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The skarn deposits of Krumovo ore field are located
approximately 25 km south of Yambol in the thermal
aureole of the Upper Cretaceous gabbro-dioritic
Manastir pluton. The magnetite Krumovo deposit was
mined in the period 1905-1985. Extensive exploration
activity in the ore field resulted in the discovery of
several smaller magnetite deposits. One of them,
Drianovo II, has been prepared for exploitation but
has not been mined. Drianovo I is hosted in dolomitic
marbles of suspected Triassic age. It contains several
lenses of massive high-grade magnetite with
disseminated chalcopyrite. The average amount of
copper in the ore is 0.19%. The observations of the
metamorphic rocks in the mantle of the Manastir
pluton and the data collected during the prospecting
of the magnetite deposits offer useful information for
the interpretation of the geological evolution of the
West Strandzha zone in Southeast Bulgaria. In the
northern periphery of the pluton, metamorphosed and
intensely foliated granite is exposed commonly
referred to as the “old granite”. This metagranite and
the associated volcanic rocks contain inclusions of
phyllites and metadiabase tuffs. The metamorphism
of the xenoliths was accompanied by development of
regional metamorphic foliation apparently independent

from the foliation in the metagranites. Therefore it
was interpreted as pre-alpine. The metamorphism of
the granites and the dolomites was interpreted as
alpine. The deformation of the low-grade meta-
morphic rocks is very complex. Two alpine faults with
regional significance have been recorded during the
exploration. One of theme is located in the northern
periphery of the pluton, and most likely was formed
during the intrusion of the magmatic body. Another
fault (not shown on the map) sinistrally offsets the
entire pluton with amplitude of 4 km. It is most likely
of Ilyrian age. Regional folding and foliation
development predated the emplacement of the “old
granite” as it can be inferred from the xenoliths in
the metagranite, however evidence of possible alpine
folding is also present. The relationship between the
cleavage and bedding in the metavolcanics and in
the metamorphosed carbonates indicates a large
recumbent fold. This folding predated the emplace-
ment of the Manastir pluton, because the recumbent
fold was displaced by the sin-intrusive faults. In the
dolomitic marbles, numerous small folds of unclear
genesis have been found. Judging from the better-
studied western parts of the Saint Ilija Ridge these
folds may be Cimmerian or Austrian in age.

TEKTOHCKA ITO3UIU A HA CKAPHOBUTE HAXO/IUIIIA OT KPYMOBCKOTO

PYJIHO MOJIE

Hean [Jumumpoe Heanoe

Haxomumara or KpyMoBckoTO pyaHO one ca paBUTH
B KOHTaKHO-METaMOp(HHSI Opeol Ha MaHacTUPCKuUs
rabpoaMOPUTOB IUTYTOH, Pa3IIOIOXKEH IPUOIN3UTEIHO
25 km roxuO0 or AMO01. OCHOBHOTO HAXOUIIE B
pyoHoTo mojne e Haxoxume KpymoBo, koero e
pa3paboTBaHoO 3a MarHeTHT 1pe3 mepuoaa 1905-1985
r. To He e u3uepIano OKOHYATEIIHO, HO IIOPaAU TEXKKH
MUHHO-TEXHUUYECKU YCJIOBHS M HeOIaronpusTeH
nazap noOuBBT OT Hero Oe mpeycraHoBeH. [lapa-
JIeTTHO ¢ To0mBa mpe3 ieproaa 1955-1985 r. B paiiona
Ha PYZHOTO IOJi€ MHOTOKPAaTHO Ca MPOBEXKIAHU
reosioronpoy4sarentu padoru. [lo reopusuuen npt

Ca OTKPHUTH HAKOIKO IMO-MaJKH HaxXOoQWIla Ha
marHeruT (¢ur. 1). Exro ot 1%, Haxomumie JpsHOBO
II, moka3aHo Ha KapTaTa ChbC CUMBOJ KaTO MHHHA
[axTa, € IMOATOTBEHO 3a eKCIJIoaTalMs, HO HE €
eKcrmoaTupano. To chabpkKa HAKOIKO JIETTH OT
MAacHBEH MarHEeTUT, Pa3MoiI0KeHW Ha IhIOOYMHA
250-400 m. B gponbiHeHNE KbM MarHeTuTa pyaara
oT ToBa Haxonuuie cpabpxka u 0,19% wmen.
leonoxkara nosunus Ha Haxoauiue psHoso 11
XapaKkTepu3upa reoJIOKKHAS CTPOSK Ha PYAHOTO IT0JIe
Kato 1sut0. Haxonmumero e pa3moinokeHo B JONO-
MUTHU MpaMoOpH C TperojiaraeMa cperHoTpracka
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@ur. 1. ['eonokka KapTa U CXeMaTHYIeH pa3pes npe3 ceBepHara nepudeprst Ha Manactupckute BucounHy: 1. Ksarepuepan
cequMenTH; 2. K'bCHa Kpena — BYJIKaHCKH 1 CyOBYIKaHCKH CKaJIi, JUOPUTOBH MTOP(QHUPHUTH U AUOPUTH OT BTOPHS MarMeH
erarr; 3. ['aOpoAnOpHTH M JUOPUTH OT IbPBH MarMeH etarr; 4. Tpuac — ZOTOMUTHH MPaMOpH, HEYHCTH JOJIOMUTHU
MpaMopH, KankommcTy; 5. [laneo3oit — metamopdozupanu rpanuty; 6. Meraapkosu, kBapruta, Grmurw; 7. Jnadas-
(UIHTONIEH KOMIDIEKC - MeTaMOp(O3UpaHU MbCTPH XHAJOKIACTHYHH Opekun; 8. Pazmomu; 9. MecromonoxxeHne Ha
MPOy4eHO U pa3paboreHo Haxoxumie o KpyMOBCKOTO pyaHO Ione

Fig. 1. Schematic geological map and geological section across the northern periphery of Manastir Heights: 1, Quaternary
sediments; 2, Late Cretaceous — volcanic and subvolcanic rocks, diorite porphyry and diorite of the second magmatic
stage; 3, gabbro-diorite and diorite of the first magmatic stage; 4, Triassic — dolomitic marbles, impure dolomitic
marbles, calcareous schists; 5, Paleozoic — metamorphosed granites; 6, metamorphosed tuffs, quartz-porphyry, felsites
and felsite-porphyry; 7, phyllites, metadiabase tuffs and volcanic breccias; 8, faults; 9, location of the prospected and
developed deposit of Krumovo ore field.

BB3pact (Llankos, 1983; Yartanos, 1990), npuera mo
aHAJOIus ¢ MOoNOOHHM cKaidu oT CBETHWIMHCKHUTE
BHCOYMHHU. J[MPEeKTHH AOKa3aTelcTBa 3a BB3PacT
JIUIICBAT.

MeracoMaTnyHaTa OEHHOCT B HAXOAMILETO €
WHULUUPaHa OT BHEAPSBAHETO HAa TOPHOKpPEIHUS
Manactupcku miyron (Kamenos, 1969). CvritacHo
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KameHoB mimyToHBT € opMHUpaH npe3 JBE UHTPY-
3uBHHM (a3u. [IspBara ¢asza Ha CBOIl pen Moxe Ja
ce MoJIeNT Ha rabpoB eTarl, MoceBaH OT AUOPUTOR
erarn. Bropara (aza BkitouBa JBa JTaKOBH HMITyJICa
¢ mpeodnagaBall JMOPUTOB ChCTAB.

CxapHHUTE Ha HaXOIWINETO ca MU3TPaJCHU OT
mraruoknas, K-demmmmar, 6uoTuT, (aoromur,



AKTHHOJUT, TPEMOJIHT, CEPIECHTUH, aKTUHOIUT,
JIMOTICH T, XENIeHOEPTHT, aHAPaJUT-Tpocyiap, Opycur,
TaJK, XJIOPUT, MAaTHETUT, THTAHOMArHETHUT, ITUPUT,
XaJIKOIMPHT, EMHUI0T, KITMHOLOU3HUT, TPEHUT, KBapII,
kanut u 3eonutd (Jumutpos, 1994). Cpemar ce
ollIe BOACTOHUT, cKanoiuT u ampubonu. Hocuten
Ha METa € XaJIKOIMUPHUTHT, PA3BHUT KaTO MPOKUIKH
cpel MarHeTUTOBHTE Tela. 3a pa3iinka OT HaXOIHILE
Kpymoso B [lpsiHOBO Il He e noka3aH JNIOABUTHT.
Pasrpanndenu ca KakTo €k30-, Taka 1 €HJA0CKapHH.
[IpeobnamaBamaTa yact OT MarHeTUTa € OTJIOXKEHA
B JIOJIOMUTHHTE MPaMOpH, KOUTO Ca MPOHU3aHU OT
arnmoQu3u 1 Jaiiku oT rabpo U AUOPUT.

Habnronenusita BbpXy MeTaMOp(HHTE CKaJIH OT
MaHUTHATa Ha MaHaCTHPCKUS TIYTOH, KaKTO H
JaHHHUTE, ChOpaHU OT MPOYYBAHETO HA MAarHETH-
TOBUTE OPYASABAHUS laBaT HHTEpECHa HHPOpMALUs
3a TEKTOHCKHUA CTPOEX Ha 3amajHaTa 4acT Ha
CrpaHmKaHCKaTa 30Ha.

B ceBepHara nepudepus HaJl IUTyTOHA Ce pa3KpUBaT
MeTamMop(ho3upaHyl U MHTEH3WBHO HAILICTEHH TPAHUTH
(“crap TpaHUT”), aHAJIOTMYHM TIO CTETIeH Ha Tpepa-
0oTka Ha MeTrarpaHuUTUTEe OT CBETHUIMHUCKUTE
BHCOUYMHH, oT FOsxen Cakap, ot 3anagHa u LleHTpanna
Crpanmpka. Te3u MeTarpaHuUTH U CBBP3aHUTE C TAX
kucenu Merasynkanut (Ivanov, 2000) ceabpkaT
KCEHOJIUTH OT perHoHaTHOMeTaMop(o3upaHy (PUITHTH
n Metaauaba3zosu Tyhu. Meramophu3MbT Ha QIITH-
TOBUTE KCEHOJMTH, BKIIOYEHH B METAarpaHUTUTE €
pErvoHajeH U € ChIIPOBOLEH OT Pa3BHUTHE Ha PErvo-
HaJHOMeTaMOop(eH KIMBaX W MHTEPEPEHIIMOHHO
HarbBase. [lopagu ToBa TO3M MeTamop¢uzbM Oe
MHTEPIPETUPAH KaTo Aoanuiicku. MeTaMop(u3MBbT
Ha TPaHUTHTE, HA METAapKO3UTE U HA JOJIOMUTHUTE
Mpamopu (¢ur. 1) Oe HTEpIPETHPaH KaTo ATIMUHCKH.
IOromsrouHo oT HaXOOMILETO, CTPYKTYPHO BBPXY
TOPHOKPEIHUSI IUTYTOH U BbPXY METaapKo3H C MPeio-
jJaraeMa JOJHOTpHACKa BB3pacT ce pasmojaraT
I'BCTPU XUANOKIACTUYHHM OpeKud, moJoOHH Ha
OpexunTe Ha Arada3-rumrronaaus komruieke (JDK),
paskputH B MIcKbpcKust IpoyioM ceBepHO OT rapa bos.
Ilopanu Tasm mpuIMKa ¥ U3BECTHO CXOICTBO B
reonoxkkara mo3unus BacuneB u CaBoB (1962)
NpeIIoKNXa Te3U CKaJIM, 3a¢AHO ¢ QUIUTHTE U
MeranuabasoBute Typu Ha CokolckaTta CBUTa OT

CBernuaniicKuTe BUCOYMHH J1a ObIaT pasmiekIaHu
kato aHainor Ha JIOK or 3anmagna bearapus.

HedopmanronHaTa KapTHHA Cpell HHCKOMeETa-
MOp(HHTE CKaJl € MHOTO CIIO)KHA. YCTaHOBEHH ca
JIBa aJIUNUCKU pas3joMa C BEPOSTHO PErHOHAIHO
3HadeHHe EQWHHAT OT pa3jgoMHTE € pa3BUT B
ceBepHaTa nepudepus Ha MaHacTUPCKUS MITYTOH U
BEpOSITHO MapKupa pa3csilaHe Ha TPUACKUTE
JOIOMUTHH MpaMopH. M3nurnatu ca Opekunte OT
JI®K u ckanure Ha paHHHA TPHUAC C BEPOSITHA aMIUIN-
Tyaa ot okono 500 m. JIpyr ronsm pasioM, pa3BUT
HEMOCPEACTBEHO Ha 3amaja orT paiiona (¢wur. 1)
pascuya M pasMecTBa 1eiaus MaHacTHPCKHU MIIyTOH
W Herosata MeTaMop(Ha MaHTHSI C aMIUIUTyAa OT
okono 4 km. Tozu paznom nma Xapakrep Ha JIsiB OTCe
U BEpOSTHO € ¢ minpcka Bb3pact (Lankos, 1983).

HarsBaTennuTe mpouecu orpassiBaT MoJIMMeTa-
MOpQHUS U monuaehOpMALMOHEH XapaKTep Ha
paiiona. Pernonanen meramo(u3bM, HarbBaHe H
(dbopmMupane Ha MPOHKKBAIA MeTaMop(dHa donmarms
ca ImpeauIecTBAaIU BHEAPSIBAHETO Ha ‘“‘cTapud
rpanut”’. MI30TONHO NaTHpaHe Ha IUPKOH MU JApYyT
METOJI, CIIOcOOeH J1a “HAJHUKHE TPE3 aIMHACKHUSI
3ETHOMIMCTEH MeTaMop(u3bM OM MOTI'BI Ja JNafe
BBb3pacTTa Ha “‘cTapus TpaHUT” U Jja OTpaHUyH J0JI-
HaTa rpaHUIla HAa paHHUS METaMOP(QU3BM.

B paiioHa ce ycTaHOBEHHM [IB€ 3HAUUTEIHHU
ME3030MCKHM HecbhIiacusa: 1) TpaHCTPECHUBHO U
HECBIVIACHO paslojlaraHe Ha IOPCKHE CEOUMEHTH
BBbPXY UHTEH3UBHO JECHYAUPAHHU TPHACKH CKaNH; 2)
TPaHCI'PECUBHO M HECHIJACHO paslojaraHe Ha
LEHOMAHCKUTE CETUMEHTH BbPXY JOTOPHOKPEAHUTE
CeIUMEHTH.

BzaumooTHOIIEHNATa MEX Ty KIHBaXKa U ILIACTO-
BOCTTa B METAapKO3MTE, KAKTO W TO3ULUATA Ha
Iraba30BUTE OpEKUM BbPXY METAaPKO3UTE ITOACKA3BAT
3a 3HAYMTEJIHA NMPeoObPHATa I'bHKA WUIIM I'BHKOBO
HaBJIMYaHe, KOUTO Ca 3aCErHaJM TPUACKHUSI KOMILICKC.
ToBa HarbBaHe BEPOSATHO MPEILIECTBA TOPHOKPEAHATA
HUHTPY3UBHA JEHHOCT, T KaTO MOJIETHANIATa I'bHKA €
pa3MecTeHa OT CHHHUHTPY3UBHHUTE pa3iomu. B
JOJIOMUTHUTE MPaMOPH Ca YCTAaHOBEHH MAJIKU THbHKU
c Heu3sicHeHa Bb3pact. Ilo anamorus ¢ mo-mobpe
m3ydyennte Ceernmnmiicku pucouanan (Llarkos, 1983)
TE3U 'BHKU MOXKE 1A €A KUMEPCKH WIIH aBCTPUICKH.
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