobile +91 9787952151
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#IT&=F ssgeursr 9@t Physical Research Laboratory
(37 BYh, Hafter Remrfrgfde) (A unit of Dept. of Space, Govt. of India)
STELETRT, FEHSTATG - 380 009, S Mavrangpura, Ahmedabad - 380 009, India

mLaATIReN siE e

14™ Jan 2023

To

The Commissioner

Department of Archaeology
Government of Tamil Nadu

Tamil Salai , Egmore Chennai 600008

Dear Sir,

Two um pieces of Sivagalai urns were dated using luminescence dating method in PRL,

Ahmedabad. The ages below are tentative as dose rate measurements are still pending.

SL No. Institute Name Sample Code Age (years)
1 PRL AZ2-Uml PRL 4400400
2 PRL L13-Um5 PRL 45004300

Ms. Malika Singhal is involved in the project under my supervision.

Thanks.

m
el

Dr. Naveen Chauhan

Dr. Naveen Chauhan, Associate Professor, AMOPH Division
Office Phone: +91-79-2631-4753, Mohile: +91-8076266801
e-mail: chauhan@prl.res.in
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BETA | Beta Analytic

Beta Analytic, Inc.

4985 SW 4™ Court
Miami, FL 33155 USA

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham
Tamil Madu Department of Archaeclogy

Report Data:  August 27, 2021
Material Received:  August 18, 2021

Conventional Radiocarbon Age (BP) or

Laboratory Number Sample Code Number Percent Modern Carbon (pMC) & Stable lsotopes
Beta - 600727 S5GI20198-1-002 2560 +/- 30 BP IRMS 513C: -25.6 o/oo
(60.0%) 805 - 747 cal BC (2754 - 2696 cal BP)
(24.8%) 643 - 564 cal BC (2592 - 2513 cal BP)
(10.5%) 689 - 665 cal BC (2638 - 2614 cal BP)

Submitter Material: Organics (husk with soil)

Pretreatment. (plant material) acid/alkali‘acid

Analyzed Material: Plant material

Analysis Service: AMS-PRIORITY delivery
Percent Modemn Carbon:  72.71 +/- 0.27 pMC
Fraction Modermn Carbon: 0.7271 +/- 0.0027

D14C: -272.90 +- 2.72 oloo

A14C: -279.12 +/- 2.72 ofoo (1950:2021)
Measured Radiocarbon Age: (without d13C comection): 2570 +/- 30 BP
Calibration: BetaCal4.20: HPD method: INTCAL20

Results are |SONEC-1T025:2017 scorediied. Mo sub-contracting or stwdent labor was used In the analyses. Al work was done at Beta in 4 inhouse MNEC accelamior mess
spectrometers and 4 Thermo [RMSs. Tha G Ape” was using the Libby heif-ife (5563 years). s comected for tolal lsotopic fraclion and was
used for calendar callbeation where applicable. The Age iz rounded ‘o the nearest 10yesrs and k= repored ea rediocarbon years before present (BP), “present® = AD 1850,
Resuts greater than the modem referenca sre reporisd &3 parcent modem cabon (pMC). The modem referance standsrd was 95% tha 14C signature of MIST SRM-4280C
(oxalic acid). Quoted emors are 1sigma ocounting sislistics. Calculated sigmas less then 30EF on the Cor Age are cor y rounded up to 30,
#13C values aré on e matedal fsa (ot B AMS d13C). d13C and d15N valess e relafive 1o WPDE-1. References for calendar callbvations are cited =t e boltom of

ealibration graph pages.
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BETA | Beta Analytic

Beta Analytic, Inc.

4985 SW 74 Court
Miami, FL 33155 USA

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham

Report Date:  October 14, 2022

Tamil Madu Department of Archaeclogy Material Received:  September 26, 2022
Conventional Radiocarbon Age (BF) or
Labora Sample MNumber
toy Number Code Percent Modem Carbon (pMC) & Stable lsotopes
Beta - 640432 PBI/2022- 005 2540 +/- 30 BP IRMS 513C: -23.4 oloo

(42.9%) 649 - 547 cal BC (2598 - 2496 cal BP)
(37.0%) 796 - 739 cal BC (2745 - 2688 cal BP)
(15.5%) 694 - 663 cal BC (2643 - 2612 cal BP)

Submitter Material: Charcoal

Pretreatment. (charred material) acidfalkali/acid

Analyzed Material: Charmed material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 72.89 +/- 0.27 pMC

Fraction Modern Carbon: 0.7289 +/- 0.0027
D14C: -271.09 +- 2.72 oloo

A14G: -277.41 +/- 2.72 aloo (1850:2022)
Measured Radiocarbon Age: (without d13C correction): 2510 +/- 30 BP
Calibration: BetaCal4.20; HPD method: INTCAL20

Resuts s [SOAEC-1T025:2017 accredied. No sub-contracting or sudent Wmbor was used in the snalyses. All work was done at Beta in 4inhousa NEC accalerstor mass
spectromatars and 4 Therma [RMSs. Tha Ape” wea using tha Libby haif-ife (5568 years). |s comectad o f\olal lsctoplc fracion and was
ueed for calendar calibrstion whers spplicable. The Age s rounded %o the nearest 10vyears and = reported =s radiccarbon yeasrs before present (BF), “present” = AD 1050,
Results greater than the modem reference are reporied &s percent modem carbon (pMC). The modem reference standsrd was 85% the 14C signshwe of WIST SRM-4280C
(oxalic acid). Quoled omors are fsigma counting stalistics Calculaled sigmas less then 30BP on the Cor Age are cor y rounded up to 30
d13C valugs sre on the materal Reself (hol the AMS d13C). d13C end 415N velues are relefive to VPDS, References for calender calibretions are cited ai e botiom of

calbraion grapgh pages.

93



BETA | Beta Analytic

ISO/IEC 17025:2017-Accredited Testing Laboratory

Beta Analytic, Inc.

4985 SW 4™ Court
Miami, FL 33155 USA

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham
Tamil Madu Department of Archaeclogy

Report Date:  October 14, 2022

Material Received:

September 26, 2022

Conventional Radiocarbon Age (BP) or

Laboratory Number Sample Code Number Percent Modern Carbon (pMC) & Stable lsotopes
Beta - 640430 PBI2022 - 003 2440 +/- 30 BP IRMS 513C: -24.5 oloo
(62.3%) 591 - 408 cal BC (2540 - 2357 cal BP)
(22.3%) 751 - 684 cal BC {2700 - 2633 cal BP)
{ 9.7%) 868 - 634 cal BC (2617 - 2583 cal BP)
( 1.4%) 822 - 613 cal BC {2571 - 2562 cal BP)
Submitter Material: Gharcoal
Prefreatment: (charred material) acid/alkali/acid
Analyzed Material: Charred material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 73.80 +/- 0.28 pMC
Fraction Modern Carbon: 0.7380 +/- 0.0028
D14C: -261.95 +/- 2.76 oloo
A14C: -268.35 +1- 2.76 oloo (1950:2022)
Measured Radiocarbon Age: (without d13C corection): 2430 +/- 30 BP

Calibration:

BetaCal4.20: HPD method: INTCAL20

Results are |SONEC-1T025:2017 scorediied. Mo sub-contracting or stwdent labor was used In the analyses. Al work was done at Beta in 4 inhouse MNEC accelamior mess

spectrometers and 4 Thermo [RMSs. Tha G Age” was

using the Libby half-ife (5568 years), ls comected for tolal lsotopic fracSon and was

used for calendar callbeation where applicable. The Age iz rounded ‘o the nearest 10yesrs and k= repored ea rediocarbon years before present (BP), “present® = AD 1850,
Resuts greater than the modem referenca sre reporisd &3 parcent modem cabon (pMC). The modem referance standsrd was 95% tha 14C signature of MIST SRM-4280C

(oxalic acid). Quoled emore are 1sigma oounting sialistics. Calculsted sigmas less then 30BP on the Cor

Age are cor y rounded up to 30.

#13C values &re on the matedal Hself (hol the AMS d13C) 913C and 415N velues are relstive o VPDB, Refarences for calendar callbrefions ame ciled &l e bollom of

ealibration graph pages.
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4985 S.W. 74 COURT

MIAMI, FLORIDA, USA 33155

PH: 305-667-5167 FAX:305-663-0964
beta@radiocarbon.com

BETA ANALYTIC INC.

DR. M.A. TAMERS and MR. D.G. HOOD

REPORT OF RADIOCARBON DATING ANALYSES

Dr. K. Rajan Report Date: 8/4/2011
[Pondicherry University Material Received: 7/22/2011
Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)
Beta - 302854 2430 +/- 30 BP -24.3 ofoo 2440 +/- 30 BP
LE : PTL-MEG-I
ALYSIS : AMS-Standard delivery

TERIAL/PRETREATMENT : (organic sediment): acid washes
2 SIGMA CALIBRATION : Cal BC 750 to 680 (Cal BP 2700 to 2630) AND Cal BC 670 to 610 (Cal BP 2620 to 2560)
Cal BC 600 to 410 (Cal BP 2560 to 2360)

Dates are reported as RCYBP (radiocarbon years before present,
"present” = AD 1850). By international convention, the modemn
reference standard was 95% the 14C activity of the Mational Institute
of Standards and Technology (NIST) Oxalic Acid (SRM 4890C) and
calculated using the Libby 14C half-life (5568 years). Quoted emors
represent 1 relative standard deviation statistics (68% probability)
counting errors based on the combined measurements of the sample,
background, and modern reference standards, Measured 13C/12C
ratios (delta 13C) were calculated relative to the PDB-1 standard.

The Conventional Radiocarbon Age represents the Measured
Radiocarbon Age corrected for isotopic fractionation, calculated
using the delta 13C. On rare occasion where the Conventional
Radiocarbon Age was calculated using an assumed delta 13C,
the ratio and the Conventional Radiocarbon Age will be followed by **".
The Conventional Radiocarbon Age is not calendar calibrated.
When available, the Calendar Calibrated result is calculated
from the Conventional Radiocarbon Age and is listed as the
*Two Sigma Calibrated Result” for each sample.
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Beta Analytic, Inc.
4985 SW 74" Court

H Miami, FL 33155 USA
BETR || Beta Analytic

Fax: 305-663-0964
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham
Tamil Madu Department of Archaeclogy

Report Date:  February 22, 2021
Material Recelved:  February 02, 2021

Laboratory Number Sample Code Number Conventional Radiocarbon Age (BF) or

Percent Modern Carbon (pMC) & Stable Isotopes

Beta - 5B35T5

(93.9%)
( 0.8%)
( 0.6%)

Submitter Material:

Pretreatment:
Analyzed Material:
Analysis Service:

Percent Modern Carbon:
Fraction Modemn Carbon:
D14C:

A14C:

Measured Radiocarbon Age:
Calibration:

KLD&-008 2380 +i- 30 BP IRMS 813C: -27.6 ofoo

542 -393 cal BC (2491 - 2342 cal BP)
716 - 711 cal BC (2665 - 2660 cal BP)
659 - 655 cal BC (2608 - 2604 cal BP)

Charcoal

(charred material) acid/alkali/acid

Charred material

AMS-Standard dalivery

74.36 +/- 0.28 pMC

0.7436 +/- 0.0028

-256.42 +/- 2.78 oloo

26278 +I- 2.78 oloo (1850:2021)

(without d13C comection): 2420 +/- 30 BP
BetaCal4.20: HPD method: INTCAL20

Results are |SONEC-1T025:2017 scorediied. Mo sub-contracting or stwdent labor was used In the analyses. Al work was done at Beta in 4 inhouse MNEC accelamior mess
spectrometers and 4 Thermo [RMSs. Tha G Age” was using the Libby heif-ife (5563 years). s comected for tolal lsotopic fraclion and was

used for calendar callbeation where applicable. The Age iz rounded ‘o the nearest 10yesrs and k= repored ea rediocarbon years before present (BP), “present® = AD 1850,
Resuts greater than the modem referenca sre reporisd &3 parcent modem cabon (pMC). The modem referance standsrd was 95% tha 14C signature of MIST SRM-4280C
(oxalic acid). Quoted emors are 1sigma ocounting sislistics. Calculated sigmas less then 30EF on the Cor Age are cor y rounded up to 30,
#13C values aré on e matedal fsa (ot B AMS d13C). d13C and d15N valess e relafive 1o WPDE-1. References for calendar callbvations are cited =t e boltom of

ealibration graph pages.
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Beta Analytic, Inc.
4985 SW 74" Court

BETR || Beta Analytic Lt
TESTING LABORATORY Faxl: e
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham Report Date:  February 22, 2021
Tamil Madu Department of Archaeclogy Material Received:  February 02, 2021

Conventional Radiocarbon Age (BP) or

Laboratory Number Sample Code Number Percent Modern Carbon (pMC) & Stable lsotopes
Beta - 583578 KLD8-010 2450 +I- 30 BP IRMS 513C: -25.1 o/oo
(94.1%) 775 - 514 cal BC (2724 - 2463 cal BP)
( 1.3%) 500 - 486 cal BC (2449 - 2435 cal BP)

Submitter Material: Charcoal
Pretreatment. (charred material) acidfalkali/acid
Analyzed Material: Charred material
Analysis Service: AMS-Standard delivery
Percent Modemn Carbon: 73.35 +/- 0.27 pMC

Fraction Modern Carbon: 0.7335 +/- 0.0027
D14C:; -266.53 +/- 2.74 oloo
A14C: -272.81 +/- 2.74 oloo (1950:2021)
Measured Radiocarbon Age: (without d13C comection): 2480 +/- 30 BP
Callbration: BetaCal4.20: HPD method: INTCAL20

Results are |SONEC-1T025:2017 scorediied. Mo sub-contracting or stwdent labor was used In the analyses. Al work was done at Beta in 4 inhouse MNEC accelamior mess
spectrometers and 4 Thermo [RMSs. Tha G Ape” was using the Libby heif-ife (5563 years). s comected for tolal lsotopic fraclion and was
used for calendar callbeation where applicable. The Age iz rounded ‘o the nearest 10yesrs and k= repored ea rediocarbon years before present (BP), “present® = AD 1850,
Resuts greater than the modem referenca sre reporisd &3 parcent modem cabon (pMC). The modem referance standsrd was 95% tha 14C signature of MIST SRM-4280C
(oxalic acid). Quoted emors are 1sigma ocounting sislistics. Calculated sigmas less then 30EF on the Cor Age are cor y rounded up to 30,
#13C values aré on e matedal fsa (ot B AMS d13C). d13C and d15N valess e relafive 1o WPDE-1. References for calendar callbvations are cited =t e boltom of
enlbration graph pages.
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4985 S.W. 74 COURT

MIAMI, FLORIDA, USA 33155

PH: 305-667-5167 FAX:305-663-0964
beta@radiocarbon.com

BETA ANALYTIC INC.

DR. M.A. TAMERS and MR. D.G. HOOD

REPORT OF RADIOCARBON DATING ANALYSES

Dr. K. Rajan Report Date: 9/26/2011

Pondicherry University Material Received: 9/15/2011

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)
Beta - 305904 2390 +/- 30 BP -24.6 o/oo 2400 +/- 30 BP

S5AMPLE : PTL-MEG-1V

ANALYSIS : AMS-5Standard delivery

MATERIAL/PRETREATMENT : (organic sediment): acid washes

2 SICMA CALIBRATION Cal BC 720 to 700 (Cal BP 2670 to 2650) AND Cal BC 540 to 400 (Cal BP 2490 to 2350)

Dates are reporied as RCYBFP ([radiocarbon years before present,
‘present” = AD 1950), By intemational convention, the modem
refarence standard was 95% the 14C activity of the National Institute
of Standards and Technology (NIST) Oxalic Acid (SRM 4990C) and
calculated using the Libby 14C half-life (5568 years). Quoted errors
reprasent 1 relative standard deviation statistics (68% probability)
counting errors basaed on the combinad measuremeants of the sampla,
background, and modem reference standards. Measured 13C/12C
ratios (delta 13C) were calculated relative to the PDB-1 standard.

The Conventional Radiocarbon Age represents the Measured
Radiocarbon Age corected for isolopic fractionation, ecalculated
using the delta 13C. On rare occasion where the Conventional
Radiocarbon Age was calculated using an assumaed daelta 13C,
the ratio and the Conventional Radiocarbon Age will be followed by .
Tha Conventional Radiocarbon Age is not calendar calibrated.
When available, the Calendar Calibrated result is calculated
from the Conventional Radiocarbon Age and is listed as the
“Two Sigma Calibrated Result” for each sample.
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Beta Analytic, Inc.
4985 SW 74" Court

BETR || Beta Analytic Lt
TESTING LABORATORY hsin gy Mt
info@betalabservices.com

ISO/IEC 17025:2017-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham Report Date:  February 22, 2021
Tamil Nadu Department of Archaeclogy Material Received:  February 02, 2021

Conventional Radiocarbon Age (BF) or

Laboratory Number Sample Code Number Percent Modem Carbon (pMC) & Stable Isotopes
Beta - 583576 KLD6-007 2470 +- 30 BP IRMS 513C: -25.6 oloo
(93.3%) 766 - 465 cal BC (2715 - 2414 cal BP)
{ 21%) 436 - 422 cal BC (2385 - 2371 cal BP)

Submitter Material: Charcoal
Pretreatment: (charred material) acid/alkalifacid
Analyzed Material: Charred material
Analysis Service: AMS-Standard delivery
Percent Modern Carbon: 73.53 +/- 0.27 pMC

Fraction Modemn Carbon: 0.7353 +/- 0.0027
D14C: -264.71 +/- 2.75 oloo
A14C: -270.99 +/- 2.75 ofoo (1950:2021)
Measured Radiocarbon Age: (without d13C correction): 2480 +/- 30 BP
Calibration: BetaCal4.20: HPD method: INTCALZ0

Resuts 8re |SONEC-17025:2017 accrediad. No sub-contracing or etudent labor was used In the snalyses. Al work wes dong ot Beta in 4 infouss NEG sccslerstor mass
speciometers and 4 Thermo [RMSs, The “Conventionsl Radiocarbon Age” wes celculated wsing fhe Libby helf-ife (5568 years), i comected for fotsl fsotoplc fracon and was
wsed for calendar callbration whers applicable. The Age is rounded io the nearest 1Dyesrs and & mepoded as radiocarbon years before present (BF), "present” = AD 1850,
Resuits greater than the modem refarence are reported as pancent modem caon (EMC). The modem rneferonce standard was 96% the 14C signature of MIST SRM-4080C
(oxalic mcid). Quoted emors are 1sigma counting sfofistics. Calculated sigmas less then 30BP on the Cor Age are cor rounded up to 30,
d13C wvalues are on the materdsl fseH (not the AMS d13C). d13C end d15W velues are relave to WPDE-1. References for calendar calibrations are cited st fhe botiom of
cafbration graph pages.
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Beta Analytic Inc
4985 SW 74 Court

BETR | Beta Analytic isl Fovion 752

TESTING LABORATORY Fax: 305-663-0964

info@betalabservices,com

ISO/IEC 17025:2005-Accredited Testing Laboratory

REPORT OF RADIOCARBON DATING ANALYSES

J. Ranijith Report Date:  March 11, 2019

Tamil Nadu Government Material Received: February 25, 2019

‘Conventional Radiocarbon Age (BF) or
Percant Modam Carbon (pMC) & Stable lsotopes

Laboratory Number Sample Code Number
Calendar Celibrated Results; 5.4 % Probability
High Probability Density Range Method (HPD)
Beta - 519476 KLD-2018/Sample No.1 2530 +i- 30 BP IRMS 813C: -23.8 oloo
(45.7%) 651 - 543 cal BC (2600 - 2492 cal BP)
(35.8%) 797 -731 cal BC (2746 - 2680 cal BP)
(13.9%) 691 - 660 cal BC (2640 - 2608 cal BP)

Submitter Material: Charcoal
Pretreatment. (charred material) acidfalkalifacid
Analyzed Material: Charred material
Analysis Service: AMS-Standard delivery
Percent Modem Carbon: 72.98 +/- 0.27 pMC
Fraction Modem Carbon: 0.7298 +/- 0.0027
D14C; -270.18 +/- 2.73 oloo
A14C: -276.24 +/- 2.73 oloo(1950:2,018.00)
Measured Radiocarbon Age: (without d13C cormection): 2510 +/- 30 BP
Calibration: BetaCal3.21: HPD method: INTCAL13

Rosults aro ISCAEC-17025:2008 accredited. Mo sub-contracting or studert labor was used in the analyses, AN work was done at Beta in 4in-house MEC accelerator mass
apectromaters and 4 Tharma IRMSs. The “Conventionsl Age” wes calculsied using the Libby half-We (5558 years), ls comectsd for iolal lsotopic frectlon and was
used for celender callbraion whers applicable. The Age ks rounded fo the nearest 10years and b reported s radiocarbon years before present (BF), ‘present® = AD 1850,
Resulta greater than e modem refersnce are reporied sz percant modem carbon (pMC). The modem reference siendard wea B5% the 14C signafure of WIST SRM-4280C
(oxalic scid). Quotsd emors &re 1 sgma counng slatisics. Calculaled sigmas less than 30BP on the Converonal R jon Age are y rounded up o 30
d13C wvalues are on the maledal Eself (not the AMS d13C). 413C and d15N wvaluss are melafive to VPDB-1, Refersnces for calendsr calbrations are citsd ot Se boltom of

catbration graph pages.
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BETR | Beta Analytic

TESTING LABORATORY

ISO/IEC 17025:2017-Accredited Testing Laboratory

Beta Analytic, Inc.

4985 SW 4™ Court
Miami, FL 33155 USA

Tel: 305-667-5167

Fax: 305-663-0964
info@betalabservices.com

REPORT OF RADIOCARBON DATING ANALYSES

Ramalingam Sivanantham
Tamil Madu Department of Archaeclogy

Report Date:  February 22, 2021
Material Recelved:  February 02, 2021

Conventional Radiocarbon Age (BP) or

Laboratory Number Sample Code Number Percent Modern Carbon (pMC) & Stable lsotopes
Beta - 583578 KLD6-009 2400 +/- 30 BP IRMS 513C: -26.3 o/oo
(86.3%) 546 - 397 cal BC (2495 - 2346 cal BP)
{ 6.0%) 732 - 698 cal BC (2681 - 2647 cal BP)
( 3.4%) 864 - 650 cal BC (2613 - 2599 cal BP)
Submitter Material: Gharcoal
Prefreatment: (charred material) acid/alkali/acid
Analyzed Material: Charred material
Analysis Service: AMS-Standard delivery
Percent Modemn Carbon: 74.17 +/- 0.28 pMC
Fraction Modem Carbon: 0.7417 +/- 0.0028
D14C: -258.27 +/- 2.77 aloo
A14G: -264.61 +1- 2.77 oloo (1950:2021)
Measured Radiocarbon Age:  (without d13C corection): 2420 +/- 30 BP
Calibration: BetaCald.20: HPD method: INTCAL20

Results are |SONEC-1T025:2017 scorediied. Mo sub-contracting or stwdent labor was used In the analyses. Al work was done at Beta in 4 inhouse MNEC accelamior mess
Ape™ wes using the Libby helf-ife (5568 years), |8 comected for tolal Isotopic fracon and was
used for calendar callbeation where applicable. The Age iz rounded ‘o the nearest 10yesrs and k= repored ea rediocarbon years before present (BP), “present® = AD 1850,
Resuts greater than the modem referenca sre reporisd &3 parcent modem cabon (pMC). The modem referance standsrd was 95% tha 14C signature of MIST SRM-4280C
(oxalic acid). Quoted emors are 1sigma ocounting sislistics. Calculated sigmas less then 30EF on the Cor Age are cor y rounded wp to 30.
#13C values aré on e matedal fsa (ot B AMS d13C). d13C and d15N valess e relafive 1o WPDE-1. References for calendar callbvations are cited =t e boltom of

spectrometers and 4 Thermo (RMSs. The "G

ealibration graph pages.
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4985 S.W. 74 COURT

MIAMI, FLORIDA, USA 33155

PH: 305-667-5167 FAX:305-663-0964
beta@radiocarbon.com

BETA ANALYTIC INC.

DR. M.A. TAMERS and MR. D.G. HOOD

REPORT OF RADIOCARBON DATING ANALYSES

Dr. K. Rajan Report Date: 9/18/2012

Pondicherry University Material Received: 9/13/2012

Sample Data Measured 13C/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)
Beta - 330303 2270 +- 30 BP -24.2 oloo 2280 +/- 30 BP

SAMPLE : KDL-ZD10-1

ANALYSIS : AMS-5Standard delivery

MATERIALPRETREATMENT : (charred material): acid/alkali/acid

2 SICMA CALIBRATION Cal BC 400 to 350 (Cal BP 2350 to 2300) AND Cal BC 290 to 230 (Cal BP 2240 to 2180)

Dates are reporied as RCYBFP ([radiocarbon years before present,
‘present” = AD 1950), By intemational convention, the modem
refarence standard was 95% the 14C activity of the National Institute
of Standards and Technology (NIST) Oxalic Acid (SRM 4990C) and
calculated using the Libby 14C half-life (5568 years). Quoted errors
reprasent 1 relative standard deviation statistics (68% probability)
counting errors basaed on the combinad measuremeants of the sampla,
background, and modem reference standards. Measured 13C/12C
ratios (delta 13C) were calculated relative to the PDB-1 standard.

The Conventional Radiocarbon Age represents the Measured
Radiocarbon Age corected for isolopic fractionation, ecalculated
using the delta 13C. On rare occasion where the Conventional
Radiocarbon Age was calculated using an assumaed daelta 13C,
the ratio and the Conventional Radiocarbon Age will be followed by .
Tha Conventional Radiocarbon Age is not calendar calibrated.
When available, the Calendar Calibrated result is calculated
from the Conventional Radiocarbon Age and is listed as the
“Two Sigma Calibrated Result” for each sample.
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BETA ANALYTIC INC.

DR. M.A. TAMERS and MR. D.G. HOOD

4985 S.\W. 74 COURT

MIAMI, FLORIDA, USA 33155

PH: 305-667-5167 FAX:305-663-0964
beta@radiocarbon.com

REPORT OF RADIOCARBON DATING ANALYSES

Dr. K. Rajan

Pondicherry University

Report Date: 6/3/2013

Material Received: 5/28/2013

2 51GMA CALIBRATION

SAMPLE : KDL-ZD20

ANALYSIS : AMS-Standard delivery
MATERIAL/PRETREATMENT : (charred material): acid/alkali/acid

Cal BC 390 to 350 (Cal BP 2340 to 2300) AND Cal BC 320 to 210 (Cal BP 2270 to 2160)

Sample Data Measured 13¢/12C Conventional
Radiocarbon Age Ratio Radiocarbon Age(*)
Beta - 349958 2220 +/- 30 BP -22.9 ofoo 2250 +/- 30 BP

Dates are reporied as RCYEP [radiocarbon years before present,
‘present” = AD 1850). By intemational convention, the modem
reference standard was 95% the 14C activity of the National [nstitute
of Standards and Technology (NIST) Oxalic Acid (SRM 4930C) and
calculated using the Libby 14C half-life (5568 years), Quoted errors
represent 1 relative standard deviation statistics (68% probability)
counting arrors based on the combined measurements of the sampla,
background, and modem reference standards. Measured 13C/12C
ratios (delta 13C) were calculated relative lo the PDB-1 standard.

The Conventional Radiccarbon Age represents the Measured
Radiocarbon Age comected for isolopic fractionation, calculated
using the delta 13C. On rare occasion where the Conventional
Radiocarbon Age was calculated using an assumed delta 13C,
the ratio and the Conventional Radiocarbon Age will be followed by **°.
The Conventional Radiocarbon Age is not calendar calibrated.
When available, the Calendar Calibrated result is calculated
from the Conventional Radiocarbon Age and is listed as the
“Two Sigma Calibrated Result” for each sample.
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