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Hoeéu konyenyuu

HoBu nanHu 3a BepoSiTHUTE CYPOBMHHM M3TOYHUIIM 3a U3padoTKa
Ha 3JIATHUTE MpeaMeTH OoT BapHeHCKMS XaJIKOJIUTEH HEKPOMOJ
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Abstract. The present article examines the finds of gold objects from the Varna Chalcolithic Necropolis (Stone and
Copper Age, dates V millennium BC). The great quantities and variety of metal finds is a prove that the beginning of metal
processing in Europe started in today’s Bulgarian lands. The authors seek the answers of the questions: how were produced
the first gold metal objects and what were the probable sources of the raw material. As the microsection of the examine
mouldings are found undissolve fragments, it was supposed that the most probable source of gold sands are nearest rivers.
There were examined samples of Kamchia River and its tributary Kozya River and Luda Kamchia, Batova River and Per-
peridere River near town of Byala, Varna district.

Key words: Varna Necropolis, gold finds, mouldings, heavy fraction.

AbcTpakt. OOEKT Ha HM3CJEABAaHE Ca 3JIATHUTE HAXOJKA OT BapHEHCKHUS XaJIKOJUTEH HEKPOmoJs (KaMEHHO-MEIHA
enoxa, V XWIsgoJieTHe 1p. H. e.). [0JsIMOTO KOJUYECTBO U pa3sHooOpa3ue OT METaJIHU HaXOJKH € JOKa3aTeJICTBO, Ye Ha-
4yajoTo Ha Metanonobusa B EBpoma e 3amounana Ha TeputopusTa Ha nHeimHa Bwarapus. [loTepceH e oTroBop Ha
BBIIpOCA: KaKk ca OWIM JOOMTH IIbPBUTE METAJHU IPEIMETH U KaKbB € BEPOSTHUS M3TOYHUK HA CypOBHHATA 3a TsX. B
MHKPOIPEPE3UTE HA METAJHUTE OTJIMBKM Ca OTKPUTH HEPA3TBOPEHU (PparMeHTH, KOETO MpeArnoara, 4e Hail-BeposiTeH
HU3TOYHMK Ha 3JIATOTO Ca ISACHIM OT Oau3kuTe peku. I1o Tasu mpuvmMHA ca M3CieABaHH machblu OT Kamuus U HeiHUTE
nputoun — Koss peka u Jlyna Kamuus, BatoBa pexa u Ilepnepunepe no rp. bsuia, Bapuencko.

Karouosu dy/vtu: BapHCHCKH HEKPOIIOJI, 3JTaTHU HAXOAKH, OTIIMBKH, TECXKKa q)paKLlI/IH.

BuBenenue

BapHEHCKHUAT XaJIKOJUTEH HEKPOIIOJI € €JHO OT To-
JIEMUTE apXeOoJIOTHIECKU OTKpUTHUS Ha XX Bek. 3Ha-
YUTEJTHOTO OOraTCTBO HA MeTasl MOTBBPIM IO Ka-
TErOpUYeH HAYuH, Y€ JIF0JIKaTa Ha Haill-paHHOTO Me-
TasogobmBaHe U MeTaoobpaborBane B [peBHust
cBaT ce Hamupa B FOrousrouna EBpoma u TO Ha
TepuTopusita Ha AHemHa bwarapus. Hekpomonasr
ce aTupa B Kpas Ha KAMEHHO-MeJHaTa ernoxa (OK.
4400-4200 r. p. Xp). Toii npeaxoxaa ¢ moutu 800 r.
musuian3zanuute B Meconoramus 1 Erumer. Camo

3JIATHUTE TPEAMETH, OTKPHUTH (Ilocera) B mpoyye-
HUTE rpoboBe, ca 3 028 6pos ¢ o610 Terio Hax 6,5
kg (MUBanoB, ABpamoBa, 1997).

AHanu3bT HA 3JaTHUTE MpeaMeTH OT BapHeH-
CKHSI XaJIKOJIUTEH HEKPOMOJ OKa3a, 4e Te ca Mo-
JIyUeHH OCHOBHO 4Ype3 TOIEHE Ha 3JIaTOTO U Jiee-
HETO My B NMMPOCTH JIeIPCKU (GOPMHU U MOCJIeIBa-
o KoBaHe. M3M0JI3BaHO € CaMOPOJHO 3JI1aTO,
ceabpxamo Ag u Cu (Pyces u np., 2006), xato
KOJIMYeCTBaTa Ha Cpedpo W MeJ ChOTBETCTBAT HA
OPUPOIHHUTE KOHIIEHTPALMHK HA TE€3U €JIEMEHTHU B
3JIaTOTO.
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KpaTKO OIIMCAHHC HA 3J1AaTHHU
npeaMeTu ot BapHeHCKI/Iﬂ HEKPOIT0J1

Cropen m3XOqHATa 3arOTOBKA 3JIATHUTE U3MICIIHS
oT BapHeHCKHs HEKpPOMOJI MOTaT Na Ce Pa3memsT
Ha TPW BHUIIa — HANPABEHH OT TeJ, OT ILUIACTHHA
WA OTJIMBKU. B TsX copen ¢pyHknusaTa ce 000co-
OsBaT pa3JIMYHU IPYIH — MBHUCTA, AILTUKAIUH, TU-
aJileMH, TPUBHU, 0OEI U Jp., C MHOXECTBO THIIOBE
C pa3auvHu MOP(HOJOTUYHY XapaKTepUCTUKU. Bb3
OCHOBA Ha PE3YJITATUTE OT METAJIOTPAPCKUTE U3-
CJIeIBaHMS Ha HAXOAKHUTE, MPEAIOIaraéMUTe OCHOB-
HP TEXHOJIOTMYHU MOJIENN Ha m3paboTka, clienBa-
HU OT NMPAMCTOPUYECKUTE MaiCTOPU-METaIyp3H,
ca CIIeJTHUTE:

— 332 IPEIMETHUTE OT TeJI C KpbIIo (¢wur. 1a) umm
¢ IpaBOBI'BIHO ((ur. 1b) HanpewHo ceveHune: MbLPBO-
HavYaJIHO CTOICHUSAT METAJ € pa3jINBaH B KepaMmd-
HU WY KaMeHHHU ()OPMHU 32 ITOJTy9IaBaHe Ha MPBUYKO-
oOpas3Hu 3arotoBku. Te ca pa3BajiiOBaHU MEXIY
KaMEeHHHU IUIOYH, MOJIMPAHU C Melesi, Koxa U (QuH
MACHK, Clie] KOeTo ca popmMooOpa3yBaio OrbBaHu
Ha MWIMHAPWIEH JOPHUK OT OMOJIOTWYEH WK Kame-
HEH MaTepHual 10 NPHCTCHOBUIHA WM COMPAJIOBHI-
Ha ¢opma. CrimpanioBumaauTe BUCYJIKU (dur. 1c) ca
U3pabOTEHU IO CHIINUS HAYKMH, HO OT Pa3BaJIllOBaHa
JIEeHTa, OI'bBaHa Ha JOPHUKA Ha HIKOJKO 000poTa
IO crupasa;

— 3a U3IeNMATa, HAaPaBeH! OT IiacTuHu (dur. 2)
TEXHOJIOTMYHATA TIOCIIEIOBATEIHOCT 3a M3paboTKaTa
€ cJIeqHaTa: JIECHE Ha IUIACTUHOBUIHA 3arOTOBKH (Be-
POSITHO B KEpaMHMYHM WJIM KaMEeHHU (HOpMHU) —> Ka-
JMOpUpAaIlo KOBaHE JI0 ONpeiesieHa qebenHa — u3-
psA3BaHE ChC CEKay WJIM HOX IO BBHIITHUSA KOHTYP Ha
mpeaMeTa — JOBBPIIUTEHA Oeparyu (OrbBaHe,
npodurpane, TOUKyBaHe, IPOOWBAHE, TIOJIMPAHE);

— ToJIsIMa Tpyla mpenMeTd OoT BapHeHCkus He-
KpOIIOJI, MOTAaT J1a Ce IpUeMaT 32 TUIIWYHU OTIIUB-
ku (¢ur. 3). Te ca monupanu cieq U3BaXIaHETO HA
roTOBHS HpeaMeT oT popmaTta. B MUKpOCTpYKTY-
paTta UM ce 3a0ea3BaT HEPa3TBOPEHU MPUMECHU
(¢wur. 4, 5).

3a ma ce ompenenu YMCTOTaTa HA METaja ca W3-
ClIeIBAHM E€THOTUIHU NpeaMeTH (monychepuynu
armmmkaruu) (Pyces u np., 2007). OT pesyaraTure
HA U3MEPBAHUATA HA ITBTHOCTUTE UM M OT KOJIH-
YECTBEHOTO paslpeleieHue Ha €K3EMIUIIPUTE C
pas3jnyYHA ILUTETHOCT MOTAT Ja C€ HAmpaBsT CIEH-
HUTE IO-BaXXHU 3aKITFOYCHIUS:

— aIUTMKAIUKUTE ca U3pabOTEH! OT 3J1aTHA CILIAB
KaTo IPOLEHTHOTO ChAbPKaHKE HA 3JIATOTO BapH-
pa OT TeXxHU4YeCcku YucT MeTal (24 xapata) 1o 50%
3J1aTO, ChIBPIKAIINO CpedpO, Me M IPYTH MPUMECH
(12 xapara);

— rOJIEMHUSAT JUATIA30H Ha pa3celiBaHe CBUOECTEN-
CTBa 32 M3MOJI3BAHETO HA PA3IMYHU PYIHU U3TOY-
HUIM OT HSIKOJIKO pailoHa;

— Hag 50% OT HaxOIKHUTE ca C IUTBTHOCT MEXIY
17 u 18 g/cm? (22 xapaTa), KOETO TIOKa3Ba eIUH OC-
HOBEH CYPOBHHEH M3TOYHHUK C BHCOKa mpoba Ha
3J1aTHO chAbpxkaHue (Hag 90% 371aTo).
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Bb3Mo:kHHI M3TOYHUIIA HA MCTAJIUTC

OCHOBATEJIHO C€ MOCTaBs BBIPOCEHT JAJIU TE3U Me-
TaJIHA HAXOJIKM Ca JeJI0 Ha TOTaBaIlHUTE X0Pa, JKu-
BeelIu B paiioHa Ha BapHa mim ca mpeHeceHW OT
mo-gajeyan 3eMu. O4eBHIHO OTTOBOPET HAa TO3HU
BBIIPOC CJIEJIBA 1a C€ ThPCHU B KOMIIJIEKCHOTO OIIe-
HSBaHE HA BCUYKH apPXEOJIOTHUECKU HAXOKU OT Ta3H
enoxa B To3u reorpadcku paiioH. OTKpUTUTE Kpaid
BapHa 35aTHM HaXOOKH B ITBTH HAJIBUINIABAT U KATO
Opo¥i ¥ KaTO TEIJIO AaHAJIOTUIHUTE, HAMEPEHH OT Ta3H
€Ioxa B IeJIHs CBST, B3eTH 3aeaHO. M3cienBaneTo
Ha IpeaMeTuTe OT BapHEHCKUS HEKPOIOJ HEABYC-
MHUCJICHO MOKa3Ba €IHO BUCOKO CTHIIAJIO HA TEXHO-
JIOTUYHOTO pa3BHUTHE B 00paboTKaTa KakTo Ha Me-
TaQJIATE, Taka W HA HEMETAJTHUTE CYPOBHHU — Kpe-
mbk (Manonakuc, 2002; KoctoB u np., 2003) (¢pur.
6a), npyru ckanum (¢ur. 6b) U pa3IMIHA MUHEPAIH
(Koctos u ap., 2004; Manolakakis, 2005) (¢wur. 6¢).
Hsma chMHeHUe, ue 3HaHUSTa U YMCHUATA HAa MECT-
HOTO HACEJICHHE Ca HAIIBJIHO JOCTATHYHU 32 U3-
paboTkaTa Ha pa3mIeKTAHUTE TPEIMETH OT MECT-
HU MaiiCTOpH.

IIpu m3cnenBaHe Ha MpamCTOpUYECKATA MEIHA
METaJlypIrusi € yCTAaHOBEHO, Y€ Ipe3 KbCHATa KaM-
HEHHO-MeJHa enoxa (yHKIIMOHHpPA Mpexa OT Me-
TaJIypruvHu MeHTpoBe. Te ca OOMEHsTH CYypOBHHH,
MpeaIMeTH, TEXHUKAa W 3HAHWS, CBBP3aHU ¢ o0Opa-
0oTkaTa Ha MeTajIuTe, IpH KOeTO BapHeHCKUAT
MeTaJlypruyeH HEeHTHP € BOIEI 3a pernoHa. Mera-
JyPrUYHOTO MPOU3BOJICTBO CE Pa3BUBA B PAMKHUTE
HAa [TOHE JBE CHEeIMAIN3UPAHU TPOGHECUOHATHY I'PY-
1 — Ha Jo0uMBaIuTe MeTal (pyaapu-MeTayp3u)
7 Ha u3paboTBamuTe mMpeaMeTu (JIespru-KOBAUYN)
(dumutpos, 2007).

ITo-romsiMata 9acT OT MEOHUTE U3IEITUS, OTKPH-
TH BbB BapHEHCKHS HEKpPOIIOJI ca HAapaBEHU OT
men, nobuta ot pynauka At bynap, Craposaropcko
(30% ot naxonkute) u ot byprackus peruon (19%).
Karo npyru n3toununu ca onpenenenu u Pomomnu-
te (17,5%), [larartopcko (17,5%) u pationa va Ma-
ko TepHOBO (10,5%) (Mnues, 2006).

MHOTO0 O-UHTEPECEH € BBIPOCET OTKBIE € J0-
6uTO 3;1aTOTO. MEeHUTE PYAH Ca MOJIUMETATIHU, HO
3JIATOTO MOJXKE J1a CE U3BJIEUE OT TAX CaMO Upe3 Mpu-
JIaTaHETO HA PAa3JIMYHU CHLBPEMEHHHM MPOIECH, He-
MMO3HATH Ha IPEBHUTE XOpa. 3aTOBa Ce mpuema, ue
CypOBHHATA 32 3JIATHUTE MPEIMETH HA-BEPOSTHO
€ OT CAaMOPOJIeH PYACH U3TOYHUK MK € T0OuTa upes
CHOMPATENCTBO HA PA3CHIIHO 3JIaTO OT KOpUTaTa
Ha pa3JINYHU PEKH, 32 TOOMBA Ha KOWTO HE Ca HYX-
HU HSKaKBU OCOOEHO pa3BUTH TEXHOJOTHWU. ToBa
MPEIMOIOKEHNE Ce JOKa3Ba OT OTKPUTHTE HEpas-
TBOPEHH IPUMECU B CTPYKTypaTa Ha OTIUBKHTE
(¢wur. 4, 5). Pexure ca OWIM U OCHOBHOTO MSCTO,
CBBP3aHO C )KUBOTA U KOHTAKTUTE HA XOpaTa Tora-
Ba (Banos, 2005). BeposTHO mpenuuTe HU ca Ha-
MUpPaIN MaJIK KbCOBE CAMOPOIHO 3J1aTO IO PEKH-
Te, Cpell PEYHUTE KaMBHU WJIU IO 3aJIUBHUTE peU-
HU TEPACH CJIE] TOJISIM HOPOH U T€ Ca MPUBJIAYATIN
BHHMAaHMETO UM ChC cBOs Osschk (Hukosos, 1996).






@ur. 5. 3ona Ha mukpouumda (a, b) 1 Hepa3TBOpeHN YacTHUIHM B OTJIMBKA Ha 3JaTHa rpusHa (c)

Fig. 5. Zone of microsection (a, b) and undissolved fractions in moulding of gold bracelet (c)

®ur. 6. Hemeraanu npeaMeTu oT Bapueﬂclm XAJIKOJTUTEH HEKPOMmoJa nspaﬁoTelm OT: a — KPpEMBK; b - CKaJjia; ¢ — MUHEpaJIn

Fig. 6. Non-metal objects from Varna Chalcolithic Necropolis made from: g, flint; b, rock; ¢, minerals
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®@ur. 7. Haii-omm3kure pexkn A0 BapHeHckmnsi Hekpomoa m Mecrara Ha
B3eMaHe Ha MpoouTe (CTpeJIKUTE)

Fig. 7. Nearest rivers to Varna Necropolis and the places of sampling
(arrows)

®@ur. 8 IIpoda (rpyda ¢ppaxuusa 0,5-1,0 mm) or HeiikoBcka peka, mpuTOK
Ha peka Jlyna Kamuus, B3era nox c. Karynnme (Kotaencko) va 01.12.2007

Fig. 8. Sample (coarse fraction 0.5-1.0 mm) of Neikovska River, tributary
of Luda Kamchia, taken from Katunishte village (Kotel district) on
December 01, 2007



Jlo MOMeHTa JIMICBAT CPaBHUTEIHHU U3CJeABa-
HUSI, KOUTO OMXa MO3BOJIMJIN JIOKAJIHU3ANUSTA Ha U3-
TOYHWIIMTE HA Ta3W CypoBHHA. Besika mHbOpMamst
U Haii-Beuye mpoba OT Hali-BEpOSATHU palloOHH ca OT
rOJISIMO 3HAUY€HHE Ha TO3U €Tall OT U3CJIeIBAHUATA.

Kakrto e m3BectHo BapHeHCKO, KaKTO U 1sJ1aTa
Cesepousrouna brirapust, OT reojiornyHa mieHa To4-
Ka He Cce CBBP3BaT ChC 3JaTHU Haxoawina. Pa3bupa
ce, ChIECTBYBa BEPOSITHOCT JOOMBET HA 3J1aTO 3a
HSKOM OT MpEeIMETHTE OT BapHEHCKMs XaJIKOJIMTEH
HEKPOIIOJ Npe3 pasmiexaanus nepuon (mpeau 6000
TONWHU) N1a € OT OPYISBAaHUS C HE3HAYUTEIHH OT
ChbBpEMEHHA INIeJHA TOYKa pa3MepH, KOUTO Beue ca
nzuepnanu. Ilo-BeposTHa obave M3IIexma Apyra
BB3MOXXHOCT: PA3CUITHOTO 3J1aTO, MPOJAYKT HA UHTEH-
3WBHUTE MPOIECH HAa U3BETPSIHE M TPAHCIOPTHPAHO
OT IOBBPXHOCTHO TEUAIIWTE BOAN, MOXe Aa Oblie Ha-
MEPEHO Ha FOJIEMH Pa3CTOSHUS OT PyIHUS U3TOYHUK.
Hamnpumep o p. Cretix Pusbp (MonTana, CAIL) 31a-
TuHKY ce Hamupat Ha 400 km ot 3anexa (Step by step
River Gold Formation, 2007). Tazu ocobeHOCT, KaKTO
Y ONKCAaHUTE HEPA3TBOPEHU MPUMECH B CTPYKTypaTa
Ha W3CJIEBAHUTE 3JIaTHU NpeaMeTu oT BapHeHnckus
HEKPOIIOJI HU HaKapaxa Ja MPOBEPUM 3J1aTOHOCHOCT-
Ta Ha PEKUTE, HAMHPAIIHX Ce B 00XBaTa HA TPUIHEBEH
npexoj, oT obekra (hur. 7) U Mo-CrernuasHo TaKuBa,
YUSITO TONOHUMHUS € CBbp3aHa ChC 3JIATOTO (HAImp.
ChABPXKAIIM IymMaTa ,,neprepa“). TakoBa € 1 UMeTO
Ha pekaTa, MUHaBaIa Mexy rp. bsia m O630p — Iep-
nepunepe (Asues, 2005) (dur. 7).

Pe3yJITaTI/I U NUCKYCUA

PesynratuTe OT aHanW3a HAa NMUIMXOBH MPOOHM OT
p. [lepnepunepe mokasBaT HAJIMIKME HA KBAPII, Mar-
HETUT, PyTWI ¥ TUPKOH. B Tabn. 1 e mameHo cpabp-
JKAHUETO Ha XMMHUYECKH €JIEMEHTH B IILUIMXOBHUTE
npobu ot pekute batosa m Jlyna Kamuwms. B Tsx
CBIIO OTKPUBAME HAJIMYME HA MATHETHUT U ITUPKOH,
a B mpoOuTe OT MOJTHOTO TeueHue Ha [lepmepunepe
— ¥ cienu ot 3;aTo. [IpobaTa, B3eta Ha 1.12.2007 1.
B FOpHOTO TeueHue Ha peka Jlyna Kamuus ot npu-
Toka 1 HekoBcka peka, Chabpika 3JaTHHKH, I10-TO-
semu ot 0,1 mm (¢ur. 8).

Makap, 4e Ipu MpOMHBAHE HA B3ETHTE MPOOH
(mocta mo-maiku ot 175 kg, koeto e ~10% Terios-
HOTO M3pa)ke€HNe Ha KOJIMUECTBOTO GastacTpa B 1 m?)
na 0sixa OTKPUTH MHOTO MaJIKO KOJIMYECTBO 3JIaTO,

CMsATaMe, Ye pe3yITAaTUTE JaBaT KOCBEHO MOTBBP-
JKIIEHUE Ha XUIOTe3aTa 3a 3JIATOHOCHOCTTA Ha pe-
KuTe OKkoJIo Bapua. Pa3bupa ce, oT aHemHara pa-
[MOHAJIHA TJIEJHA TOYKA, H3UCKBAIla pEHTa0OUIHOCT
Ha J00OWBa, Te Ca HEMEPCIEeKTUBHU 3a 3J1aTOT00MB.
3a npeBHHS YOBEK obaue Te ca equH, Makap u Oe-
JIeH, HO BCe MMaK M3TOYHUK Ha Ba)kHa CypOBHHA (3a
CpaBHeHI/Ie - HpI/I TEIJIO HA 3JIATHUTCEC HpeI[MeTI/I oT
BapHeHCKHs HEKpOmoJ okoJio 6,5 kg, OTKpuUTUTE B
HEero MeaHu npeamMetn Haasummasat 80 kg).

N3Boau

B HacTosIaTa CTaTUSA aBTOPUTE HE CU MOCTABAT
3a IeJ Ja U3SICHABAT B MOAPOOHOCTH OTOEISI3aHM-
Te TBBPJIE CJIOXKHH MPOOJIEMH Ha Fe0JIOTUATA, MaTe-
puayo3HaHWEeTO U apxeosorusTa. Hue ce omutBame
BB3 OCHOBA Ha aHAJIM3a HA HAKOW apXeOJOTUYECKH
HAXOKH /1a HaOeJIe)KUM BEPOSITHUTE M3TOYHUIIN HA
3JIATOTO U CIUIABUTE MY IIPE3 TO3U MHTEPECEH MO-
MEHT OT JAPEBHATA YOBEIIKA HCTOPHUS, KOraTo IO
HAIlIUTE 3€MHU € Bb3HHWKHAJa MeTaloo0paboTkaTa.
Hanssame ce, ye HammTe HAONIOIEHMS I Ca IO-
JIe3HU Ha KOJIETUTE HU, pabOoTelu B cepaTa Ha reo-
JIOTHSITa, METAIyPTUATA, APXEOJIOTUATA U MaTepHa-
JIO3HAHMETO U IIle JaJaT CTUMYJI 3a O-HaTAThITHU
M3CJIeBAHNS HAa Ta3W MHTEpEeCHA MpobjieMaTHKa.

OT npoBeAeHUTE U3JICIBAHUS, HAMPABEHOTO 110
TYK U3JIOKEHUE U U3BBPIICHUTE OT HAC MpoboB3eMa-
HUSI, MOXEM J1a IPEIJIOKHAM XUIIOTe3aTa, 4e 3a U3-
paboTka Ha 3JaTHHTE MPEAMETH OT BapHEHCKHs
XaJKOJIMTEH HEKPOIOJI ca M3MOJ3BAHU HIKOJIKO
CypoBHHHM U3TOYHMKA. [Ipeanonarame, 4e OCHOB-
HUAT U3TOYHUK € PA3CHUITHO 3J1aTO, ChOMpPAHO OT
ropHoTO TeueHue Ha peka Jlyna Kamuus u npuro-
nurte u B paitona Ha Koren, Karyuume u Ipamerr.
Tam u ciiex 6000 roguHM BCe OLe MOXE 1a Ce 40~
oue 3mato (ABmes, 2005; MBanos, 2005; HukooB,
1996) (¢wur. 8).

baazooapuocmu. Pabotata e (puHaHCUpaHa OT
MOH - ®onp ,,Hayynu uzcnenBanus no JOoroBop
BY-OXH-301/07.

IIpenBapuTenHo 6jarogapuM Ha BCHYKH IeO-
JIO3H, KOUTO IIle TOMOTHAT 34 PellaBaHEeTO Ha TO3U
npoOjieM OT U3KJIIYUTETHO 3HAYCHUE 3a apXeo-
JIOTUSATA W UCTOPHUATA HAa METAJIyprusTa B CBETO-
BeH Marao.

Tabnuua 1
Co0vporcanue HA HAKOU XUMUYECKU €AeMEHMU 8 WAUX08U npodbu (ppm)
Table 1
Content of some elements in the heavy fraction (ppm)
Pexa Ba ‘ Ce ‘ Fe | La ‘ Sr ‘ Zr Au
Jlyna Kamumst 330 250 23730 - 365 1450 -
Barosa 125 3 640 17 950 - 31 000 -
TOPHO TE€YEHHE 384 - 8 834 - 106 22 -
Ilepnepunepe
JIOJTHO TCUCHUE 461 - 12 992 - 585 126 0,5

12 Cnucanue Ha BBArapckoTo reosioruyecko apyxectso, ku. 1-3, 2008 89
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