rOONHWK HA MUHHO-TEONOXKNA YHUBEPCUTET “CB. UBAH PUJICKI", Tom 53, Cs. |, F'eonorus v reogmamka, 2010
ANNUAL OF THE UNIVERSITY OF MINING AND GEOLOGY “ST. IVAN RILSKI", Vol. 53, Part I, Geology and Geophysics, 2010

FEONIOXKKMUAT PEHOMEH “YEPHUTE KAMBbHU” B CAKAP MNAHUHA

Jumumbp Cuxboscku, Esa AHacmacoea
MurHo-2eonoxku yHugepcumem “Ce. MsaH Puncku”, 1700 Codus; sinsky@mgu.bg

PE3IOME. eonoxkusT (heHoMeH “YepHuTe kambHK' € Halt-Bnevatnssaliata npupogHa sabenexutenHoct B Cakap nnavuHa. Toi e ohopmeH
cped AOMHOTPMACKUTE METakoHrmoMepaTh Ha ManbokacTpeHckaTa CBUTa, OTNIOXEHM Npeay okono 245 MrH. . Pa3nonoxeH e Ha 4 km 1oxHO ot
Tononosrpag, Xackoscka obnact, Ha 6unoTo Ha Cakap nnaHuHa, N3TOYHO OT LIOCETO 3a Bp. Buwerpap. MeoTombT € NpeAcTaBeH OT NOAPeAeHN B
CeBepo3ana-toron3TouHa nocoka BHYLUMTENHM CKanH1 Mupamuau ¢ ocTpu 3b0epy, CTbpyally Ha BucounHa Ao 50-60 m Hag OkonHMs naHgwadT.
VIMeTo mgBa OT TbMHWA OBMMK Ha MeTaKOHITIOMepaTWTe, KOWTO Ca M3rpajeHu NpegumHo OT kBapl, denpwnaty, amdubonu, criogn
pa3HooOpa3HM INTOKNACTW OT WHTPY3MBHW M MeTamopdHM ckanu. MuHepamHusT CbCTaB Ha CKanuTe W MPeTbpreHns MeTamopdusbM
npedonpedensT TAXHaTa BUCOKA epo3voHHa ycTonumBocT. OOpa3yBaHETO Ha CTbpualyuTe CkanHW nupamugn obade, ce AbMKW MMaBHO Ha
CTPBMHWS HAKIOH Ha NNacToBeTe, KOUTO Ca Pa3NONOoXeH NepreHANKYNSPHO Ha HaKMOHa Ha CKIoHa. B HacToswaTa cTaTis 3a NpbB MbT Ce Npasy
nogpobHa XxapakTepucTWka Ha To3u 3abenexuTeneH reonoxkn (eHoOMeH OT [regHa TOuKa Ha HeroBata 3HAYMMOCT KaTo MpUpogHa
3abenexmTenHocT. “YepHute kambHW' ca 0TOensA3aHn Ha BCUIKM TONOrpadicku KapTu kaTo OTAeNHa ckanHa 3abenexutenHocT. Hesasucumo, ye
He (urypupa B CIMCbKa Ha 3alluTeHuUTe TepuTopun Ha Bbrrapus, reotonbT ce nocellasa pegoBHO OT MECTHU NPUPOZOMIOBUTENM 1 y4eHNLM, U
npeAcTaensBa NOMMO MACTO 3@ OTAWX Ha XuTenuTe Ha TomomoBrpaj M OkormHuTe cena. Mopagn cnabata HaceneHoCT Ha parioHa W
OTAaneyeHoCTTa My OT ronlemMu rpagoBe M KypopTw, “YepHuTe kaMbHU He Ca BKIIOYEHN B TyprUCTUYeCK/ MappyTi. C OTKpUBAHETO Ha KOHTPOIHO-
nponyckaTenHus NyHKT JlecoBO M OCUTypsiBaHETO Ha AMpeKTHa MbTHa Bpb3ka ¢ Penybrvka Typums, TO3v reoton Moxe Aa ce paspabotu kato
npuTeraTenHo MACTO 3a foKaneH 1 MexayHapoAeH TypusbM. B nctopuyeckata MectHoCT v kKoTa ManbokacTpo Ha 2 km 3anagHo ot Tononosrpag,
Ha KOSTO e HauMeHyBaHa [anbokacTpeHckaTa CBUTa, B ChLUMTE METAKOHTIOMepaTi Ca 3ana3eHy NpanucTopuiecku CkanHo-n3gbinbaHn Kpbrose C
AVCKYCHOHHA Bb3pacT. CbImacHO MeTogukaTta 3a OLEeHKa Ha reonoxkn deHomeHu B Bbnrapus reoton “YepHute kambHM® CLOTBETCTBA Ha
KpuTepunTe 3a 06EKT C HaLMoHaNHa 3Ha4NMOocCT.

THE GEOLOGICAL PHENOMENON “BLACK STONES” IN THE SAKAR MOUNTAIN
Dimitar Sinnyovsky, Eva Anastasova
University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; sinsky@mgu.bg

ABSTRACT. The geological phenomenon “Black Stones” is the most impressive natural landmark in the Sakar Mountain. It has been formed
among the Lower Triassic metaconglomerates of the Paliocastro Formation, deposited about 245 Ma ago. It is situated 4 km south of the town of
Topolovgrad, Haskovo District, on the ridge of Sakar Mountain, east of the road to the Vishegrad Mount. The geosite is represented by spectacular
rock pinnacles with sharp cliffs arranged in northwest-southeast direction 50-60 m above the surrounding landscape. Derivation of name is after the
dark appearance of the metaconglomerates composed mainly of quartz, feldspar, amphibole, mica and lithoclasts of igneous and metamorphic
rocks. The mineral composition of the rocks and metamorphic changes predetermined their erosion sustainability. However, the formation of the
upright rock pinnacles is due mainly to the steep angle of the strata disposed perpendicular to the slope. In the present investigation for the first
time proper characterization of this remarkable geological phenomenon is given in the lights of its significance as a natural landmark. The Black
Stones are present in all topographic maps as a separate rock landmark. Although they are not included in the list of the protected areas in
Bulgaria, the geosite is regularly visited by local naturalists and scholar groups, and represents a favorite place for relaxation for the citizens of
Topolovgrad and the surrounding villages. Due to the low populated character of the area and its remoteness from big cities and resorts, the Black
Stones are not included in tourist destinations. After the opening of the new custom-house Lesovo and providing a direct road to Turkey this geosite
could be developed as an attractive place for local and international tourism. In the historical place and peak Paliocastro disposed 2 km west of
Topolovgrad, which is the toponime of Paliocastro Formation, among the same metaconglomerates are preserved prehistoric rock-cut circles with
an age under discussion. According to the methodology for estimation of geological phenomena in Bulgaria the “Black Stones” correspond to the
criteria for geosites of national importance.

BbBepeHue PETVOH He € MPeACTaBeH C HUTO eauH reoton B Peructbpa u
Cakap nnaHuHa e egHa OT MankuTe NnaHuHM B Bbnrapus, KapacTbpa Ha reonoxkute (heHomenn Ha bwnrapus. B edxa
KOSITO He ce cnaBu ¢ 0CODEHU NPUPOAHN 3aDENEXNUTENHOCTH. npeauiwHa pabota (CuHboBcku, Aumutpos, 2009) onucaxme

XapakTepusupa ce ¢ pasHoobpaseH crnabo pasuneHeH pened, €[MH reoMopoNOXKI PEHOMEH MO TEYEHNETO Ha p. Puepa,
TUNMYEH 33  HUCKONMaHWHCKUTe  naHgwadth.  [Mopaaw toXHO 0T cenara Paposey u CTyfeHa, KOWTO npefcTaenssa
OTHaneyeHocTTa Ci OT ronemMuTe rpafcks LeHTpoee B HOW foGpe 13pa3eHo CTapo PeyHo KopuTo (,cTapuua’), 0hopmMeHo
Brrrapus, T4 € ocTaHana B nepudepnsTa Ha TypuCTUYECKUTE cped Tecosckute rHaic-rpaHuT. CTapoto pedHo KopuTto e
[ECTVHAUMM W KbM Hest uma crab TypuCTUYECKN WMHTEpec. M30MMpaHO Npu MPOHWKBAHETO Ha BOAWTE MNpe3 €auH OT
B'bl'lpeKVI WHTEPECHUS CW TEONOXKKM CTPOEX, CaKapCKVIFIT 3aBOUTE Ha peKaTa U Makap fa He € HEOOMKHOBEHO SIBMEHME,
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TO3u Haiinac ce oTINYaBa C N3Pa3nUTENHN YepTn U MOXe [a Cce
CYNTa Kato ﬂ06'bp NpMMeEp B CBOA Knac.

B Hactodwara cratma we Obaar  pasmenaHu
rEOKOHCEPBALMOHHUTE  XapaKTEPUCTUKM  Ha  CKarHuTe
nupammam, U3BECTHW NOA4 UMeTO “YepHuTe KaMbHU, KOUTO He
curypupaT  cped  NpUPOAHUTE  3abenexuTenHocTM  Ha
Borrapusi. Te ce Hamupat B ceBepHaTta 4acT Ha Cakap, B
MecTHocTTa  “YepHute kambHM' Ha 4 km  kHO oOT
Tononosrpag, Xackoscka obnact (cur. 1). MecTHocTTa e
pasnonoxeHa Ha 700 m M3TOYHO OT LUOCETO 3a Bp. Buwwerpan
mexgy kotute Tyma (524.2) n [amkas (435.7) u oo Hes ce
[0CTUra no YepeH ropcki mbT. Tesun ckanu ca o)opMeHu cpen
LONHOTPUACKM METaKOHrnomepaTy, OTHECEHN KbM
lMNanbokacTpeHckaTa cBuTa. [eonoXKMAT peHoMEH € opopMeH
npes KeaTepHepa BCNeACTBME HA CbBPEMEHHATa €pO3MOHHA
[EHOCT Ha aTMOC(epHUTE areHTW. 3HauuTenHa pons 3a
0OpasyBaHeTo MM KaToO BrevaTnsBalM reoMopdonoXKM
opMu ¥“Ma UM  OpUEHTMpPOBKATA Ha NnactoeeTe B
MeTaKOHIMoMepaTuTe, KOUTO moTbBaT CTpbMHO Ha CU nog
brbn 70-80°, nepneHauKynapHO Ha HaKNoHa Ha CKMoHa.
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®ur. 1. FeonoxkuaT heHoMeH “YepHUTe KaMbHU” ce Hamupa Ha
4 km oxHo ot TononoBrpag, XackoBcka obnact, Ha 700 m
M3TOYHO OT LWoceTo 3a Buwerpaa u [lepsuiika moruna

leoton “YepHute KaMbHM® nonaga B Knaca Ha
reoMopHoNoxXKATE (DEHOMEHW M Ce OTIINYaBa C U3pasuTenHu
YepTW, KOUTO He OTCTBLNBAT Ha peauua 3alUTEHW reornoXKu
(DEHOMEHM OT TUNa Ha CKaMHUTE KYKNW B TFOPHOKPEAHO-
naneoueHckute Bapouun B CesepHa Bwbnrapus (Yyghute
ckanu npu c. Acnapyxoso, BapHeHcko, Kynenute, Yyknute un
CkanHute kyknu npu c. Pecenel, lneBeHCKo) unm ckanHuTe
nupamuayn ot Tuna Ha Ctobekute, KbTuHekute 1 ap. CbrnacHo
MeToamkaTa 3a oLeHka Ha reonoxkute deHoMmeHun B Bbnrapus,
reoTonbT Ce OTHAacAd KbM (PEHOMeHWTe C  HauuoHanHo
3HaYyeHWe, He3aBMUCUMO Ye Jocera He e NpeanaraH 3a 3alura.

KpaTku gaHHM 3a reonoXKus CTPOeX Ha panoHa
PainoHbT uma CPaBHUTENHO CIIOXKEH TeOnoXKn CTpoeX C
MHTEPECHM B3aNMOOTHOLIEHMA MEXAY MarMeHu, METaMOpd)HVI
N ceguMEeHTHWN CKanwu. ﬂopa,u,m Te3n NPpU4MHK B nuTepartypara
CbllectByBat peaunuda AUCKYCUOHHK I'IpOGﬂeMVI, KOUTO He Ca
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npeaMeT Ha Hacrodlwara CcraTtus. Kato BbBeOeHWE KbM
pasrnexnaHna OT Hac npo6neM e ce Crnpem HakpaTko Ha
reonoXKna CTpoex Ha pal7|0Ha Ha reotona 1 cxsalllaHuATa 3a
Bb3pacTtTa U reHe3nca Ha BMeCTBaLLTE CKanu.

Ckanute, cpeg kouto ca 0cOpMEHU ,HepHUTE KambHN',
NpeqcTaBnsBaT METaMopdo3npaHm KOHrIoMepaTu, rpaBenuTy,
NACbYHMLUM 1 aneBponuTi, obeauHeHn B [lanbokacTpeHcka
cauta (Catalov, 1985). MMbpBuUTe AaHHM 3a Te3n ckanmu ce
CbbpXaT B re0NnoXKNs JOKNaa 3a recnoxKUTe NpoyYBaHns Ha
paioHa npe3 1959 r. (Kynakcb3os, 1959; Kynakcb3os u ap.,
1960). Tam Te ca 03HayeHW kaTo “goneH BepdeH” MbpBU U
BTOPW XOpU30HT. YaTanos (1961) ru oTHacs KbM “goneH Tpuac
(BepcheH) — monHa cauta’, Catalov (1961) — KbM “AoneH Tpuac
(ckmT) — pmonHa cepus” a Yatanos, Mukosa (1961) — kbm
“[ONeH Tpumac (ckuT) — fonHa ceuTa”. YaTanos (1985a) oTHacs
ManbokacTpeHckaTa CBWTA  KbM  TyHXaHckata  rpyna,
BbBeAeHa OT Hero (Catalov, 1983) 3a gonHata 4acT Ha T. Hap.
“metamopdeH TN Tpuac” (EHueBa, KobHueB, 1968) wnm
BUCOKOMETaMOPGHNTE ckanm Ha ‘“Cakapcku Ttun  Tpuac”
(YaTanos, B: boHueB u gp., 1969) B pantoHa Ha Cakap. Bb3
OCHOBa Ha MWHepanHus cbetaB Yaranos (1960) oTHacs Tax 1
MOKPMBALLMTE TV TEPUrEHHO-KApBOHATHU METaMOpGUTH Ha no-
KbCHO OTgeneHaTa ot Hero (Yatanos, 1985) Tononosrpaacka
rpyna (Yctpemcka n Cpemcka cButa) kKbM amdubonutosums
tayvec. Yaranos (19856) mogens Yctpemckata cBuTa Ha
yeTMpM uneHa, otgony Harope: [ymcku, Kepumapcku,
Mpamopcku " YaHaknuitcku. [NaneoHTONOXKMTE
[0Ka3aTencTea 3a Tpuackara Bb3pacT Ha Te3u MeTamopduTy
ca ycraHoBeHu oT Yartano (1960) B ropHata uacT Ha
Kepumapckus uneH Ha Yctpemcka cBuTa. B Te3n HuBa
He3aBucumo eauH ot apyr L. R. Cox (British Museum of Natural
History, London) w JI. [. KunapucoBa (BCEIEW, CaHkr
MeTepOypr) onpegenaT cnegHuTe OWBanmBMIAHWM  BWOOBE,
HamepeHu OT YaTarnos cped BUCOKOKPUCTANMHHUTE LUMCTU Ha
KepnmaHckums uneH B paioHa Ha pas3sbaHuka “Cs. ViBaH" 1 Bp.
MnoyecT, toxHo oT Tononosrpag: Myophoria costata Zenker
Gervilleia (Bakewellia) cf. modiola Frech n Myalina sp. Bb3
OCHoBa Ha  Teau  pocunm  aBTopuTe  OMpegmensT
cTpaturpadckata no3uumus Ha ropHuTe HUBa Ha Kepumapckus
uneH KkaTo ropHa yact Ha [onHus Tpuac. lNopagu npexoaa
Mexgy ABeTe CBWTW, OTgonynexawarta [lanbokacTpeHcka
CBWTa CBLLO Ce CYMTa 3a JONHOTpMAcka.

Csurata € HanmeHyBaHa Ha Bp. ManbokacTtpo (kota 431.5),
pasnonoxeH Ha 2 km 3amagHo ot Tomonoerpap. Mmeto Ha
CBWTaTa e BbBEAEHO OT aBTopa Kato [laneokacTpeHcka ¢
YroBOpKaTta, Ye BbpXbT HEMPABMITHO € HapeyeH [1anbokacTpo
(YaTanos, 1985). ToBa HauCTWHA e Taka, Tbii Kato gymara
“naneokacTpo”’ MMa rpbUKM MPOM3X0h W O3HavaBa [ApeBHa
kpenocT (kane). TONOHMMBT Ha reHepaniyabHuTe Tonorpadcku
kapTh obaue e “lNanbokacTpo” M HaMMEHOBAHWETO Ha CBMTaTa
TpsibBa ga 6bae cbobpaseHo € Hero, a He C MPaBWITHOTO
MPOM3HOLLEHME Ha aymaTa. T3 TOMOHMM € MOMynsApU3npaH u
Ha aHITMIACKM  e3nK Paliokastro, upe3 HaTOBCKMTE
Tonorpadockn kaptm B M 1:50000 n Ha pycku e3mk —
Manékactpo upe3 pyckute Tomorpadpckm KapTu B CblUMs
mMawab, CbCTaBeHM Bb3 OCHOBA Ha  Obnrapckute
reHepaniyabHm kapTu.
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®ur. 2. Teonoxka kapTa Ha paiioHa Ha reoton “YepHute kambHU”: 1 — EnxoBcka cButa (MuoueH — MNnuoueH): NneCb4nuBm MUHK, NACHLMK;
2 — Yctpemcka csuta ([oneH Tpuac): peayBaHe Ha MeTansCbYHWLM, KBapL-CIIOAEHU LWKUCTH, CNIOAEHU KBapL-KapOOHaTOBW LIKCTM,
mpamopy; 3 — lManeokacTpeHcka cuta (JoneH Tpuac): MeTakoHrnomepaTi, MeTansCbyHULM, CniofAeHN WwucTh; 4 — YepHoropoBcka
MeTakoHrnomepatHa csuta (llepm?): meTakoHrmomepat; 5 — cpegHO3bpHecTW OuoTuToBM rpaHuTn (FopeH [Maneoson); 6 —
Xbntnyancka nbetpa cButa (Apxan? — [oneH Mpotepo3oi): rHaiicy, WKcTH M amdubonuTK; 7 — ycTaHOBEHa reonoxka rpaHuua; 8 —
HecbrnacHa (TpaHcrpecuBHa) rpaHuua; 9 — yctaHoBeH pasnom; 10 — npegnonaraem pasnom; 11 — woce; 12 — yepeH nbT; 13 — 3Hak 3a

OPHEeHTUPOBKa Ha nnacToBeTe

naﬂbOKaCTpeHCKaTa CBuUTa € Wu3rpafjeHa rnaBHoO OT
METaKkoHrnmoMmepatn n MetanAaCb4yHuUM, Kato B NOAYUHEHO
KONn4eCTBO NPUCHCTBAT METarpaBeninTn U MeTaanesponnTi,

a OCHOBHaTa Maca € OT amdubonosn, 6UOTUTOBM,
[ABYCIIOAEHM n MYCKOBWT-KBapLIOBM LUMCTM.
MeTakoHrnomepaTute  Cbabpkar [MaBHO 3aobneHn K

nomny3aolneHn KbCoBe OT KBapL, rPaHUTOMAM, KPUCTanMHHM
wuctu n keapunopcupm (cur. 5). Crnopes Koxyxapos u ap.
(1994) nMbpBWMYHMTE  CEOMMEHTW UMAT  KOHTUHEHTasneH
anyBwarneH npou3xop.
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Mognoxkata Ha [lanbokacTpeHckaTa cBUTA Ce paskpuBa
kato gbnra weuua ot C3 Ha KOW mexgy BogocnuBa Ha
CwmeceHata u lonsmarta peka CeBepHO OT C. XnsboBo W
paiioHa Ha C. YCTpeM, KbAEeTo € MBuLaTa € pa3mMecTeHa OT
TyHmkaHckus pasnoM. TS e npeacTaBeHa OT ABYCIIOAEHW U
MYCKOBWTOBM THANCW, THANCOLIMCTU W LUIMCTU, OTHECEHW OT
Koxyxapos (1987) kbM oTaeneHata oT Hero JKbnTudancka
ceuta. [lpean ToBa B paiioHa Ha Cakap Te3u ckanu ca
ONWUCBaHU KaTo “CpefHa MbCTpa CBUTA" Ha CpefHaTa apxancka
cepus (Koxyxaposa, Koxyxapos, 1973) u MnaguHoBscka
MmbCTpa cBUTA B CbcTaBa Ha Cakapckata rpyna (Koxyxapos,
1984).



®ur. 3. YepHute KaMbHU Ca nopeguua OT BHYLUMTENHU CKanHu
3b0epy, nogpeaeHn B U3TOK-3anagHa Nocoka Ha AbMXWHA Haj
300 m M cTbpyawm Ha BucouuHa go 50-60 m Hag okonHusA
nanpwacdT

b 2 v ; > 3 TN VR
®ur. 4. Cpen metarpaBenuTuTe € passuta honmauusi, KosTo
nuun pobpe B onpeaeneHu HMBa Ha ManbokacTpeHckaTta cBUTaA
npv BpbX ManbokacTpo

[onHata rpaHuua Ha cBuTata ce npuema 3a AMCKOpAaHTHa,
HO B JoceralwiHuTe NybnukauuM 3a paiioHa Hama [aHHu 3a
OVpEKTHM  paskpuTusa. YatanoB (1985) otbensssa, uye
CblleCTByBa M3BECTHA TPYAHOCT C MOCTABAHETO Ha Tasw
rpaHuua B wHTepean ¢ aebermHa 1-2 m. CeBepHo oT c.
TNecoBo cBuTaTa NokpuBa naneosolicku rpaHuTonam (Dimitrov,
1999).

W { R ZERNN
®ur. 5. Cpes MeTakoHrnmomepaTute W MeTarpaBenuTUTe Ha
ManbokacTpeHckaTa CBUTa Ce cpelar v No-ronemnm Kbcose oT
rpaH1TH, MeTaMopduTh 1 KBapL (Ha CHUMKaTa — 3a00NeH KbC OT
CaKapcKU rpaHuT)

FopHaTa rpaHuua NpeAcTaBnsiBa NOCTENEHEH MPEXOL KbM
TEpUreHHo-kapbOoHATHUTE OTNOXEHUS Ha YCTpemckata CBUTa,
MpeLcTaBeHU OT [ABYCMIOLEHW KBapL-KanuUTOBM LUMCTU C
MpoCrolkM 0T MeTanscbyHuuM. Cpen ckanuTe Ha cuTaTa €
pa3suTa honvaums, KosiTo nuun fobpe B OnpemeneHn HuBa
cper TpaBenuTOBUTE WHTEPBamW, Hanmpumep Npu BpbX
ManbokacTpo, pa3nonoxeH Ha 2 km 3anagHo ot Tononoerpag

(pur. 4).

Xapaktepuctuka Ha reotona

Bbnpekn ye Cakap nnaHuHa e Hucka u cnabo pasyneHeHa,
B Hes Ce cpeLlaT oCTa MHTEPECHW OT TypUCTMYECKa rmegHa
TOYKa MecTa C MOAXOOALLO CbYETaHUe MEXOy reOnoXKu
JafeHocTn 1 npupodeH naHawadT. YepHute kambHU ca eaHo
OT MecTaTa, B KOUTO JOMUHUPAT re0NOXKUTE NPEANOCTaBKM 3a
Ona3BaHe Ha OKOMHaTa cpeda. Te ca OTOENs3aHW Ha BCUYKM
TonorpadCku KapTu KaTo OTAenHa ckanHa 3abenexuTenHocT 1
NPeacTaBnaBaT  CKamHW  nupamuay, OdOpMEHM  cped
JONHOTPUacKTE MeTaKoHrnoMepatn Ha [lanbokacTpeHckaTa
cBuTa. [€0TOMBT BKIOYBA MOPEAMLA OT BHYLWMTEMHW CKarHu
3b0epun, nogpeaeHn B CeBepo3anad-toromMsTodHa Mocoka Ha
AbixuHa Hag 300 m v uagurawm ce Ha BucoumHa 50-60 m Hag
OKOMHWA naHawadT. Hai-BHylMTENHaTa 4acT OT CKarHus
aHcambbn HanogobsBa KpenocT ¢ MHOro6poiHK Kynu (cur. 3),
a NO-HUCKNUTE YacTW ca NPeACTaBEHN OT CTbpYaLLM, HAKIOHEHM
Ha tor 3bbepy, 3anasBally OPWEHTMPOBKATA Ha MacToBeTe

(ur. 10).

J se)
®ur. 6. UmeTo Ha cKanHWA aHcaMbbi MABa OT TbMHUS O6NUK Ha
MeTaKOHrnomepartute, KOUTO Ca U3rpageHn npeauMHO OT KBapl,
cbennmnam, amcbuﬁonu, cniogu un pasﬂooﬁpasuu JINTOKNACTU

3a npbB MbT Te3n ckanu ctaBaT 0OEKT Ha BHWMaHWe B
Ka4ecTBOTO Ccu Ha 3abenexwuTenHu penedHu 0bpasyBaHns Mo
BpeMe Ha kKaptupoBkata Ha Cakapckusi 6atonut u
CeBEepOM3TOYHATa YacT Ha HeroBaTa MeTamopdHa pamka B M
1:25000 oT 6umBLWETO [gbpXaBHO CTOMaHCko obeanHeHne
“Pegku meTann”. ToraBa ckanute ca [OKYMEHTUPaHU KaTo
npupogHa 3abenexuTenHocT B FOAWWHMA  OoOknag 3a
kapTMpoBkaTa Ha panoHa ([aHeB u gp., 1982), yyacTHuk B
KOSITO € MbPBUSAT OT aBTOPUTE Ha HacTosLLaTa CcTaTus.

/iMeTo Ha ckanHua aHcambbn waBa OT TbMHWSA OBAMK Ha
METaKOHIMoMepaTuTe, KOUTO Ca W3rpajeHn MpegumHo oT
kBapu, denawnaty, amdubonu, Ccnoam W pasHoobpasHu
FIUTOKNACTW OT WHTPY3WBHW M MeTaMopdHu ckanu (cur. 6).
MuWHepanHMAT  CbCTaB  Ha  CkanuTe W MpeTbpreHns



MeTamopu3bM NpeaonpeaensT TsxHaTa BUCOKA €PO3MOHHA
yctonumeocT.  OBpasyBaHETO Ha  CTbpyallMTe  CKarHu
nupamuan obade, ce LbMKW MMaBHO Ha CTPBMHUS HAKMOH Ha
nnactoeete  (SS  20/75), KouTO Ca  Pa3nONIOXKEHM
NepneHanKyNsapHO Ha HaKMoHa Ha cknoHa (cour. 10).

-

®ur. 7. OTKbM ceBepHaTa CTpaHa BUCOYMHATa Ha YepHute
KaMbHU He e Taka UMMO3aHTHa, Ho OT tor (cour. 8-9) TA JocTura
80 50-60 m

OTKbM CeBepHaTa CTpaHa CKanuTe ca no-3aobneHn n He
Taka BMCOKM (pur. 7), HO MO HOKHWS CKMOH Ce OuepTaBa
BnevaTnsBally ckaneH BeHel, ¢ BucoumHa go 50-60 m (dur. 8-
9). HampeyHo Ha CrnoOecTocTTa Ca pasBWUTK OKBapLEHN
NyKHaTMHK, KOMTO obpasyBaT Cybxopu3oHTanHa Mpexa oT
W30aTWHU W Cb3[aBaT W3NS 33 MarMeHW CKanu C ThHKM
nerMaTuToBM WNM KBapuoBu unu. Ckanure HauCTMHa

CbbpKaT KBapLOBM XMIM MO CINOECTOCTTa M HampeyHo Ha
Hesi, Ho Te ca no-gebenn 1 no-peaku, a panoHbT € OCesH C
kbcoBe 0T bsn ksapy (cpur. 10).

®ur. 8. KOXHUAT CKIOH Ha pasKpuTuATa oYepTaBa BnevarnaBally
cKaneH BeHell, 0TGensA3aH Ha BCUYKM 'ronorpa(bcku KapTu

B ckanuTe ca pasBUTW TPU INABHW MYKHATUHHW CUTEMU, N0
efHa OT KOWTO, BCMEACTBME HA W3BETPSHETO HampeyHo Ha
croectocTta ca ce 0obpasyBanu  ObnGOkM  Mpoxoam,
0chopMSILLM 3aTPEBEHI aneu B LieNns ckareH Komnnekc (cur.
12).

Kato NPenopPbYAUTENHN MEpPKU 3a 3almTta n
nonynapusmMpaHe Ha reonoXxkua CbeHOMeH morat da ce
nocoyar cnegHuTe MeponpuAaTuAa. MapkupaHe Ha reotona C
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WHopMaLnoHHM  Tabemu Ha woceTo 3a Buwerpag;
pa3paboTBaHe Ha reombTeka MO YEpHWS MbT OT NOBHATA XWxKa
Ha LUOCETO, MoCTaBsHe Ha Taberm ¢ kpaTka MHgopmaums 3a
BMAa M Bb3pacTTa Ha CKanuTe 1 3a Pa3BUTUETO Ha rEONOXKIUTE
npouecu AoBenn A0 obpasyBaHETO Ha ckanHuTe 3bbepu.
Brmsoctta Ha obekta go Tomonosrpag v apxeonoruyeckara
3abenexutenHoct  “laneokactpo” (KocTos, 2003;

locnoguHos, TocnoguHos, 2008) ChLLO € OT 3HayeHne 3a
pa3paboTBaHETO My KaTo TypuCTMYECKa AECTUHALMS.

®ur. 9. HanpeyHo Ha cnoectocTTa ca pa3BUTU OKBapLEHU
NyKHaTUHY, Cb3faBaliM MNKO3WUSA 3a MarMeHW CKanu € TbHKU
nerMaTMTOBU UMW KBaPLOBM XUNK

- : ¢ | ,b _:.‘A : 3 ,,

o)

®ur. 10. Crbpyawmte 3b6epu 3ana3BaT CcyGBepTUKanHaTa
OpPUEHTMPOBKA Ha CNOECTOCTTA, a Cpef TAX Ce CpellaT ocTaHKu
OT KBapLOBU XWUNM, KOUTO MpoLenBaT MeTakoHrnomeparuTte Ha
ManbokacTpeHckaTa cBuTa

®ur. 11. [ipeBHUTE CKanHO-M3AbNGaHN KPbroBe No MNacToBuUTe
NOBbLPXHOCTU Ha rpaBenutuTe B lManbokacTpeHckaTa cBUTa NpU
BpbX ManbokacTpo, Ha 2 km 3anagHo ot TononoBrpag



Cnopen paspaboTeHaTa MeToaMka 3a oOleHKa Ha

reonoxkute eHomenn B bunrapus (CuHboBckn 1 ap., 2002)
“UepHute kambHU' nonagat cpef reotonure C HaluoHarHa
3Ha4NUMOCT.

®ur. 12. B ckanuTe ca pa3BuTH TP FaBHW NYKHATUHHU CUCTEMMU,
Nno efjHa OT KOMTO, BCNeACTBME HA W3BETPSHETO HAMPeyHo Ha
CcroecTocTTa ca ce o6pa3yBanu AbLNGOKK Npoxoay, ochopmALm
3aTpeBEHU aneu B LieNIUs CKasleH KOMMeKe

3akntoyeHue

HesaBucuMo 4Ye He purypupa B CMMCHbKa Ha 3alUTEHWTE
TEPUTOPUN Ha Bbnrapus, panoHbT Ha YepHuTe kambHW ce
noceLlaBa pegoBHO OT MECTHM NPUPOZONIBUTENN W YYEHULM,
W MpeacTaBnsea MobUMO MACTO 3a OTAMX HA XUTENWUTE Ha
Tononosrpag u okonHute cena. Mopaan cnabaTa HaceneHocT
Ha palioHa W OTZanevyeHocTTa My OT TONEMW TpafoBe M
KypopTu, YepHuTE KaMbHW HE Ca BKITHOYEHU B TYPUCTUYECKM
MapLpyTh. B uctopuyeckata MecTHOCT M koTa [lanbokacTpo
Ha 2 km 3anagHo ot Tononosrpag, Ha KoSTO e HauMeHyBaHa
ManbokacTpeHckaTa CBUTA, B CbLyMTE METAKOHINOMepaTh ca
3anaseHn ApeBHM CkanHo-w3gbnbaHu kpwroee (cpur. 11). C
OTKPUBAHETO Ha KOHTPOMHO-NPONYCKaTENHUS NYHKT JlecoBo
OCUIypsiIBAHETO Ha [JMpeKTHa MbTHa Bpbaka ¢ Penybnuka
Typuusi, TO3M TeoTon MOXe [fa ce paspaboT KaTo
npuTeraTenHo MSCTO 3a oKaneH U MeXayHapoLeH TypU3bLM.
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braezodapHocmu. Hacrosiwara nybnukauws e pesyntar ot pabotara
no [orosop BY-OXH-304/07 ¢ ®oHg “Hayunu nscnegpanms’”.

Nutepatypa

Bonues, E., C. Cagos, I. Yatanos. 1969. Bvpxy GrokoBoTo
pasuneHsiBaHe Ha CTpaHIKaHCKUS aHTUKIMHOPWIA. — M38.
leon. uHcm., BAH u KT, Cep. F'eomekm., 18, 143-157.

BosiHos U., [1. Koxyxapos, C. CaBoB. 1965. ['e0noxku cTpoex
Ha oKHMS cknoH Ha Cakap nnaHWHa Mexagy cenata
Paposew v Koctyp. Cn. burie. 2eon. 0-80, 26, 2; 121-134.

locnogutos, K., H. TocnoamHos. 2008. OTHOBO 3a Tbi

HapeyeHuTe “crbHueBM auckoBe” B Cakap. -
ApXxeonioau4ecku U UCMOPUYECKU — NpOoyYsaHuUsl 8
Hogosazopcko. T. 2. Micm. my3ell, Hosa 3azopa, 204-
219.

[Oanes, [., O. CwurboBckn w pgp. 1982 [oknad 3a
cneyuanusupaHa 2eonoxka kapmuposka 6 M 1:25000 e
patioHa Ha Tononosepad, Cakap ninaHuHa. FeocoHa KI

Enuea, M., W. KbHueB. 1968. Tpuac. — B: Cmpamuepachus Ha
bwreapusi (Lankos, B., X. Cnacos, ped.). C., Hayka n
U3KycTBO, 167-187.

Koxyxapos, [. 1984. Hokembpuit KOxHoi bonrapmm. — B:
OcoberHocmu cmaHoeneHus 3eMHol Kopbl 8 dokembpuli
HOx+ol Boneapuu. NK 1X, MC AHCC, 7-14.

Koxyxapos, [. 1987. [lutoctpaturpams U CTpOeHWe
pokembpusi B sigpe benopeyeckoro NogHATUS B BOCTOYHbIX
Poponax. — Geologica Balc., 17, 2, 15-38.

Koxyxapos, [., W. bosHos, C. CaBos. 1968. [eonorvs Ha
obnactta mexgy c. KnokoTHuua v rp. Mapuua, XackoBcko.
- B: fO6uneeH 2eonoceuyecku cbopHuk. C., BAH, 37-50.

Koxyxapos, [., C. Casos, W. bosHos, I'. Lunscgos. 1994,
leonoxka kapma Ha bbreapus 8 mawab 1:100000, k.j.
Tononogepad. C., KTMP, l'eonorus u reogmsuka AL

Koxyxapos [., C. Casos, I'. Yatanos, E. Koxyxaposa, W.
BosiHos, E. Yenebues. 1994. ObscHumenHa 3anucka KbM
2eornoxkama kapma Ha bvneapusi @ mawab 1:100000, k..
Tononogepad. C., bonug, 73 c.

Koxyxaposa E., [. Koxyxapos. 1973. Crpaturpadms u
NeTponorns Ha [OKaMOpuiickuTe MeTaMopdHU Ckanu oT
Cakap nnaHwHa. — M3e. [eon. uHcm., cep. eoxumus,
MuHeparnoaus u nempoepacpus, 22, 193-213.

Kocto, P. . 2003. 3aragkata Ha “CkanHuTe Kpbroe” npu
lManeokactpo. — Bcenexa, Hayka u mexHuka, 8, 10, 23-29.

Kynakcv3os, [. 1959. TpuacbT B OKOMHOCTUTE Ha
Tononosrpag (npeaBapuTenHo cbobuleHne). — MuHHO
dero, 15, 6, 36-39.

Kynakcw3os, ., . Yatanos, C. Casos, 3. MasHukos, I.
Twhuea, . Masnukosa, Jl. Mwwesa, L. Katesa, [.
Honuesa. 1960. [oknad 3a 2e0moxkume npoyysaHus Ha
yacmu om Tononosepadcko, Enxoscko u fAmborcko,
ussbpuwieHu npes 1959 2. C., l'eodhoHa, MOCB.

CuhboBckn, [., B. Xenes, M. AutoHos, C. [xypaHos, 3.
Wnues, [1. Baurenos, . Angannuickw, M. letpos, X.

Bacunes. 2002. Metog 3a oueHka Ha reOnoXKu
tbeHomeHn. — Il MexdyHapoOHa koHopepeHyusi SGEM,
BapHa, 25-33.

Cunbosckn, O., V. Oumutpos. 2009. eonoxust cheHOMeH
“CeyeH Kkambk' mo pycnoto Ha p. Puwepa B Cakap
nnanuHa. — Fod. My, 52, Ce. |, [eonoeus u eeogpusuka,
99-102.



Yartanos, . 1960. MbpBK HaxoauLLa Ha BUCOKOKPUCTANWUHHM
wnCTH ¢ Tpracka dayHa B bunrapust. — Cnuc. bbre. eeon.
0-80, 21, 3, 92-95.

Yartanos, . 1961. MMbpBK HaxoauLLa Ha BUCOKOKPUCTANWUHHM
wncTH ¢ Tpracka dayHa B bunrapust. — Cnuc. bore. eeon.
0-80, 21, 3, 92-95.

Yatanos, I. A. 1985a. lpuHoc kbM cTpaturpadusTa w
NMTONOMMATA Ha Maneo3onCKUTE W TpUackuTe ckamu B
CBeTMMIMIACKUTE BUCOUMHN. — Cnuc. brrie. 2eon. 0-80, 46,
1, 53-70.

Yatanos, I. A. 19850. lpuHoc Kkbm cTpaTturpadusita W
nutonorvaTa Ha Cakapckust Tun Tpuac (Cakap nnaHuHa,
tOroustouHa bbnrapus). — Cnuc. bore. eeon. 0-60, 46, 2,
127-143.

Yaranos, I., Jl. MukoBa. 1961. MeTamop(HuaT Tpuac B
[epBeHTcknte Bb3BMWeEHUs B 3anagHa CTpaHgxa
nnaxuHa (FOrosanagHa bwnrapus). — Tp. eeon. bureapus,
Cep. Cmpamuep. u mekm., 3, 67-74.

105

Catalov, G. 1961. Triassische kristaline Schiefer und
Magmagesteine zwischen Haskovo und Dimitrovgrad. —
Compt. Rend. Acad. Bulg. Sci., 14, 5, 503-506.

Catalov, G. A. 1983. Lithostratigraphy of the rocks in the
western part of the Sveti llia Heights (SE Bulgaria). —
Compt. Rend. Acad. Bulg. Sci., 36, 10, 1319-1322.

Catalov, G. A. 1985. Notes on the stratigraphy of the Sakar
(Metamorphic) type of Triassic (South-Eastern Bulgaria). —
Compt. Rend. Acad. Bulg. Sci., 38, 6, 711-713.

Dimitrov, I. 1999. Internal structure of the meta-granitoids in
the Sakar region, Southeastern Bulgaria. — Geologica
Balc., 29, 1-2, 111-124.

lMpenopbyaHa 3a nybnukysaHe oT
Katenpa “I'eonorus u naneoHtonorus”, M®



