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1. Ivanov, N. Tashev, L. Dragomanoo — Radlogeochemical studles in the East Rhodope ore region, The
Faper presents results of radiogeochemical studies in scale 1:200 000 carried out by the authors as a
irst stage in the investigation of the perspectives for rare metal deposits on the territory of theEast
Rhodopes. They are the first studies in this region with known polymetallic deposits.

On the basis of the results obtained and taking into account the most recent concepts on the
geolo%cal structure and the metallogeny of the region a series of ma?s were compiled which show the
distribution of radioactive elements and their relationships. The following conclusions are made:

1) The metamorphic complex of the lower sh‘uctural unit may contain pre—Paleogene ore mine-
ralizations and needs further studies.

2) A complex evaluation of perspective areas east of the line Avren—Madiarovo is tproposed

3) It was proved that there are no regularities in the localization of the poly metallic minerali-
zations and the distribution of radioactive elements.

4) The potential ore perspectives of the ared may be better revealed by the Pb isotope method
and the evaluation of local structures — by the method .of radiation deffects. - -

5) The resutts obtained, though of regional character, elucidate the specific featuresin the dis-
tribution of radioactive elements in the main rock. types of the region and are a basis for more detailed
investigations.

Hatounute Pojonu ca efHa ronsiMa Merasnoredda 3oHa B Bparapus, xapakrepHsupaia ce
¢ omopHo-uHuKoBH (FTepresnueB W ap., 1984) naxoguwa H NposABJEHHsS HA Mel,
3nato, cpebpo, MoaubaeH n ap. IlocoueHnTe OpyasiBaHuS Ce CBBHP3BAT H3KJIOUHTENHO C
MajeOreHCKUA MarMaTH3bM, KONTO MMa LIMPOKO Pa3npocTPaHeHde B pasTJexaaHarta ob-
Jnaci. YCTAaHOBEHHMTE HAMNOCAEABK (HenyGNMKYBaHW AaHHH) KJACTHYHH RHadTOPHU3HDAHU
KBbCOBE C MeIHa W DelKOMeTaJHa MHHepajW3auus U NOBHUIEHO ChAbPXAaHHE HA LHHK B
LOJMHATAa YacT Ha mpuaGoHCKUSl pa3pe3 NoACKa3BaT BBb3MOXKHOCTTA 32 HaJHyue Ha JO-
aJleoreHCKH OPYAsIBAHUS B MeTaMODGhHUTE CKaJH OT paifoHa. ToBa 06CTOATENICTBO HANOXKH
NPOBEXAAHETO Ha HACTOAIMTE PALHOTEOX MMHYHH H3CENBAHUS, ThH KATO NyGAUKYBaHHTe
JOCera pe3y/aTaTd OT H3BBPIIEHHTE PErHOHANHH PaAHOIeOXHMUUHH H3CJIeABaHus (M € J b-
HMKOB H Ap., 1977) xapakTepuaupaT pasnpejejeHHeTO Ha PaJHOAKTHBHHTE eJie-
mesTd (PE) camo B najleoreHCKV BYJKAHUTH, PAas3KpUBALLH Ce B NpPeREJUTe HAa HAKOU
pYAHY TOJeTa.

Ha ocroBaTa Ha naGopatopuu ananuau Ha U (o Ra) u Th B reoxuMuuyH# npoGH,
npegocraBedn Ha apTopute oT [1I'T1 u 'K, e HanpaBeHa pafinoreoXMMHUHA XapaKTePUCTHKA
Ha OCHOBHHTE CKaJHH PasHOBMAHOCTH, YYacTBYBallM B CTpoeXa Ha M3TOUHOPOLONCKHUS
pyleH pafioH (10XHO oT rp. KbpIKanH), H e aHAJU3UDPAHO TJIOUIHOTO pasinpelesieHHe HA
PE 8 M 1:200 000.
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Onpo6BaHETO ¢ H3BBPLIEHO CBLJIACHO JeACTBYBaLlUTe METOAMYECKM YKa3aHHs
CMuecanoB u ap., 1979 no KopeHHH pasKpPUTUS HA MAKPOCKOMNCKH HEU3MEHEHH
ckann. ['berorata Ha copo6BaHe € cpegHo efHa npoba Ha 4 km®*. Cbabpxanusita Ha U u Th
ca onpejeneHd no peunirenodayopecueHTHus Metofl (AP®P-6). Yact or anajnusute ca
uspbpueH: 8B BCET'EM — Jlenunrpan. CbmocTaBUMoCiTa HAa JAHHHTE OT JABETE J1a60-
paTopHy e YCTAHOBEHA Ype3 KOHTPOJHH H3MepBaHUsA B o6eM 10% oT obuioTo KoudecTBO
npo6u. PesyaratHre ca rpynupaHd no JHTOMOXKKH PA3HOBUAHOCTH, KaTo GpOSIT Ha Ipo-
O1Te 32 Bcekd BUA cKaad Bapupa o1 10 po 167 (raba. 1). CbBcem orpanuyeH € o6eMbT

Tabauua 1
Cpedru csdspocanus na PE 8 ocnosnume munose cxa.ayu om palloxa

" U.10-4 Th. 10—4
Erax Bun ckanu "’;1;%" i i ThijU | ~ . Harounux
X Sy % Gy

T'open anpe3uToBH TydH 13 4,6 2,0 200 40 4,4 Mensnnkos, E. u np., 1977
TPaXHaHAUSUTH 12 9,5 28 240 43 2,5
anpesuTobasantu 107 84 23 17,7 38 26
ZHIEIUTH 41 5,3 20 220 38 5.9

PHORUTOBH Tydu 3 .80 09 31,0 67 25 Memunkos, E. w ap., 1977

TPAXUPHONUTH 11 9,0 1,5 49,0 59 5.4 :

. DHOAAUNTH , 13 74 21 320 70 5,3
PHOJKTH 18 6,0 20 241 35 4,8
Tyd. NMACHUHHLH 25 4,7 1.8 156 3.4 4,3
BapOBHIIH 8 2,1 —_— 2,0 — 1,7
NIACBYHHLIH 113 3,5 1,0 10,1 2,0 3.5
KOHrJIOMepaTH 10 30 09 104 20 4,1
Cpenen WIMCTH 35 34 1,1 9,0 1,8 3,4
ra6po 6 06 — 30 — 47
rpaHuTH 10 3,2 1,0 11,6 22 4.6
Jonen T'DAaRHTOTHACH 3. 3,0 08 128 23 5.0
: rhafieu 167 30 09 104 20 4,1
am¢pubonntu 23 1,9 0,4 39 06 2,2
LIHCTH 10 3.2 1,0 9.0 1,7 3,6
MpaMopH 17 20 04 7.5 1,0 37

Ha npobute ot raépo (6 6p.) u BapoBuuH (8 6p.). [TocneHNTe HIMAT CHILECTBEHO 3HAUEHHE
33 pagHOTeOXUMUYHHST 06Uk Ha palioHa. Onpenensineto va GOHOBUTE W AHOMAJHH CTOH-
HOCTH Ha paanpefenenne Ha PE u crenenta Ha TsixHaTta JAu(epeHUHPAHOCT ca OLEHEHH
Bb3 OCHOBA Ha aHaju3a Ha CTATHCTHYECKHTE fapaMeTpu Ha pasnpenenenvero Ha PE
(Cemeno u CMmucaoB, 1968; CMbmcaoB u ap., 1979). :

B reosoxxns cTpoex Ha padioHa ce OTJeNAT TPH CTPYKTYPHHM eTaXd, BCEKH OT KOHTO
ce XdpakKTepH3Hpa CbeC cleundHyHH JUTOMOKKH OTOBGEHOCIH.

JlomHMAT CTPYKTYPEH eTax ¢ NpeAroJaraeMa JoKaMOpuicka Bb3pacT e UarpajeH or
cusHo MeTaMopdoaupann ckaaw (Bosnos wu gp., 1979) 1 e npepctaBeH oT 6Ho-
THTOBH, aMPn60a-6UOTHTOBH, ABYCJIIOJEHH U MYCKOBHTOBH rHalicH, aMPUBONUTH, MPAMOPH
¥ wdcTH. AMuGoauTHTE ca HaU-pasIpOCTPaAHEHM B IOXKHH1e uacT¥ Ha palfioHa (c. Hop-
6al>KMHCKO), N0KaTo 1oToH3ToyHo oT KpyMoBrpanx ce HaGaoAaBaT H yaATpabasnyHu
ckamu (ur, 1). MeTaMopdhHHTe CKalX Ha MeCTa ce IpolenBal 0T TPaHUTOHAH ¢ TIpeArnoJa-
raeMa naJseo3oiicka Bb3pacT. [locieHnTe HWMaT cbBCeM OI'paHHYEHO pa3lPOCTDAHEHME,
KaTo MO-ToJIEMH TPAaHUTOHAHH Tesla c€ Hab/ozaBaT CeBepoH3TOYHO 01 KpyMoBrpan u
forozanagHo oT [Ixeben. IOxHO oT ¢. Hopbamuiickc ce paskpuBaT OTAEJNHH Tejla oT
HeMeTaMopdo3upaHo rabpo ¢ MHOrO [erMaTuTH. ' '

CpelHMAT CTPYKTYPEH €TaX e U3TPajeH OT Me3030HCKHM HHCKOKPHCTANHHHH CKaja,
NpelcTaBEHH OT IOPCKO-AONHOKPEIHH 3eJeHOLWHCTHI H (PUIHTOMAHY CKaJIH, PaskpHBAllH
ce 10XHO oT MBaHjoBrpasu.
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FopHHAT cTPYKTYpeH erTax ce H3rpaxia NpejidMHO OT HaJeOreHcKU (maseoueH,
npuaboH 1 oaxrouen) ckaau. [laneoueHcku ckanu ca,ycrasoBeru B KpyMoBrpaicko u ca
NpeACTaBeHH OT TePUreHHH H BapPOBMTO-TAHMHecTH cxanmd (Atanasov & Gor a-
nov, 1984). C pasmMuB BbpXy najeolleHCKUTE CKaJH HABAT CEHMEHTHH M BYJKAHCKH
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&ur, 1. TeonokKka KapTa Ha pafoHa:

I — poxaM6priicku MetaMopdpuTy; 2 — naneozofickn 6a3yYHK ¥ yATPaGA3HYHH CKaNH; 3 — maseo3oft-
CKH TPaHHTH; 4 — HeO3OHCKH HHCKOKPUCTATHHM CKalH; 5 — NaNeOreHCKH CeAUMEHTHH CKaad; 6 —
NaNleOTEHCKH BYJKAHCKHM M NMUPOKJACTHYRH CKaNH{; 7 — NAJNEOTEHCKH HHTPYSEBH BCPe]l MeTaMOPhHTH;
8 — MonacouAH4 TOPHOOTHI OUEHCKO-XOTHOMHOLEHCKH CKaln

ckaJqu ¢ npuaboucka Bb3pacT (Bosnos u Maspyauues, 1961, Topa-
HoB, 1960). .

Hafi-gonuute yacTd Ha npuaboHCKUTe CKAJK ca TPEICTAaBEHH OT YePBEHUKABH OpeK-
YOKOHIJIOMEPATH, KOHIJIOMEDATH, FPABEJHTH M MACBYHUIM, KOHTO YeCTO JATEPAJHO Ce
3alenBaT ¢ aNeBPoJHTH. BB3Xoasmo B npnaGoHCKUs paspes Te NOCTeNeHHO NPeXoxKAaT B
MACBYHHUM, AJEBPONHTY, TJIMHH, BapOBUTH TJIMHM, MEpTeNd H BapoBuud. Ha otmennu
Mecia (MuHnyeB u ap., 1964), HenocpeacTBEHO [MOJ MePrejJUTe W BapPOBUIIHTE
(oxoao c. TTuesrapoBo) NPHCBCTBYBAT BBIVINLLHY IVIMHY W BBIJHILA. B joro3zanagsnte yacT
(8 6mu3ocT po c. Yopbapxuficko u ¢. BEHKOBCKH) pa3pesbT ce H3rpaXaa oT NSCBhUHHILY,
BAPOBHTH TJHHMU ¥ BapoBuIH (ATawnacoB u ap., 1972). O6obuweHusT paizpes Ha
NpHAaBOHCKUTE CKaJH Ce JOH3Tpaxja oT Mepreju, BapPOBHIH, CPEIHOKHCEJIH BYJIKaHUTH
H TydH. :

OJMTolLeHCKHTE CKAMK ce CBCTOSAT IpPeJJUMHO OT KHCeJIM H CPeXHOKHCeNU BYJKa-
HutH, TydH u BapoBuuun (Bosnor m Maspyauwuesn, 1961; Topawuos,
1960). B pationa Ha [IxeGell pa3pesbT e NMPEACTABEH 01 MSICHUHUUH W aJeBPOJIUTH,
npelcTaBasBauld AeJToBH yTaHku. Te3u cKaJid, CbIOCTaBEHH CBC ckanuie o1 [lonHa
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Tpakus (Koo Maixvesna u [Jparomanos, 1979), Morat na 6bBaaT oTHe-
CEHH KbM JoJieH oauroueH. Haii-ropuure wacT# Ha paspe3a ¢ TOPHOOJHUTONEHCKA Bb3-
pacT (MoJlacoMAHH KOHTHHEHTAJAHH CENUMMEHTHH CKajHu) ce M3TerJdT ¢ Nnocoka c. Moct—
c. Bbaue noste v okono Mpaitnosrpas. BbaMoXHO € nocaegHuTe XA MMAT M JOJHOMHMO-
LleHcKa Bb3PacT.

RN B2, 22, A

®ur. 2. Kapra Ha CbABPKaHHETO Ha U.IO"“%:
1 —2, 2254, 3 —4+6, 4 —6+-8; 56 —8=10; 6 — 10

JlaHHUT®, XapakTepuaupawiu pasnpepeseHueto Ha PE (cpeaHo cbabpkahne — X
H CTAHAAPTHO O1KJOHEHHE — (&), N0 OTAEJHHTE THNOBE CKAJM ca NMpelcTaBeHH B TabJ. 1.
H3xoxpaliku oT CbOTBETHUTE 3HAYEHHS, Ca NOCTPOEHH KAapPTH Ha cbabpxkaHusTa Ha PE u
THXHOTO OTHOIleHue (bur. 2, 3 u 4).

CxaJsiuTe OT JOJNHHUS CTPYKTYPEH eTax Mo ¢cbAbpKauue Ha PE ycaoBHO ob6ennHsiBame
B JiBe rpymu: caaboPafHoaKTHBHI (amMdubOIHTH, MPAMOPH Y yJATpaBasuTH) B HOPMAJTHO
pPaZHOAaKTUBHU (WIHMCTH, THAUCH U TpaHuTOrHalcH). KbM nbpBaTa rpyna ce oTHACSAT CKaMH
C MHOTO HHUCKH ChbabPKaHuA Ha PE, rpannvely ¢ npara Ha 4yBCTBUTENHOCT Ha amapary-
para, nopald KoeTo ce [oJy4aBaT ,H3kpuBeHH" ciofinocth na Th/U. Bwvs BTO-
pata rpyna rua#cuTe ce pa3rJexaat o6obuieHo, HO obllaTa PaAHOAKTHBHOCT HapacTaa
oT aMdubosioBUTe Pa3HOBUIHOCTH KBM GuoTnHtoBH1e (CM bl C J1 O B, 1974).

CkasuTe OT CPeAHHS CIPYKTYPeH eTaxk ca cjabo usyuenu. [lo cbawpkanme Ha PE Te
MOTaT jia 6bAAaT OTHECEHH K'bM HOPMAJIHO PafHOaKTHBHHUTE CKAJIH C H3KJIoYeHHe Ha rabpoTo.

Haii-nbana undopmauus 3a pasnpegesennero Ha PE B pafiosa ce ¢cbAbpKa B paspesa
Ha TOPHHUA CTPYKTYPEH eTaxX. AHAJNU3BT HA obllaTa PalHOAKTHBHOCT OKA3Ba, Ye CKaJuTe
Morart fla ce TPYMHPAT MO CAeIHHSI HAuHH:
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— HOpMaJIHO PajMOaKTHBHH CELHMEHTHH CKaJu (KOHIJIOMEPAaTH, NSCBYHMILH, Bapo-
BHIH) cbCc chibpXKauusa Ha PE crworBetno: U—2,1+3,6.10~*% u Th — 2,0+
+10,4.10~%;

— HOPMAJHO PajHOAKTUBHY BYJKAHOTeHHHW CKAJAM H TeXHHTe 1yDH (pHOMHTH, pUO
JHTOBH TY(H, aHAe3HTH H aHZe3uToBH Typu). Cpabpkanusita Ha PE Bapupar B
rpaunnure; U — 4,6+8,0.10-*% u Th — 20,0+31,0.10—*%;

®ur. 3. Kapra ua ceibpxannero na Th.10—204:
I —5,2 —5+10; 3 —10+15; 4 — 15+20; 5 —20+-25;, 6 — 25

— BUCOKO PajHoOaKTHBIH BYJKAHOTeHHH CKaJH (pHOJALWTH, TPAaXWPHOJHTH, aH-
Je3uTo0a3aMTH M Tpaxuanne3uTh). Coabpxkanusta Ha PE B 14X ca, KakTo caejpa:
U—71+9510-"% u Th — 17,7+49,0.10—"%.

B nnomuoto pasnpenedenne Ha U (dur. 2) ce o6ocoGsBAaT NoeTa ¢ BUCOKH ChAbPIKa-

HHA M3TOUHO 01 ¢. YepHHYEBO B METAMOPMHHKTE CKAMH OT AOJHHA CTPYKTYPEH eTa H 1oro-
3anaito or Mamxkaposo u Mowmuuarpaja, kbiero ce paskpHBaT npHaboH-0JHIOLEH-
CKHTe BYJKAHHTH. Te CB3aBAT U I10JeTa ¢ BHCOKO chabpxauue Ha Th (¢ur. 3), Topuii-
YPaHOBOTO OTHOLIEHHE ((PHT. 4) ce U3TErqs B OJETA ¢ NOYTH MEPHIHOHAJNHA I10COKA, KOETO
e eHO OTBbPKIeHHe HA GJ0KOBOTO pasuliensgpane (Gur. 5) na pafiona (Feprenues
n ap., 1984). Ocolfeno xapakiepHo e ToJeTo, OpHEHTHPAHO IO nocoka ¢. ABpeH—
MaalkapoBo, NpeAcTaB/AsABallo 30HA Ha TpelmnogaraeM NpuBHoc Ha ypaH. OpyasBaHusita
no sauuusata c. KupkoBo — Momuunarpaxn (¢ur. 5) ob6aue nonagar B 30Ha Ha [peinosaraeM
usnoc HA ypaH {¢ur. 4). CaeoBaTe/IHO JHICBA HAKAKBA 3aKOHCMEPHOCT MEXAY Pa3nofo-
JKEHHETO Ha HOJIHMETasHuTe opYAsiBaHus H KoHdurypauusrta va Th/U ornouwenue. Ha-
npaBeHHTe OMHTH Aa ObJle MOThPCEHA HAKAKBA KOPeJaTHBHA BPB3KA MeX 1Y Mo/ HMeTal uTe
opyasiBanua ¥ PE He noBenoxa no noaourenann peaynartaTi.

7 DBuwirapcko reonorsyecko j-so, KH. 2 97




H3pasenata audepenuypanoct Ha pafioHa HsTouno or ¢. ABpen—Majkaposo no
orHolenre cbibpXanuata Ha PE e exnn noxasares 3a HeefHOPOAHOCTTA Ha pafiona B
pajHoTeOXHMHYHO OTHOLIeHHe. ETo 3amo nesechobpasto € NpoBeKIaHETO HA NO-jeTallIHH
criel[HaJM3HPaHH U3C/eIBaHUA 32 JIOKA/IH3HPAHE HA PelKOMeTaJHH OPYAABaHUsi. B KOM-

dur. 4. Kapra na Th/U:
1 —4,0, 22,0, 3 —20+4,0

IJIeKcd OT H3cJaelBaHus e 6bje neabXojAuMo H3noasyBanero Ha Pb-usoronnusi meton,
KaKkTO 1 MeToia HA ]JEiILHaLLHOIIHHTL‘. JLE‘LIJEI\'TH le]‘I OILICHKATA HA MOTeHIHaJJHO py,l'LOI'IOCI]H
CTPYKTYPH. '

H3BoanTe, npousTHUally OT aHaJAH3a Ha ITOJYUEHHUTE JaHHH, CE CBeKAAT 10 CJIEIHOTO.

|. Hanuuueto Ha pypoKaacTH ¢ NoBHIIeHH chibpxKanua Ha PE, Ha MecTa ¢ npogaseHa
peAKoMeTasqHa MuUHepaJausallusg, Hajara no-1e1afiiHOTO H3yuaBaHe Ha MeTaMopQHHUS
KOMIWIEKC OT [OJHHSA CTPYKTYPEH eTaxK, KOHTO MoJKe Jla BMecTBa A0MalleoTeHCKH opy.asBa-
HuA.

2. IlepcnexTuBHuAT pafioH M3TOYHO OT JuHHsiTa ¢. ABpeH—Manxkaporo, KolTo ce
XapakKTepH3Hpa ¢ NPOMEHJINBO TOPMI-YPAaHOBO OTHONIEHHe U JH¢ePeHUHPAaHOCT Ha ChABP-
JKaHUATA HAa ypaH U TOpHll, MPeJCTaBA#BA HHTEPeC 3a MO-HATATBIIHO H3YydaBaHe.

3. IlporenennTe M3cTeqBaHHs [OKA3BAT JUNCATa HA 3aKOHOMEPHOCTH MEXKIY JIOKAa-
JU3alMsgTa Ha TOJUMETaNHHTe OPyAsSBAHHA H Pa3NpocTPaHEHHETO HA PaJHOAKTHBHHTE
eJleMeHTH.

4. [lpu u3sicusiBaHe NOTCHUHANHAYA PYLOHOCHOCT HA TEPHTOPHUATA € HeOGXOAHMO
PISHO..'IEinaHe"IO Ha KOMMJeKC MeToJH, BKIIUHTETHO OJOBHO-U30TONHUA METOM H MeToJa Ha
paivauHoOHHHTE Je(eKTH.
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5. Ionyuenute pesynTaTH, BBIPEKH uye HMAT DPerHOHA/JCH XapakTep, H3ACHABAT
0co6eHOCTHTE B PasnpefeNeHneTo Ha PalHOAKTHBHUTE eJeMeHTH B OCHOBHHTE THIOBE CKaJH
OT paiioHa U ce sBsgBaT 6a3a 3a No-jeTaliiHH GbJeUlH H3C/eBAHHS.
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@ur. 5. Cxema na opyaaBanunTa B paitona (no Tepreaxves wu ap., 1984):
I — Tank-xXA0pHTOBH; 2 — OJOBHO-UHHKOBH; 3 — XPOMHTOBH; 4 — BHTHMOHHTOBH, § — MefHH
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