lNoaunwHuk Ha MuHHO-reonoxkusa yHusepcutet "Cs. MBaH Puncku”
ToM 45, cBuUTbK |, Meonorus, Cocus, 2002, ctp. 109-116

ENEMEHTU HA TEONOXKWA CTPOEX HA BENTACULLKO-OrPAXAEHCKUA BNOK MO
KOMMNEKCHU TEO®U3NYHU JAHHU

Credan iumoscku, Cepreit CeBaaHoB
MwuHHo-reonoxkm yHueepcuteT “Ca. ViBaH Punckn”, Cocous 1700, Brnrapus, E-mail: dimovski@staff.mgu.bg; sergo@staff.mgu.bg

PESIOME

Ha 6bnrapcka teputopus kbM Benacuwiko-OrpaxaeHckust 6ok, kato vact or Cpbbeko-MakedgoHckus 6nok, ce otHacsat vactu oT benmacvua, OrpaxgeH u
Manaluesckara nnaHuHa. Ha n3aTtok 6nokbT ce orpanmyaBa ot OrpaxaeHckus pasnom ot CTpymckaTa pasnoMHa cucTema, Ha CeBEp M CEeBEpOM3TOK - OT Kaauiicko-
BpesHuwkaTa pa3nomHa 30Ha, Ha tor - oT CpeHOMeCTeHcKaTa pasfnioMHa 30Ha, KOHTponmMpalya toxHUs 6opT Ha benacuwkus xopeT B Mbpuus, a Ha 3anaj Tou
npogbmkasa B MakegoHus, kKbaeTo rpaHuum cbe Caco-TopaHnykaTa pa3nomHa 30Ha.

PervonanHuaT rpaBuTaumoreH oH Ha benacuwko-OrpaxaeHckis 6rok Ha TeputopusTa Ha Bbnrapus ce NpefcTaBss oT OTPULATENHO rPaBUTALMOHHO none. Bbpxy
kapTaTa BrokbT ce orpaHuyaBa OT [Ba MHOrO [o0pe W3sBEHM rpaBUTALMOHHW npexoda. Ha uaTok Toil rpaHuum cbe CTpyMCKMS rpaBUTaLMOHEH Mpexof, KOWTo
Tpacupa 3anagHus 6opa Ha CTpymckata pudToreHHa cTpykTypa. IpexoabT uMa nocoka okorno 145° u ctabuneH xopusoHTtaneH rpagueHt ot 8-10 mGallikm no
usnara cv gbmkuHa ot okono 30 km. Ha ceBep 6rokbT ce orpaHnyaBa OT bpesHULIKUAT rpaBUTaLMOHEH Npexos, KOMTO e HanpeyeH Ha CTpyMckus.
[paBUTaLMOHHOTO MoONe 3a M3cnefBaHaTa TEPUTOPUS CE XapakTepuaupa C HapacTBaHe Ha cunaTa Ha TEXEeCTTa Ha tor oT BbpesHuwWKus rpaBUTaLMOHEH npexop C
okono 30 mGal go aBe 0TBOPEHM KbM IbpLKS aHoManuu. [ocTpoeHaTa po3a-avarpama Ha pasnpegfeneHneTo Ha noneto (6e3 obxsata Ha Ctpymckust u BpesHuniukus
rpaBUTALMOHHN NPEXoaM) Nokasea TPU OCHOBHM HanpaeneHus cybekBaTopuanHo, CeBepousTouHo ¢ nocoka 40-60° u toronstouHo ¢ nocoka 145°. Teau Tpu nocoku
pobpe ce cbrnacysat ¢ NpeacTaBuUTe 3a pa3BUTMETO MO NepudepusTa Ha pUGTOreHHUTE CTPYKTYPU Ha HAAMBKHI U HANPeYHU PasnoMHKM AecopmaLimu.

JlokanHuTE KOMMOHEHTI Ha FPaBUTALMOHHOTO MOJie Ca M3CTEABaHM YPE3 U3MON3YBAHETO Ha TPAHCHOPMALMY - OCTATbYHUTE NOMETA OT aHANUTUYHOTO NPOLbLIKEHUE
B FOPHOTO NONYNPOCTPAHCTBO Ha B1COYMHa 10 KM 1 Ha BUCOYMHA 3 KM 1 BapuaLMOHHUTE aHOMamnny ¢ paanyc Ha OCpeaHsBaHe 5 kM.

HabntogaBaHoTO reoMarHUTHO none 3a u3creaBaHaTa TEpUTOpUs Ce xapakTepuaupa ¢ otpuuateneH ¢oH ot -100 o —150 nT. Bbpxy T031 doH ce oopMsT aBe
aHomanuu. B ceBepHata yacT ce obocobsBa obpe odopmeHa no3nTMBHA aHOManus. B torosanagHata 4acT ce peructpupa oTpulaTenHa aHoManusi C UHTEH3UTET
okono -300 nT, koATO ocTaBa OTBOPEHa Ha tor. BbpXy nocTpoeHaTa posa-auarpama goMuHupa cybekatopuanHata nocoka (90-110°) u ¢ no-cnabo nposiBneHve -
toronsrtoqHata (okono 135°) u ceBepouatouHata (okono 45°).

CbBKYNHOTO CUCTEMATWU3MpaHe M aHamm3 Ha M3crefnBaHuTe reou3vyHN NomneTa U ApYr XapakTepUCTUKMA MO3BOMSBAT fa C HanpaBsT HSKOW OCHOBHW M3BOAM.
EAHO3HAYHO NposiBneHne BbpXy BCWYKM PErMOHAnHX M NOKanHW rpaBuTaLMOHHM noneta Hamupa CTPyMCKMSIT rpaBMTaLMOHEH Mpexof. XapakTepucTukaTta Ha
Npexofia BbPXy Per1oHanHuTe KapTu, KouTo oTpassBaT AbrnbounHHIS HTepBan noA 3-10 kKM Noka3Ba HaKIMOH Ha TpacupaHUs pervoHaneH pasnom Ha anag. Bbpxy
CXEMUTE Ha OKarHuTe Moreta TO3W rpagueHTeH npexon mapkupa OrpaxpaeHCkusi pasnoM, KaTo 3amafgHo orpaHudveHue Ha CTpymckata pasnomHa 3oHa. B
AbN60UMHHMS MHTepBan oT 3 80 10 KM JOMMHMpALLO NPOSIBMEHME HaMmMpa pa3noMHO-05okoBaTa TEKTOHMKA. JleGHMWKuAT KOxHOOrpaxaeHCkusT, Moaropckust,
KonapoBckusT 1 MeTpuyKkusIT rpaBUTaLMOHHN Npexoan oopMsaT BMOKOBOTO pasdneHsiBaHe Ha uacnegsaHata Teputopusi. CeBepHourpanuwkata u Knioyosckata
HeraTMBHW aHOManuu KapTUpaT OTHOCUTEMHO ObNBGOKO 3anoXeHW MNYTOHM, U3rpafieHu OT rpaHuTouan. OCHOBHUTE XapaKTEPUCTUKN Ha reotu3nyHUTe noneTa B
ABNOOYMHHMS MHTEpBaN [0 OKOMO 3 KM KapTupaT MpUNOBbPXHOCTHOTO PasnpeAernieHne Ha rpaHuTHU MNyTOHU, u3sBeHn oT CeBepHourpanuiukata, Mrpanuiukara,
HukyonHekata v KnioyoBckata HeraTvBHM aHoManuu. YuacTbuute C noBuweHa AebennHa Ha MeTamopduTuTe ce OTAENST C MNO3UTMBHA aHOManwu.
CTPYMELLHNLIKMST rpabeH 1 IMaBHO yyacTbLuTE C NOBULLIEHA AeBENnHA HA Pa3yniTbTHEHUTE CEAUMEHTHM CKamu, KOUTO ro 3ambriBaT, ce kapTupar MHoro foGpe ¢
HeraTMBHW aHoManuu. B pasrnexpaHus npunoBbPXHOCTEH MHTEpBAN TPafVeHTHW MPEeXoau TpacvpaT pasfnomu OT ABe OCHOBHM cucutemu - JleBHuwkata w
CrpymeLHuwwikaTa. benacuwko-OrpaxaeHckusiT 6rok Ha TeputopusiTa Ha Bbnrapus ce passvBa nog HENOCPEACTBEHOTO Bb3AENCTBUE Ha PUCHTOTEHHUTE NpoLeck B
pervoHanHata Ctpymcka pucdhToBa CTPYKTypa. Teau MpoLEecH U TSXHOTO MPOSIBNEHME Ce W3passiBaT NPeauMHO B PasnoMHM AechopMauum YCNopenHo W rMaBHo
HanpeyHo Ha pudhTa 1 ce KapTupar ot Jobpe u3paseHy rpaBUTaLOHHN NPeXoay.

YBO[
B wu3rpaxgaHeto Ha banacuwko-OrpaxgeHckns 6ok

Ha Obnrapcka Teputopus kbM benacuiuko-OrpaxaeHckus
Brok, kato yact ot Cpbbcko-MakegoHckus 6ok, ce oTHacsT
vactu ot benacuya, OrpaxgeH n Manalwesckata nnaHuHa
(bosipxues, 1971; 3aropyeB 1970a; 3aropyes 1970b;
3aropueB u [uHkosa, 1991; Wrnatoscku, 1968; UrHatoBcku,
1969a; WrHatoscku, 1969b; Zagorchev, 1992). Ha wuatok
OnokbT ce orpaHnyaBa oT  OrpaxgeHckus pasnom  oT
CTpymckaTa pasnomHa CUCTeMa, Ha CeBep 1 CEBEPOU3TOK - OT
Kaguiicko-bpesHuwkata pasnomHa 3oHa (BpesHuwku wunu
lpagellHewkn pasnom), Ha tor - oT oT CpeJHOMECTEHCKaTa
pasnoMHa 30Ha, KOHTpONMpaLLa toxHWs 60pT Ha benacuwkus
XopcT B [bpumd, a Ha 3anag ToW npogbiixaBa B MakeaoHus,
KbaeTo rpaHnym cbe Caco-TopaHuykaTta pasnomHa 30Ha.

y4acTBa rnaBHO apXalCKUSAT CTPYKTYPeH komnnekc. KanenoHo-
XEPUMHCKUAT ~ WHTPY3MBEH  KOMMMEeKC e  MPeAcTaBH
cpaBHuTenHo cnabo. B ropHoannuiicko  Bpeme  no
obpasysanute CTpymeluHuwku rpabeH n Ctpymcku rpabeH,
CBLOTBETHO B KXHUS 1 M3TOYHWSA bniaHr Ha bnoka, ce Hanara
HEOreHCKO-KBATEPHUSAT CTPYKTYPEH NOAETaX.

ApxalickusIT CTPYKTYPEH KOMMMEKC U3rpaxaa noyTh U3Lsrno
BKIIOYEHUTE B TepuTOpUsiTa Ha bbnrapus vacTv Ha benacuua,
OrpaxpaeH 1 ManaleBckaTa nnaHuHa. Toi ce npeacTass oT
apxaickusi MeTaMopdeH KOMMNEKC, KOMUTO Ce Mofenst Ha Tpu
CBWTM, U3rpafieHu rMaBHO OT rHaiicK, rHalCOLIMCTH, LWMCTU U
amcmbonuty.



B pokambpuiicknst CTpyKTypeH nnaH ce obocobsisat
OrpaxaeHcko-ManalueBCKUST aHTUKIMHOPWIA U Benacuwkmst
XOpCT.

OrpaxaeHcko-ManaleBCKUST aHTUKITMHOPUA UMa MOHOKITN-
HaneH xapakTep. ToW € u3rpageH OT ckanu Ha apxanckus me-
TamopdheH KOMMNEKC, Cped KOMTO ca BIIOXEHU Mrpanmwkust
MAYTOH 1 peamLa No-Masikv rpaHUTOMAHN anoduau.

BenacuLKnaT XopcT NpeAcTaBnsABa ChLUO MOHOKNMHAreH
Onok, MarpagieH OT Ckanu Ha apXanckus MeTaMopdeH KoM-
nnekc. B Hero ca BNoxeHn MetTamopuanpaHin rpaHuTonau. B
ceBepo3anajHaTa YacT Ha XopcTa ce HabnioaaBa pasBuUTUeTo
Ha LIOKOBMAHN anoduan OT HOKHOGBLArapckA TUM TPaHUTH,
BKITIOUMTEITHO 11 Marku Tena OT MUPUHCKI TPaHNUTOMaN.

KanenoHo-xepunHCKNAT (MHTPY3MBEH) CTPYKTYPEH KOMMNEKC
€ MpeaCcTaBH OT KXHOGBArAPCKN PaHUTU U CPABHUTENHO MO-
MIIaguTe MUPUHCKW rpaHuTomam. KOxHOGBArapckuTe rpaHuTH
narpaxgat Mrpanuwkus nnyToH, KakTo W peauua no-Marku
anodusHM Tena no ceeepHus 60pT Ha benacuwkus xopcr.
[TUPUHCKUTE TPAHUTW WU3rPaXKOAT HAKOMKO Markv LOKOBUAHM
Tena no ceBepHuMs CKMoH Ha benacuua.

AnnUIACKMST CTPYKTYPEH KOMMNEKC € NPEeLCTBEH OT HeoreH-
KBATEPHEPHM  OTNOXEeHUs.  To  wu3mbriBa  M3LAMO
CTpymelnmwwkns 1 CTpymckust rpabern u ce NpeacTtasst OT
MAVOLIEHCKM CEAMMEHTU (C MONacoB XapakTep), KOUTO B
Ctpymckus 6aceitH umat gebenuna Hag 1000 m, nnMoLEHCKM
BYTKAHUTW (TPaxoaHOesauTy, XUnoobpasHu Tena oT aHAEe3nTH
W Jauuti, Tycu) M KBaTepHEpPHU enyBuarHW, anyBuarHw,
nponyeuanHu 1 cMeCeHn TMNoBe OTNOXEHNA.

PasnomHute cTpykTypyn B Benacuwko-OrpaxaeHckus 6mok
ca npefcraBeHn oT JlebHuILKaTa pasnomMHa 30Ha, KOSTO UMa
npeobnapasawia nocoka 330° M OT efHa HamnpeuyHa,
CPaBHUTENHO Mo-Manka cuctemMa OT pasnomn ¢ nocoka 90-
100°, 4uMTO XapakTepHu npeacTaButenn ca [eTpuukuaT u
CTpyMELUHMLLKMAT pasriomu.

NebHuwkata pasnomHa cuCTeMa € HenocpeAcTBEHO
NPOObIKEHME Ha OKHMA KMOH Ha Taco-TapaHuykaTa
AbnboynHHa pasnomHa 30Ha. KbM Hes ca npuBbp3aHm peanua
BYNKaHCKW Tena M CUITHO XMAPOTEpPMasHO NMPOMEHEHN 30HW Ha
CEBEePOU3TOYHMS (DriaHr Ha Mrpanuiukis nnyToH.

Mexgy OrpaxaoeHcko-ManaleBckus aHTUKNMHOPUA 1
Benacuwkms  XopcT ce pasnonara  HanoXeHWsT —npe3
FOpHOANNMIACKO Bpeme M W3rpageH OT NNNOLEeH-KBaTEPHEPHM
ceanmeHT CTpyMeLHLLKK rpabeH.

MpoBeaeHUTe OT HAC U3CIeaBaHis Ca HaCoYeHM KbM aHamnu3
Ha rpaBUTALMOHHOTO MOIe W HEroBUTE TPaHC(OPMAHTU U Ha
reOMarHMTHOTO More 3a OonpedensiHe Ha MITbTHOCTHUTE U
MarHuTHUTE HeegHOPOAHOCTU B 0o6XBaTa Ha M3creaBaHaTa
TepuTopus.

OcHOBHUMTE MeTporpadckm BUGOBE CKanu, KOMTO MU3rpaxnat
reonoxkus paspes Ha benacuiko-OrpaxaeHckus Bnok gobpe
ce audepeHumpar no nbTHOCT (Jobpes u dp., 1989).

Pa3HOBWAOHOCTUTE Ha rHaWCWUTe, KOMTO HaMMpaT LUMPOKO
pasnpocTpaHeHMe B  W3CneaBaHaTta  Teputopust  umar
noBHLLEHa NTLTHOCT. C OTHOCWTENHO Hal-HWUCKa MITBTHOCT Ce
XapaKkTepuaupat rpaHuTUsMpaHuTe rHaicn (2.62-2.65 glem?),
Mno-BUCOKA € MITbTHOCTA Ha GuoTuTOBMTE rHalcn (2.66-2.68
glem®) n Hai-BuCOKa - Ha amdmboriosuTte rHaitck (2.69-2.81
glem?). TpaHuToMauTE Ce XapaKTepuampar CbC CPABHUTENHO
3aHWKEHU CTOMHOCTM Ha MITbTHOCTTA, KOSITO € B rpaHuuuTe Ha
2.58-2.66 g/cm®. CeouMEHTHUTE cKanW, KOUTO Marpaxaart
rpabeHOBUTE CTPYKTYPU UMAT MOHWXEHA NiTbTHOCT - 2.35-2.53
glem?,

OT paskputute netporpadiCkM BWOOBE CKamnu rHancute,
rpaHUTOMOMTE U CEOAMMEHTHWUTE CKanu Ca HEMarHUTHW.
MIMoLEHCKNTE BYMKAHMTL, NPECTABEHN OT TPAx0aHAE3NTH U
XunoobpasHu Tena OT aHAe3WTU MMaT MOBMLLEHA MarHuTHa
Bb3NPUEMHMBOCT, KOATO focTura 4o n.10°Sl.

XAPAKTEPWUCTWKA HA TPABUTALNOHHOTO MONE W
BPBH3KATA MY C FEOJTOXKNA CTPOEX

HabniogaBaHoTO rpaBMTALMOHHOTO NOME 3a U3cneaBaHaTa
TEPUTOPUS Ce XapakTepusupa C oTpuuateneH ¢oH (cur.1).
WacnensanuaT benacuiiko-OrpaxaeHcky 6ok ce orpaHuyaBsa
0T AIBa MHOT0 A06pe M3sIBEHM rpaBMTALMOHHM Npexoaa.

Ha n3atok Toit rpaHuum cbe CTpymckust A-A rpaBUTaLMOHEH
npexod, KOWTO Tpacupa 3amagHus bopg Ha Crpymckata
pucbToreHHa cTpykTypa. MpexoabT uMa nocoka okorno 145° u
cTabuneH xopu3oHTaneH rpagueHt ot 8-10 mGal/km no
UsinaTta cu gbmkiuHa ot okono 30 k.

Ha ceBep 6nokeT ce orpaHuyaBa 0T bBpesHuLwkus
rpaBuTaLmMoHeH npexog B-B, koiTo e HanpeyeH Ha CTpymekus.
HabnopaBaHOTO rpaBMTALMOHHO MOMe HapacTBa Ha tor OT
BpesHuLkus rpasutaumoHeH npexop ¢ okono 30 mGal go ase
OTBOPEHM KbM [bpLms aHOManK.

lMocTpoeHaTa posa-guarpama Ha pasnpedenieHneTo Ha
noneto (6e3 obxsata Ha Cipymckus u BpesHnwkms
rPaBUTaLMOHHM MPEXOAM) MOKa3Ba TPK OCHOBHM HanpaBneHns
cybekBaTopuanHo, CeBEpoOM3TOMHO C mnocoka 40-60° u
IOroM3TOYHO C nocoka 145° (chur.1). Tean Tpu nocokmn fobpe ce
CcbrnacysaT ¢ NpeAcTaBuTe 3a pasBUTMETO MO nepudepusTa
Ha PUDTOrEHHUTE CTPYKTYPU Ha HAZTLXKHM M HAnpeyHu
pasnomMHM SedopmaLium.

PervoHanHata xapakTepucTika Ha rpaBUTaLWMOHHOTO none
Ce aHammMaupa Mo aHanUTUYHWTE MPOLLITKEHUS B TFOPHOTO
nonynpocTpaHcTBo Ha BucoumHa H = 3 kM 1 H = 10 kM 1
apuUTMETUYHOTO ocpeaHaBaHe ¢ paguyc R = 15 km.

PervoHanHute noneta oTpassBar AbnOOYMHHUS CTPOEX MOA
okoio 10 KM (@HaNMMTMYHO NPOLbLIKEHWE B  TOPHOTO
MONYNpOCTPaHCTBO Ha BucKMuMHa 10 kM), Nog OKOmo 7 Km
(apuTmMeTMuHO ycpeaHsBaHe ¢ paguyc 15 kM) 1 nog okono 3
KM (aHanuTUYHO NPOLBLIKEHWE B TOPHOTO MOMYNPOCTPAHCTBO
Ha BUCUYMHA 3 KM).

PervoHanHuaTt doH Ha benacuiiko-OrpaxaeHckus 6nok Ha
TepuTopusiTa Ha bbnrapust ce npeactaBs OT OTPULATENHO



rpaBMTAUMOHHO none, KoeTo obxeawa nepudepHuTe
y4yacTbUM Ha [paBUTALMOHHWUTE MPEXOAM, OrpaHM4aBaLLy
Puno-3anagHopogonckust merabnok.
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Queypa 1. ObobuweHa cxema Ha pasnpedenieHUemo Ha
Habmo0agaHOMO 2pasumayUoHHO Nose C efleEMeHMU Ha
pezuoHanHume nosiema u posa-Ouazpama Ha opueHmayusi Ha
u3onuHuuUme 3a HabnrdagaHomo nore
1 - 30HUpaHe pasnpedesieHUemo Ha hosiemo - cmpeskama
COYU HapacmeaHe Ha ompuyamenHusi UHmeH3umem
2 - 0CU Ha pealoHarHU epasumalUoHHU NPexoou:

A-A - CmpyMCcKu peauoHasneH epagumayuoHeH npexoo,
KkapmupaH 3a 0bI604UHHUME UHMepsasnu CbomeemHo om
U3moxk Ha 3anad: nod okono 10 kM, no0 0K0s10 5 KM U nod
OKOJ10 3 KM
B-B - BpesHuluKu peauoHaneH epasumayuoHeH npexod

Bbpxy obobuieHaTa pernoHanHa cxema (dwmr.1) 6nokbT ce
orpaHuyaBa Ha M3TOK OT CTpyMCKUSI rpaBMTALMOHEH Mpexoa
A-A, kouto Tpacupa Crpymckata pasfnoMHa 30Ha. Toau
pervoHaneH rpaBuTaLuoHeH npexoa ¢ AbMmkiHa okono 30 kv
ce Tpacvpa MHoro obpe Mo BCUYKKM pervoHanHu noneta. Mo
OCPEeJHEHOTO Mofe TOM Ce XapaKTepusupa C XOpWU3OHTasneH
rpagveHT 2 mGal/km ¥ WMpUHA OKONo 6 kM. AHanM3bT Ha
MPOSIBNIEHWETO HA NPEXofa BbPXY PErMOHarNHNUTE KapTu, KOUTO
oTpa3sBaT gbnbounHHMA nHTepBan 3-10 kM nokasea HaKMoH
Ha 3anap nof brbn 70-80°.

Ha cesep benacuiuko-OrpaxaeHckusaT Grok ce orpaHinyaBa
oT bpesnuwwkna rpasutaumoHeH npexog B-B, koito e noutu
HanpeyeH Ha CTpymckus.

PeroHanHoTo rpaBuTaLMOHHO MoNe 3a M3crieaBaHaTa
TEpUTOPUS CE XapaKTepusupa C HapacTBaHe Ha cunata Ha
TEXeCTTa Ha tor oT bpesHuLLIK1A rpaBuTaLMoHeH npexof. Tosa

€ CBbP3aHO C HamansiBaHe Ha JbnboynHaTa 10 perMoHanHata
NMbTHOCTHA TpaHMUa, NpeacTaBeHa OT MOBLPXHOCTTA Ha
Moxo.

NokanHu aechopmaumy Ha TOMETO U3SIBSBAT CTPYKTYpHO-
TEKTOHCKUTE HeeAHOPOAHOCTM Ha Grioka.

NokanHnTe xapakTepucTUkW Ha NONeTo Ce aHanu3MpaT Bb3
OCHOBA Ha OCTaTbyHWTE MOMeTa Ha  pervoHamnHuTe
TpaHCHOPMaHTU W BapWUaLMOHHWTE aHOManuM C paguyc Ha
ocpenHsiBaHe R =5 km.

OcTaTbyHUTE aHOManuu OT aHaNUTUYHOTO NPOAbLITKEHNE B
FOPHOTO MOMNYNpOCTpaHCTBO Ha BucounHa 10 kM (cpur.2)
nokasgaT Ha oTpuuateneH OH audepeHUMpaHuTe Mo
MNITLTHOCT cpeam 4o LbnboynHa okono 10 k.

Crpymckmst A-A n bpesnuwkust B-B rpaBuTaLmoHHH
npexogu edHO3Ha4yHO KapTupaT [ObnboKO  3anoxeHuTe
pa3nomHM 30HW. CTOMHOCTHO NONETO HapacTBa Ha tor C OKONo
22 mGal. Ha To3u choH ce peructpupar peauua OTHOCUTENHO
MO3WUTUBHW 1 HETATUBHU aHOMaIUN.

Mo3uTBHa aHoManus 1 ce pasnonara B LeHTparnHata yact
Ha nnowTa. T e OTBOpeHa Ha 3anag M KapTupa macu ¢
MOBHLLEHA NITLTHOCT. B toronatouHaTa yacT Ha uacnegsaHarta
TEPUTOPUSA Ce PErNCTpupa NO3vTMBHATa aHoMamus 2, KOSITO
ocTaBa OTBOpeHa Ha tor. [lo3uTuBHUTe aHomanum 1 m 2 ce
pasnofiarat no oc, KOSTo e MoyTy napanenHa Ha CTpymckus
rpaBUTaLMOHEH npexod. Ha torosanap oT Te3n aHomanmuu ce
0PopMAT ABE NO-Marki NO3UTUBHM aHoManun 3 n 4.

B Hai-torosamagHata 4actT Ha nnowTa ce OTAens
KntoyoBckaTta HeraTMBHa aHoOManus 5, KOSTO ocTaBa OTBOpEHa
Ha 3anag W Kro3anag M BeposTHO € CBbp3aHa C
BHEOPABAHETO B TrHAliCUTE HA [PaAHUTU C OTHOCUTENHO
MOHWKEHA NITbTHOCT.

NokanHu rpaBUTaLMOHHK Npexoan KapTupat npoABIIEHNETO
Ha pa3fioMHaTa TEKTOHMKa.

B ceBepHaTa YacT Ha NoLiTa rpaBUTaLMOHHUAT npexof a-a
Tpacupa BpexaHckus pasnom.

Mpu JleByHOBO, Ha ceBepo3anag OT pervoHanHus CTpymcku
rpaeuTaumoHeH npexogd A-A ce odopms rpaBUTaALMOHHNST
npexog oT No-HUCHLK nopsgbk b-b. Toit goctura go Cepenel n
Tpacvpa JlebHuwKus pasnom.

FOXHOOTpaXXOEHCKMAT rpaBUTALMOHEH NPEX0A C-C e C Mocoka
okono 80° u pa3gens LeHTpanHaTa aHoManust 1 oT toXHuTE 2,
3 1 4. To3u npexoa, KOMTO € OT MO-HACHK MOPSABK CrpsAMO
CTpymckus,, KapTupa pasrioM, NouTW HanpeyeH Ha pudTa. Tow
pasgens benacuwko-OrpaxpaeHckust GOk Ha ABe Yactu -
CeBepHa 1 xHa.

MeTpuukusT rpaButaumoHeH npexog f-f Tpacupa pasnowm,
KOWTO pa3fenss ABETE 0KHM NO3UTWBHU 30HW. JlokanHuTe
rpaBuTaLMOHHM npexoam d-d 1 e-e AeTalnuanpaT BbTPELLHOTO
pasnomsBaHe Ha torosamagHus OMOK Ha [OBe 4actm -
NO3WUTUBHM aHoManuu 3 n 4.



O006LIeHNAT aHanW3 Ha pasnpeaeneHneTo Ha 0CTaTbYHOTO
nore OT aHaNMTUYHOTO NPOLbLIKEHWE B TOPHOTO mory-
NPOCTPAHCTBO Ha BicounHa H = 10 kM aaBa ocHOBaHWe fa ce
cMsTa, Ye B [ObnBOYMHHMS WHTepBan A0 okono 10 km
pasnomute 1 OnNOKOBOTO pasuneHsiBaHe Ha bemacuiko-
OrpaxpgeHckmss  OrMok  ca  CBbp3aHM C  MpouecuTe  Ha
Crpymckata pudptoreHHa cTpyktypa. Hanpeurute JleGHMLWKM
b-b n HOxHoorpaxgeHckn c-c U anaroHanHuat Metpudkn f-f
pasnomu hopmMmMpaT OCHOBHOTO BbTPELUHO-OMOKOBO pasno-
MABaHe Ha u3cneaBaHata Teputopus.
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Queypa 2. Cxema Ha pasnpedesieHuemo Ha 0CMamb4YHOMO
2pasumalyUoHHO Nosie OM aHanuMuUYHoOMo nPoOb/TKEHUE 8
20PHOMO nosynpocmpaHcmeo Ha gucoquHa H = 10 km
1 - U30AIUHUU Ha nolemo (ompuyamesHu)

2 - OmHOCUMeIHU aHoMasuu Ha nosiemo -
2a - no3umugHu
2b - HecamusHu
3 - ocu Ha epagumayuoHHU npexodu —
3a - peaUoHanHu
3b - nokanHu

CxeMa Ha OCTaTbYyHOTO MOME OT aHaNUTUYHOTO
npoAabIIXeHne B rOpHOTO NONYNPOCTPaHCTBO Ha BUCOYUHa H=
3 kM € nokasaHa Ha cur.3. To oTpassBa pa3npeaeneHneTo Ha
MITbTHOCTHUTE Mack 3a AbNO0o4YMHa 40 OKOMo 3 KM.

CTPyMCKUSIT rpaBUTaLMOHEH MPEXOL Ce PerucTpupa MHOro
pobpe M e oTMecTeH Ha 2-2,5 kM Ha 3anag CnpsiMo
OCTaTbYHOTO NOSie OT aHANMTUYHOTO NPOAbLIKEHUE Ha 10 KM.

MpexoabT BbpXy Ta3u kapTa Tpacupa 3anagHata rpaHuua Ha
CTpymckata pasnomMHa 3oHa - OrpaXgeHckusT —pasnom
(Zagorchev, 1992).

BpesHULLKMAT rpaBUTaLMOHEH MPEXOA He Hamupa SICHO
MposiBrieHne, a caMo [edopmupa PasnpedeneHneTo Ha
noneto. ToBa nokassa, 4Ye Ha CPABHUTENHO Marku AbnGouMHI
pasnoMbT, TpacupaH OT TO3M MPexod, Hamupa no-cnabo
nposBleHne kaTo NTbTHOCTHA HEeAHOPOAHOCT.

Bbpxy cxemata mHoro fobpe ce ussBsBa JleGHAWKUAT
rpaBuTauMoHeH npexoa b-b. Y6egutenHo ce Tpacupa u
FOXHOOTpaXaeHCKUs  rPaBUTALMOHEH MPeXod  C-C, KOMTO
otaens gobpe odopmeHa HeraTMBHa aHomanus 6, KosTo
BEPOSTHO KapTupa rpaHUTHO Aapo.

B tokHus 6rok npoCTpaHCTBEHOTO pasnpedenieHne Ha
NITTHOCTHUTE Macy 3a pasrnexaaHute AbnbounHM 40 3 kM e
pocta mogudmumparo. Odopms ce oblja No3uTUBHA 30Ha C
ABa nokanHu makcumyma - 7 u 8. Tasu 3oHa Ha tor ce
orpaHuyaBa 0T CTpyMeLHULIKNS rpaBUTaLMOHEH NPEXOA e-€,
KOMTO KkapTupa pasnom ¢ gbnboynHa Ha 3ansraHe okono 3-4
KM.

B Hait-torosanagHaTa 4acT Ha uacrefsaHata TeputTopu4,
KntoyoBckaTa HeratMBHa aHoManus 5 ma no-ronsm obxsar 3a
T€31 NO-Manku AbnoounHM.

JombnHutenHa MHGopMauus 3a pasnpedeneHneTo Ha
MITbTHOCTHUTE Mack B MPUNOBBPXHOCTHWSA FEONOXKN pa3pes
ce nonyyasa OT kapTata Ha BapuaLMOHHUTE aHoManun ¢
paguyc Ha ocpegHsBaHe R =5 km (¢ur.4).

Tasu TpaHcthopMaHTa 0Tpa3sBa LOMWHMPALLOTO BIUSHUE Ha
NITbTHOCTHO-TEONOXKMS pa3pes Ha AbnbounHa [o okono (0.6 -
0.7)R, koeTo cbOTBETCTBA Ha AbNBOYMHA A0 OKOMO 3-4 kM. T4,
obaye, peTywmpa pervoHanHus poH B Mo-ronsiMa CTeneH
CNPAIMO OCTaTbYHUTE MONETa OT aHANUTUYHOTO MPOABITKEHNE
B FOPHOTO NOJYNPOCTPAHCTBO. Taka ce 3acunBa BWSHUETO Ha
MPUMOBBPXHOCTHOTO pasnpefenieHne Ha cpeauTe ¢ pasnuyHa
MITbTHOCT.

CxemaTa Ha BapuaumoHHWUTe aHomanum obocobsiBa fobpe
0(POPMEHN aHOMASTHU 30HM.

Hyneea n3onuHus orpaHuyasa benacuiiko-OrpaxaeHckus
Briok oT u3Tok. Tasm nuHma Tpacupa  Crpymckus
(OrpaxgeHckus) rpaBUTaLMOHEH NPEXOA.

ObuwwpHata OrpaxpoeHcko-Manaliescka 3oHa 17 e ¢
OTPpULATENHM CTOAHOCTM Ha MOMETO M OCTaBa OTBOpEHa Ha
3anag. Ta kapTMpa MpUNOBbPXHOCTHW 00pas3oBaHus ¢
MOHVKEHa MITbTHOCT.

HeraTuBHaTa noytu W3OMeTpUYHa nokanHa aHomanus 6
Hamupa MHoro Bobpo nposiBneHue 1 Ha Tasn cxema. Ha tor oT
Hes ce pasnonara Wrpanuwkata HeraTueHa aHomanus 13, a
Ha 3anag - HukyouHckata HeratuBHa aHomanus 12. Te
kapTupaT CbOTBETHO Wrpamuwikms W HUKYAMHCKUS NIyTOHM
(MrnaToBscku, 1969a; Urnatoscku, 1969b).



Bbpxy oTpuuateneH ¢oH B U3TOYHATa YacT Ha nrowlTa ce
OTAENnsT NONoXuTenHUTe aHomanun 9 u 16 - Ha uatok, u 10 n
11 - Ha 3anap. Tean aHOManuu OTpassiBaT NPOSIBMEHUETO Ha
MeTamopuTL ¢ no-ronsiMa aebenuHa.

0606LieH0 MOXe fJa ce oTbenexu, ye BbPXy Tasn cxema
aHoManuWTe B M3TOYHAaTa U LEHTpanHata yvacT Ha
n3cnegpaHata Teputopusi 0GOpMST pedyBaHe Ha 30HM C
noBuLIEHa U NOHWXEeHa NITbTHOCT U OpUeHTauua 6numska ao
Ta3n Ha CTpyMCKWS rpaBUTALIMOHEH NPEXoa.
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Queypa 3. Cxema Ha pasnpedesieHuemo Ha 0CMamb4YHOMO
2paguMayLoHHO NoJIe OM aHaIUMUYHOMO NPOObITKEHUE 8
20PHOMO NOMYNPOCMPaHCMB0 Ha 8ucoyuHa H = 3 km
1 - U30AIUHUU Ha nolemo (ompuyamesHu)

2 - OMHOCUmeIHU aHoMasIuU Ha nosiemo —
2a - No3uUmusHU
2b - HecamusHu
3 - 0CU Ha NoKasTHU 2pagumayuoHHU npexodu

B toxHaTa yacT Ha nnowa ce odopMs MHOro [fobpe
nspaseHo CTpymelLHMLWKaTa oTpuuatenHa aHomanust 15. B
Hest ce obocobsBaT fgBa NOKanHU MUHMMyMa - 3anageH U
n3toueH. Taan aHomanus kaptupa CTpyMELHULLKNS rpabeH.

B torosanafHus yyacTbk Ha W3cneaBaHaTta TepuTopist ce
oyepTaBa MomnoXuTenHata aHomanms 14, koATo UMa
loro3anaj-ceBepoM3ToYHa MocoKa 1 Ce CBbLP3Ba C MOBMLLEHA
nebennHa Ha rHaicute.

Bbpxy aHanuaupaHata cxema Ce perucTpupar U HSKOIKO
nokanHu rpagueHTH npexopa. B cesepHata yacT Hai-gobpo
nposiBieHne Hamupa JlebHuwkmaTt b-b u Llanapesckuat b'-b’
rpaBUTaLMOHHN npexoamn ¢ nocoka okono 135°. Te Tpacupar
pasnomm oT JlebHuLKaTa cuctema. Ha tor rpagmeHTHUTe 30HM
e-e, €-€' 1 e’-e” oTpassBar NPOSBMEHWETO Ha pasfioMn OT
CTpyMeLLHMLKaTa cucTema.
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Q@ueypa 4. Cxema Ha pa3npedeneHUemo Ha eapuayloHHuUme
aHoMaruu Ha epasumayuoHHOMO nosie npu paduyc Ha
ocpedHssaHe R= 5 km
1 - U30IUHUU Ha NOIEMO, KOUMO OKOHMypeam
gapuayuoHHUMe aHomanuu
2 - aHoMaruu Ha nonemo —
2a - N03UMUBHU
2b - HezamusHu
3 - ocuU Ha noKanHuU epagumalyuoHHU npexodu

O600LWEHNAT aHanu3 Ha pervoHanHUTe rpaBUTaLMOHHM
noneta (cpur.1) u nokanHuTe TpaHcopmaHTm (cur.2, dur.3 u
¢ur4) nokasea, 4e Te MHoro [obpe AaudepeHumpar
ABbNOOYNHHMS M MPUMOBBPXHOCTHUS TEOMOXKA paspes Ha
Benacuwwko-OrpaxaeHckust 6rok.

XAPAKTEPUCTWKA HA TEOMATHUTHOTO MOMNE

HabniogaBaHoTO reoMarHMTHO rone 3a u3cnedBaHaTa
TEPUTOPUS Ce XapakTepuaupa ¢ otpuuateneH goH ot -100 go
-150 nT (cpur.5). Bupxy 1031 hOH Ce 0chopMAT ABE aHOMANMMK.



B ceBepHaTa 4aCT Ha uacrnefpaHata TepuTopusi ce
obocobsiea nobpe oopmeHa nosutuBa aHomanus 1m. [lo
MecTononoxenne T8 pobpe ce kopenupa C bpesHuiwkarta
pasnomHa 3oHa B-B (dwr.1). BeposTHO no Tasw 30Ha ca ce
BHEZPWIM CKamnu C MOBULLEHA MarHUTHA Bb3MPUEMYMBOCT.

B torosanagHara yacT Ha cxemata ce ohopms oTpuuaTesnHa
aHomanus 2m ¢ uHTeHsuTeT Hag -300 nT. T ocTaBa 0TBOpEHa
Ha tor. Tasn aHomanus gobpe ce cbrnacyea ¢ KniovoeckaTa
HeraTUBHa aHOMaruMsi 5 Ha nokanHuTe rpaBUTALMOHHM
TpaHcdopMaHTh (ur.2 u ¢ur.3). Ta kapTupa BHEApeHu
TPaHNTU C OTHOCUTENHO HUCKA MarHuUTHa Bb3NPUEMYMBOCT B
CPaBHEHWE C HEOTEHCKUTE BYNMKAHUTM Ha CTpyMELIHWLLKMS
rpabeH.
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Queypa 5. ObobuwjeHa cxema Ha pasnpedenieHuemo Ha
HabrodasaHOMO Ma2HUMHO None ¢ effeMeHmu Ha
pezuoHanHume nosiiema u posa-Ouazpama Ha opueHmayusi Ha
u30nuHuUmMe
1 - 30HUpaHe pasnpedesieHUemo Ha hosiemo - cmpeskama
COYU HapacmeaHe Ha ompuyamenHusi UHmeH3umem
2 - aHomMarnuu Ha nonemo —
2a - nonoxumenHa
2b - ompuyamerHa

Bbpxy noctpoeHata posa-guarpama Ha pasnpefenieHueTo
Ha M30NMHWMTE Ha MarHWTHOTO rone JOMMHMpa cybekBaTo-
puanHata nocoka (90-110°) m no-cnabo ce nposiBsBaT
toroustoyHata (okono 135°) u ceBeponatoyHaTa (0komno 45°).

OCHOBHW ENIEMEHTW HA TEONOIO-rEO®U3NYHNA
CTPOEX HA BENNACULLKO-OrPAXIOEHCKWA BITOK

CbBKyMHOTO ~ CUCTEMATM3MpaHE Ha  OCHOBHUTE
XapaKTEpUCTUKM Ha  W3CMeABaHWUTE TeodM3NYHN  noneTa
nokasea CMOXHA B3aWMOBPb3ka Mexdy AbnOOYMHHATA
pasnoMHo-0rokoBa TEKTOHMKA Ha benacuiuko-OrpaxaeHckust
ONOK M NPUNOBBPXHOCTHOTO pa3npeaeneHne Ha NiTbTHOCTHUTE
pasHoBuaHoOCTU. ToBa oOycrnaBa LenecbobpasHocTTa OT
NPeacTaBsHeTo Ha [Be 0006LEeHM CXemu Ha  reororo-
F&O(*)VI:WNHVIFI CTpO€eX Ha nscnenpaHata TepuTopus.

Cxemara, 0TpassBalla OCHOBHUTE €NEeMEHTU Ha pa3noMHO-
friokoBata TEeKTOHMKA C [OMMHMPALLO NpOsIBNEHME B
AbnbounHHus uHTepean 3-10 kM e npefcTaBeHa Ha ur.6, a
cxemaTa,  OTpassiBalla  OCHOBHUTE  €reMEHTW  Ha
MPUMOBBPXHOCTHAS ~ Teonoro-reouandeH  paspes 1o
AbnbouYMHa okono 3 kM - Ha cur.7.

AHanuabT Ha reothsnyHUTE MoneTa Ha M3cneaBaHaTa Yact
oT Cpbbcko-MakegoHCKMS MacuB Mokasea B OOLM NVHWM
[00pO MOKPUTWE Ha YCTAHOBEHWTE aHOMaruMW U Mpexoau ¢
OCHOBHMTE reonoXK1 CTPYKTYPU, ONMCaHN B panoHa.

Crpymekust A-A rpaBuTaLMOHeH npexog Tpacvpa Abnboko
3anoxeHata CTpymcka pasnomHa 3oHa. Tol orpaHuyaBa
Benacuko-OrpaxaeHckus Briok Ha U3TOK.

Ha oTtHocuTenHO no-mManku AbnbounHu  CTpymcKusT
rpaBUTaLMOHEH npexod Mapkupa OrpaxgeHckus pasnom
(Zagorchev, 1992), «kaTo 3anagHO OrpaHWYeHMe Ha
CTpymckaTta pasnomHa 30Ha. [pexoabT e opueHTupaH CC3-
FOKOWU oA brbn okono 150°.

Mo paHHWTE OT MHTEpnpeTauusaTa e nokasaHo, Ye 3a mno-
ronemute ObnbOYMHM TOW Ce M3MeCTBa Ha 3anag, KoeTto
NOTBbPXKAABA CXBALLAHETO 3@ poTauust Ha pasnomute OT
Ctpymckata pasnomHa 3oHa npe3 lNoHT-lnuoueH (Zagorchev,
1992).

BpesHULLKUAT rpaBuTaLmMoHeH npexoa B-B Tpacupa gbnboko
3aroXeH pasnoM UM orpaHudyaBa Benacuwko-OraxaeHckus
ok ot cesep. Mo pasnoma BepoSTHO Ca Ce BHeAPUIM CKau
C MOBULLEHA MarHUTHa Bb3NpPUEMYMBOCT, KOUTO CE KapTipaT ¢
MHOro A06pe 13paseHa No3uTMBHa MarHUTHa aHOManms.

NebHuwknaT rpaBuTaumoHeH npexog b-b nma nocoka C3-
tOW (okono 300°) n mHoro gobpe ce cneam ot ¢.Ceaeneuy fo
npecuyaHeto CbC CTPYMCKMS rpaBUTaLMOHEH Npexoh B
paioHa Ha c. JleeyHoBo.  Toil Mapkupa [lebHuwikaTta
pasnomHa 3oHa (bosmkues, 1971) - npogbXeHue Ha BTOpUS
toxxeH knoH Ha Caco-TopaHuukata pasnoMHa 30Ha (C nocoka
okono 330°).

HanpeuHo Ha Cripymckata pasnomHa — 30Ha,
FOXHOOTpaXaEHCKUAT TPaBUTALMOHEH Mpexod C-C Tpacupa
pasrnioM, KOWTO OTAENs LEHTpanHms 6rok 1 0T HokHNTe.

B Halt-toxxHaTa yact Ha Teputopusita Konaposckusar d-d u
Metpuuknat  f-f  rpaBuTaumMoHHW  npexogn  KapTupat
eHoMMeHHI pasnomu (MrHatoscku, 1968) n otgensT brnokosa
CTPYKTYpa, NpeacTaBeHa oOT 4Be NO3UTUBHU aHoManuu - 2 1 3.



CesepHourpanukata 1 KntouosckaTta HeraTMBHW aHoManum
5 wn 6 «kapTMpaT [paHWTHU MNYTOHW, BHEOPEHN B
MeTamopuTmTe.

MoAropckMaT rpaBMTALMOHEH Mpexod e-e Tpacupa
Mogropckust pasnom (MrHatoecku, 1968; Zagorchev, 1992) un
otaens 6nokoBa CTPYKTypa C ABe JIOKanH1 amnnuTyam - 7 m 8.

Bbpxy cxemaTa, OTpassiBalla OCHOBHUTE €NeMeHTU Ha
MPUNOBLPXHOCTHUS  TEONOro-reodnamyeH  paspes [0
AabnbounHa okono 3 kM, ce HabrnogaBa CUMHO M3pa3eHo
audepeHLmMpaHe no NbTHOCT (cur.7).

CangaHcku

JleByHOBO
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Queypa 6. ObobujeHa cxema Ha OCHOBHUME efeMeHmU Ha
pasioMHo-6510k08ama mekmoHuka Ha benacuwko-
OzpaxdeHckus 6510k, ompasagawa doMuUHUpaU,omo
nposieneHue Ha dbnboyuHHUS uHmepsan 3 - 10 km

1 -cmpykmypu, KapmupaHu ¢ 2e0(hU3UYHU aHOMasuU:
1a - N03umuBHU epasumayUOHHU aHoOManuu;
1b - He2amusHU 2pagumayUoHHU aHoManuu;
1c - nonoxumesHa MagHUmHa aHoMarusi;
2 - 2pasumayUoHHU npexodu, Koumo kapmupam pasnomMHu
cmpykmypu:
2a - pez2UoHarnHu epagumayuoHHU npexodu ¢ nposieneHue 4o
15 kM U nogeve;
2b - 2pasumayUoHHU npexodu ¢ nposienieHue 8 AbN6OYUHHUS
uHmepsan 3-10 km

MoautueHuTe 30HM 9, 10, 11, 14 1 16 0TAENAT yyacTbLMTE C
AOMMHUPALLO BNMsHWE Ha THalicuTe C ronsama aebenvHa w
OTHOCWTENHO NOBWLLIEHA MITbTHOCT.

WrpanuiukaTa HeratueHa aHomanus 13, HukyamHckata 12 n
3anoxeHara Ha no-ronsama gbnbounHa HeraTuBHa aHoManus 6
KapTuparT NyTOHW, M3rpageHn OT rPaHUTOMAN C OTHOCUTENHU
HWCKa NITBTHOCT.

CTpymelLHUWKaTa oTpuuaTenHa aHomanusa 15 kaptupa Ham-
ronemMute AebenvHN Ha CeaUMEHTHUTE Pa3yniTbTHEHU CKanw,
kouTo 3ambneat CTpyMeLLHULIKWS rpabeH.

Queypa 7. Cxema Ha OCHOBHUME eleMeHMU Ha
npUNOBBLPXHOCMHUS 2€0/1020-2€0DU3UYEH CMPOEX Ha
Eenacuwko-OzpaxdeHckusi 6510k NO KOMNIEKCHU 2e0(OUBUYHU
OaHHU, ompa3sisawju OOMUHUPAW0MO NPosie/IeHuUe Ha
Ob/1604UHHUST UHMep8san 00 0KOso 3 KM
1 -cmpyKkmypu, KapmupaHu ¢ 2e0(hU3U4HU aHOMasuu:
1a - N03umuBHU epasumayUOHHU aHOManuu;
1b - He2zamusHU 2pasumayUOHHU aHOManuu;

2 - 2pasumayuoHHU npexodu, Koumo Kapmupam pasnomMHU
cmpykmypu:
2a - peauoHasnHu epagumayuoHHU npexodu ¢ nposieneHue 9o
15 km U noseve;
2b - 2pagumayuoHHU npexodu ¢ nposisnieHue 8 ObIOOYUHHUS
uHmepesan 3-10 km



lpagueHTHUTE Mpexoan TpacupaT pasnomu OT [Be OCHOBHM
cuctemn - JlebHuwkata B CeBepHaTa 4acT Ha nnowTa C
asaumyT okono 135° n CTpymelLHWLKaTa B KXKHATa 4acT C
a3nMyT OKOIo 45°,

CbBMECTHMAT aHann3 Ha gBeTe 0600LieHN cxemm nokasea,
ye 3a [ObnboumHHMs wHTepean nog 3-5 km  (cur.6)
[OMWHMpALLO € MpOSIBMEHNETO Ha pasnoMHo-6rokoBaTa
TEKTOHWKA, AOKATO 3a AbNOOYMHHWS MHTEBAN [0 OKOMO 3 KM
HamupaT  MO-AETalfHO  OTPaXEHWE  MPUMOBBLPXHOCTHUTE
pasnpefeneHnsl Ha ckanuTe C PasnuyHn neTporpadickn K
CbOTBETHO NITbTHOCTHN XapaKTEPUCTMKU.

380N

Pesyntatute oT aHanuM3a M uHTepnpeTauusTa Ha
reousnyHuTe noneta Ha benacuwko-OrpaxgeHckus 6nok
NOTBbPXAABAT M pasWwWpsBaT MO3HaHWATa 3a  reonoro-
reouanyHus CTpoex Ha Tasu Teputopusi. CbBMECTHUSAT
aHanu3 Ha rpaBuTaLMoOHHUTE noneTa (cur.1, dwmr.2, ur.3 u
¢ur.4), marHuTHoTO none (¢wur.5) M CbCTaBHUTE [BE
0606LLeHn cxemu (cbur.6 1 cur.7) no3sonsea fa ce HanpassT
HSIKOW OCHOBHM W3BOM.

e EpHO3HauHO MposiBneHWe BbpXy BCWYKW PETVIOHANHW W
NoKanHM  rpaBWTAUMOHHM noneTta Hamupa  CTpymckusT
rpaBUTALMOHEH NPexos. XapaKTepucTukata Ha npexoga Bbpxy
pervoHanH1Te  KapT, KOWTO OTpassiBaT  gbIOOYMHHMS
watepsan nog 3-10 kM rokasBa HakMOH Ha TpacupaHus
pervoHaneH pasnoMm Ha 3amag nog brbn 65-80°. Bwbpxy
CXeMUTE Ha MNOKafHUTE MoneTa TO3W rPagMeHTeH npexoa
Mapkupa OrpaxgeHckis pasnom, kato 3anagHo OorpaHuyeHre
Ha CtpymckaTa pasnomHa 3oHa ( Zagorchev,l., 1992 ). Mo
[aHHUTE OT WHTepnpeTauusTa pasnoMbT € OpUeHTUpaH B
nocoka CC3-tOHON nog bron okono 145° m uMa HakmoH Ha
3anag nop brun 70-80°.

e B pgbnbounHHus wuHTepean 3-10 kM [OOMMHMpaALLO
NpOsIBNIEHWE HamMpa pasnomMHO-OrokoBaTa TEKTOHMKaA. Jleb-
HULWKKAT, KOxHoorpaxaeHckusaT, Moaropckuat, Konapockust
1 MNeTpUYKUAT rpaBMTaLMOHHN Npexoan oopMsT BOKOBOTO
pasunieHsBaHe Ha uacnedsaHata Teputopusi. CeBepHourpa-
nvwkata ¥ KnioyoBckata HeraTvBHM aHOManuu kapTupar
OTHOCMTENIHO [ObNOOKO 3aNMOXEHW MNYTOHW, M3rpageHn OT
rpaH1TONaM.

e OCHOBHMTE XapakTepUCTUKM Ha reodn3nyHUTE noneTa B
ObnOOYMHHMS  WHTEepBam [0 Okono 3 KM KapTupat
NPUNOBBLPXHOCTHOTO pasnpefeneHne Ha rPaHUTHU NIyTOHW,
nsssenn ot CesepHourpanuwkara, Wrpanuwkata, Hukyouh-
ckata u KntovoBckata HeraTMBHW aHoManmuu. Ydactbuute
nosuweHa pebervHa Ha MeTamopuTUTe Ce OTAENST C
No3NTUBHN aHomanun. CTPYMELLHWWKUAT rpabeH W rnaBHO
yyacTbUuTe C noBuweHa AebennHa Ha  pasynimbTHEHWUTe
CEOVMEHTHW CKanu, KOWTO TO 3ambriBaT, Ce KapTupaT MHOro

pobpe C  HeraTMBHM  aHomanuu. B pasrnexpaHus
MPUNOBLPXHOCTEH WHTEPBAN TPafMEHTHWU Npexodau Tpacupart
pasfnoMuM OT [Be OCHOBHW cucutemn - JlebHuwkaTta u
CTpymeLHuWKaTa.

e Ot aHanu3a Ha eneMeHTUTE Ha reonoro-reouanyHus
cTpoex Ha benacuwko-OrpaxaeHckus Onok cnefga, ye To3m
Bnok ce obpaboTBa nof HENOCPEACTBEHOTO Bb3AENCTBME HA
puchToreHHMTE mpouecu B pervoHanHata Ctpymcka pudgtosa
CTpykTypa. Teau npouecu U TAXHOTO MpOsiBrieHne ce
13pa3siBaT MaBHO B PasnoMHW AedopMauuy HampeyHo W
AvaroHanHo Ha Ctpymckata pudptoBa cuctema.
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SUMMARY

In the territory of Bulgaria, to the Belasitsa-Ograzhden block as a part of the Serbian-Macedonian block, are related parts of the Belasitsa Mountains, the Ograzhden
Mountains and the Malashevska Planina Mountains. The block is limited to the east by the Strouma fault system, to the north and northeast - by the Kadiytsa-
Breznitsa fault zone, to the south - by the Middle-Mesta fault zone which controls the south edge of the Belasitsa horst in Greece. To the west the block continues in

Macedonia, where it is bounded by the Sasa-Toranitsa fault zone.

A negative background characterizes the observed gravitational field of the territory under study. The Belasitsa-Ograzhden block is bounded by two very well
pronounced gravity transitions. It is limited to the east by the Strouma gravity transition, tracing the western edge of the Strouma rift structure. This transition is striking
S35°E and has a stable horizontal gradient of 8-10 mGal/km along its entire length of about 30 km. The block northern border is the Breznitsa gravity transition B-B,

that is almost perpendicular to the Strouma one.

The studied area gravitational field is characterised by a regional trend positive to the south, starting from the Breznitsa gravity transition towards the two opened to
Greece anomalies. The presented field distribution rose-diagram (excluding the areas of the Strouma and the Breznitsa gravity transitions) shows three dominant
directions : a subequatorial one, one striking N(45°-60°)E and one striking S35°E. These three directions correlate well with the concept of development of longitudinal

and transverse fault deformations along the rift structures periphery.

The local field characteristics are analyzed according to the residual fields derived from the regional transforms and according to the variation anomalies compiled

from the center-point and ring method of Griffin using a circle of radius R = 5 km.

The observed geomagnetic field of the studied territory is characterised by negative background values within the limits of -100 and -150 nT. On this background two
anomalies can be separateded. A pronounced positive anomaly is very obvious in the northern part. A negative anomaly is present in the southwestern part of the
map. It has an intensity of about -300 nT, and remains opened to the south. The subequatorial direction (90-110°) is predominating on the presented rose-diagram.
The two other directions observed are one striking roughly S45°E and one striking roughly N45°E.

The compound analysis and systematization of the studied geophysical fields and other characteristics is the reason for some basic conclusions. The Strouma gravity
transition is pronounced without ambiguity in all regional and local gravitational fields. The transition characteristics in the regional maps, which are reflecting the
depth interval 3-10 km, are showing that it dips west. In the local fields maps, this gradient zone is tracing the Ograzhden fault limiting the Strouma fault zone to the
west The fault-block tectonics have predominant influence in the depth interval 3-10 km. The Lebnitsa, the Southern-Ograzhden, the Podgoritsa, the Kolarovo and the
Petrich gravity transitions are forming the block division of the studied territory. The Northern-Igralishte and the Klyuch negative anomalies are mapping relatively
deep granitoid plutons. The geophysical fields main characteristics in the depth interval down to about 3 km are mapping the near-surface disposition of plutons,
reflected by the Northern-Igralishte, the Igralishte, the Nikoudin and the Klyuch negative anomalies. The areas having increased thickness of the metamorphites are
separated by positive anomalies. The Stroumeshnitsa graben and especially the areas having increased thickness of the decompressed sedimentary rocks that are
filling it are mapped very well by negative anomalies. In the studied near-surface interval, gradient transitions are tracing faults of two main systems - the Lebnitsa
system and the Stroumeshnitsa one. The analysis of the main elements of the geologic-geophysical structure in the Belasitsa-Ograzhden block is showing that the
studied block has been developing under the direct influence of the rift processes in the regional Strouma rift structure. These processes and their performance are
reflected mainly in fault deformations transverse and oblique to the Strouma rift system. In the Bulgarian territory the Belasitsa-Ograzhden block has been developing
under the direct influence of the rift processes in the regional Strouma rift structure. These processes and their performance are reflected mainly in fault deformations
transverse and oblique to the Strouma rift system, which are successfully mapped by well-pronounced gravity transitions.

INTRODUCTION

In the territory of Bulgaria, to the Belasitsa-Ograzhden block
as a part of the Serbian-Macedonian block, are related parts of
the Belasitsa Mountains, the Ograzhden Mountains and the
Malashevska Planina Mountains (Boyadzhiev, 1971;
Ignatovski, 1968; Ignatovski, 1969a; Ignatovski, 1969b;
Zagorchev, 1970a; Zagorchev, 1970b; Zagorchev and
Dinkova, 1991; Zagorchev, 1992).

The block is limited to the east by the Strouma fault system,
to the north and northeast - by the Kadiytsa-Breznitsa fault
zone (the Breznitsa fault or the Gradeshnitsa fault), to the
south - by the Middle-Mesta fault zone which controls the south
edge of the Belasitsa horst in Greece. To the west the block
continues in Macedonia, where it is bounded by the Sasa-
Toranitsa fault zone.

The Belasitsa-Ograzhden block is composed mainly by the
Archaic structural complex. The Caledonian-Hercynian

intrusive complex has a relatively small participation. During
the Upper-Alpine stage, in the Stroumeshnitsa graben and the
Strouma graben, respectively in the southern and eastern
block flanks, the Neogene-Quaternary substage is
superimposed.

The Archaic structural complex builds almost entirely the
situated in the Bulgarian territory parts of of the Belasitsa
Mountains, the Ograzhden Mountains and the Malashevska
Planina Mountains. It is presented by the Archaic metamorphic
complex, that is divided into three suites composed mainly by
gneisses, granite-gneisses, shales and amphibolites.

The Ograzhden-Malashevski anticlinorium and the Belasitsa
horst are well pronounced in the Precambrian structural plan.

The Ograzhden-Malashevski anticlinorium has a monoclinal
character. It consists of rocks of the Archaic metamorphic
complex, among which are intruded the Igralishte pluton and
many other smaller granitoid apophyses.



The Belasitsa horst is also a monoclinal block, built by rocks
of the Archaic metamorphic complex. Among them are
intruded metamorphosed granitoids. The development of
stock-wise apophyses of granites of the Southern-Bulgarian
type, as well as the presence of small bodies of granitoids of
the Pirin type are observed in the northwestern portion of the
horst.

The Caledonian-Hercynian intrusive complex is composed by
the Southern-Bulgarian granites and the relatively younger
Pirin granitoids. The Southern-Bulgarian granites are building
the Igralishte pluton and many smaller apophysic bodies
situated along the northern border of the Belasitsa horst. The
Pirin granites are building some small stock-wise bodies in the
northern slope of the Belasitsa Mountains.

Neogene-Quaternary sediments are presenting the Alpine
structural stage and fill entirely the Stroumeshnitsa graben and
the Strouma graben. They consist of Pliocene deposits (of
molasse character) which have a thickness of over 1000 m in
the Strouma basin, of Pliocene volcanics (trachyandesites,
andesite and dacite vein-bodies, tuffs), and of Quaternary
eluvial, alluvial, proluvial and hybrid sediments.

The fault structures in the Belasitsa-Ogralden block are
presented by the Lebnitsa fault zone, which has a predominant
direction of 330° and by one relatively smaller cross-fault zone
having direction of 90-100°, which has the Petrich fault and the
Stroumeshnitsa fault as typical members.

The Lebnitsa fault zone is a direct continuation of the
southern branch of the Sasso-Toranitsa deep-seated fault
zone. Many volcanic bodies and zones of big hydrothermal
changes, situated along the northeast flank of the Igralishte
pluton, are connected to it.

Between the Ograzhden-Malashevski anticlinorium and the
Belasitsa horst is situated the Stroumeshnitsa graben, which is
formed during the Upper-Alpine stage and consists of
Pliocene-Quaternary sediments.

The performed studies, presented in this report, include a detailed
analysis of the gravitational field and its transforms and of the
magnetic field, aimed mainly towards determination of the density and
magnetic inequalities distribution in the surveyed territory.

The basic rock types building the geological section of the
Belasitsa-Ograzhden block are well differentiated with respect
to their density (Dobrev , et al., 1989).

The different types of gneisses, which are widely spread in
the studied region, have increased density. By the relatively
lowest density are characterized the granitizated gneisses
(2,62-2,65 g/lcm®), the density of the biotite-gneisses is higher
(2,66-2,68 g/cm®), and the highest density have the
amphibolite-gneisses (2,69-2,81 g/cm®). The granitoids are
characterized by relatively low density having values within the
limits of 2,58-2,66 g/cm®. The density of the sedimentary rocks
building the graben structures is decreased - 2,35-2,53 g/lcm®.

The outcropped gneisses, granitoids and sedimentary rocks
are non-magnetic. The magnetic susceptibility of the Pliocene

volcanics, presented mainly by trachyandesites and vein-
bodies composed of andesite, is increased and has values up
to n.10°Sl.

CHARACTERISTICS OF THE GRAVITATIONAL FIELD AND ITS
RELATIONSHIP TO THE GEOLOGIC STRUCTURE

A negative background (Fig.1) characterizes the observed
gravitational field of the territory under study.

The studied Belasitsa-Ograzhden block is bounded by two
very well pronounced gravity transitions.

It is limited to the east by the Strouma gravity transition A-A,
tracing the western edge of the Strouma rift structure. This
transition is striking S35°E and has a stable horizontal gradient
of 8-10 mGal/km along its entire length of about 30 km. The
northern border of the Belasitsa-Ograzhden block is the
Breznitsa gravity transition B-B, that is almost perpendicular to
the Strouma one.

The studied area gravitational field is characterised by a
regional trend positive to the south, starting from the Breznitsa
gravity transition towards the two opened to Greece anomalies.
The presented field distribution rose-diagram (excluding the
areas of the Strouma and the Breznitsa gravity transitions)
shows three dominant directions : a subequatorial one, one
striking N(45°-60°)E and one striking S35°E (Fig.1). These
three directions correlate well with the concept of development
of longitudinal and transverse fault deformations along the rift
structures periphery.

The gravitational field regional characteristics are analyzed
according to the upward continuations at height H = 3 km and
H =10 km, and according to the average values for circle
radius R = 15 km.

The regional fields are reflecting the predominant influence of
the depth interval under about 10 km (the upward continuation
at height H=10 km), under about 7 km (the aveye 3 values for
circle -~y W IB under about 3 kri

conti “*.hc\B).
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Figure 1. Compound scheme of the observed gravitational field
distribution with included elements of the regional fields and a
rose-diagram of the field isolines orientation.
1—field distribution zoning — the arrow shows the direction of
increase in the negative intensity;

2 — axes of regional gravity transitions:

A-A - Strouma regional gravity transition mapped at the
following depths starting form east to west respectively:
under about 10 km,
under about 5 km
under about 3 km;

B-B - Breznitsa regional gravity transition

The compound regional scheme for the studied block is
illustrated in Fig.1. The eastern border is the Strouma gravity
transition A-A, that is tracing the Strouma fault zone. This
regional gravity transition has a length of about 30 km and
stands out boldly on all regional field maps. According to the
field of average values for circle radius R = 15 km, it is
characterized by a horizontal gradient of 2 mGal/km and a
width of about 6 km. The analysis of the transition behavior in
regional maps, reflecting depth interval 3-10 km, shows that it
dips west about 70-80°.

The northern border of the Belasitsa-Ograzhden block is the
Breznitsa gravity transition B-B, that is almost perpendicular to
the Strouma one.

The studied area regional gravitational field is characterised
by an increase in the gravitational force to the south of the
Breznitsa gravity transition. This is a reflection of the depth
decrease towards the regional density boundary — the Moho
discontinuity.

The local field distortions are due to the structural-tectonic
non-uniformity of the studied block.

The local field characteristics are analyzed according to the
residual fields derived from the regional transforms and
according to the variation anomalies compiled from the center-
point and ring method of Griffin using a circle of radius R =5
km.

The residual anomalies derived from the upward continuation
at height H = 10 km (Fig.2) show, on a negative background,
the distribution of the differentiated with respect to their density
media to a depth of about 10 km.

The Strouma A-A, and the Breznitsa B-B gravity transitions
are mapping without ambiguity the deep-seated fault zones.
The field values are increasing to the south with about 22
mGal. Many relative anomalies can be isolated on this
background.

The positive anomaly 1 is situated in the central part of the
area. It is opened to the west and is mapping rocks having
increased density. In the southeastern portion of the studied
territory is separated the positive anomaly 2 that remains
opened to the south. The positive anomalies 1 and 2 are
situated along an axis that is almost parallel to the Strouma
gravity transition. Southwest of these anomaly zones, two
smaller positive anomalies 3 and 4 are formed.

In the most western part of the area, the Klyuch negative
anomaly 5 is located. It remains opened to the west and to the
southwest, and most probably is related to the intrusion of
granites having relatively lowered density among the gneisses.

Local gravity transitions are mapping the fault tectonics
characteristics.

In the northern part of the area, the gravity transition a-a is
tracing the Brezhani fault. Next to Levounovo, northwest of the
Strouma regional gravity transition A-A, is formed a gravity
transition of a lower order b-b. It reaches Sedelets, and is
tracing the Lebnitsa fault.

The Southern-Ograzhden gravity transition c-c is striking
N80°E and is separating the central anomaly 1 from the
southern ones 2, 3 and 4. This transition, compared to the
Strouma one, is of a lower order, and is mapping a fault almost
transverse to the rift. It divides the Belasitsa-Ograzhden block
into two parts — a northern and a southern one.
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Figure 2. Scheme of the residual gravitational field distribution,

derived from the upward continuation at height H= 10 km
1 field isolines (negative);
2 - relative field anomalies:
2a - positive;
2b - negative;
3 — axes of gravity transitions:
3a - regional;
3b - local

The residual field derived from the upward continuation at
height H = 3 kmis illustrated in Fig.3. It reflects the density
distribution in the depth interval down to about 3 km.

The Strouma ar=yity transition A-A is mapped very well, and
is moved ' rO 2.5 “m tn the west, in comparison with the
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Figure 3. Scheme of the residual gravitational field distribution,
derived from the upward continuation at height H = 3 km
1 field isolines (negative);

2 - relative field anomalies:
2a - positive;
2b - negative;

3 - axes of local gravity transitions

In the southern block, the density distribution at the studied
depths down to about 3 km is quite modified. A common
positive zone, which has two maximums — 7 and 8, is formed.
To the south it is limited by the Stroumeshnitsa gravity
transition e-e. This transition is mapping well a fault situated at
a depth of about 3-4 km.

In the most southwestern part of the territory, the Klyuch
negative anomaly 5 is broader and larger at these shallower
depths.

So"*.ne extra informatiori ‘out the density distribution in the
near e geologi ~qec can be obtained from the map of

the v ‘-o:mali ' r‘rk 'd from the center-point and ring
glé\f\radius R =5 km (Fig.4).
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Figure 4. Scheme of the gravitational field variation anomalies
distribution, compiled from the center-point and ring method of
Griffin using a circle of radius R = 5 km
1 field isolines mapping the variation anomalies;

2 — field anomalies:
2a - positive;
2b - negative;

3 — axes of local gravity transitions

This transform is reflecting the predominant influence of the
density-geologic section at a depth of about (0,6-0,7).R, i.e.
down to 3-4 km. But it is suppressing in a higher degree the
regional background in comparison with the upward
continuations residual field. Like this, the influence of the near-
surface density distribution is increased.

Well-pronounced anomalies are present on the variation
anomaly scheme.

The zero-line on the map is limiting the Belasitsa-Ograzhden
block to the west. This line is tracing the Strouma (Ograzhden)
gravity transition.

The vast Ograzhden-Malashevska Planina zone 17 has
negative field values and remains opened to the west. It is
mapping near-surface formations having lowered density.

The negative, almost isometric, local anomaly 6 is well
pronounced in this map as well. South of it is situated the
Igralishte negative anomaly 13, and to the west — the Nikoudin
negative anomaly 12. They are mapping the Igralishte and the
Nikoudin plutons respectively (Ignatovski, 1969a; Ignatovski,
1969b).

In the eastern portion of the area, on a negative background,
can be separated the positive anomalies 9 and 16 - to the
east, and 10 and 11 - to the west. These anomalies are
reflecting the presence of metamorphites having a bigger
thickness.

It can be summarized, that in this map, the anomalies in the
eastern and central part of the studied territory are creating an
alternation of zones having increased and decreased density,
and orientation close to the one of the Strouma gravity
transition.

The pronounced Stroumeshnitsa negative anomaly 15 is
very obvious in the southern part of the area. It has two local
minimums — a western and an eastern one. This anomaly is
mapping very well the Stroumeshnitsa graben.

A positive anomaly 14, which is striking SE-NW, is located in
the southeastern part of the studied territory and is connected
with the gneisses increased thickness.

Several local gradient transitions can be isolated in the
analyzed map. In the northern part, the Lebnitsa b-b and the
Tsaparevo b’-b’ gravity transitions are most pronounced. They
are striking S45°E and are tracing faults of the Lebnitsa
system. To the south, the gradient zones e-e, e’-¢' and e"-¢”
are reflecting faults of the Stroumeshnitsa system.

The compound analysis of the regional gravitational fields
(Fig.1) and the local transforms (Fig.2, Fig.3 and Fig.4) shows
that they are differentiating very well the geologic section of the
Belasitsa-Ograzhden block with respect to its density
characteristics.

CHARACTERISTICS OF THE GEOMAGNETIC FIELD

The observed geomagnetic field of the studied territory
(Fig.5) is characterised by negative background values within
the limits of -100 and -150 nT. On this background two
anomalies can be separateded.

A pronounced positive anomaly 1m is very obvious in the
northern part. Its position is correlating well to the Breznitsa
fault zone B-B (Fig.1). Most probably along this zone are
intruded rocks having increased magnetic susceptibility.

A negative anomaly 2m is present in the southwestern part of
the map. It has an intensity of about -300 nT, and remains
opened to the south. This anomaly correlates well to the
Klyuch negative anomaly 5, pronounced in the local gravity
transforms schemes (Fig.2 and Fig.3). It is mapping intruded
granites having relatively lower magnetic susceptibility in
comparison with the Neogene volcanics of the
Stroumeshnishki graben.

The subequatorial disgetge-(90-110°) is predor , ting on the
presented roseus et di—agns

obse™ved as § i dne
roug g i ‘ C 7
;";L 90°
180°
../ Sedelets /o)
fes, i O Sandanski

Levounovo O

T

1m 2a




Figure 5. Compound scheme of the observed magnetic field
distribution with included elements of the regional fields and a
rose-diagram of the field isolines orientation.
1—field distribution zoning — the arrow shows the direction of
increase in the negative intensity;

2 — field anomalies:
2a - positive;
2b - negative

Main elements of the geologic-
geophysical structure of the Belasitsa-
Ograzhden block

The compound systematization of the studied geophysical
fields basic characteristics shows a complex interrelation
between the deep fault-block tectonics of the Belasitsa-
Ograzhden block and the near-surface distribution of rocks
having different density. This fact is justifying the development
of two compound schemes of the geologic-geophysical
structure of the studied territory.

In Fig.6 is illustrated the scheme reflecting the main elements
of the fault-block tectonics, dominating in the depth interval 3-
10 km, and in Fig.7 - the scheme reflecting the main elements
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Figure 6. Compound scheme reflecting the main elements of
the Belasitsa-Ograzhden fault-block tectonics, dominating in
the depth interval 3-10 km
1 =structures mapped by geophysical anomalies:
1a — positive gravity anomalies;
1b - negative gravity anomalies;
1c - positive gravity anomaly;

2 — gravity transitions tracing fault structures:
2a - regional gravity transitions expressed down to 15 km and
more;
2b — gravity transitions expressed in the depth interval 3-10 km

The Strouma gravity transition A-A is tracing the deep-seated
Strouma fault zone. It is limiting the Belasitsa-Ograzhden block
to the east.

At relatively shallower depths the Strouma gravity transition
is mapping the Ograzhden fault (Zagorchev, 1992), as a
western border of the Strouma fault zone. The transition is
striking S30°E. The interpretation data are showing that at
bigger depths it displaces to the west. This fact confirms the
concept of rotation in the Strouma zone faults during the Pont-
Pliocene (Zagorchev, 1992).

The Breznitsa gravity transition B-B is tracing a deep-seated
fault and is bounding the Belasitsa-Ograzhden block to the
north. Most probably along the fault were intruded rocks having
increased magnetic susceptibility. They are mapped by a very
well pronounced positive magnetic anomaly.

The Lebnitsa gravity transition b-b is striking approximately
N60°W and is traced very well from the village of Sedelets to
its intersection with the Strouma gravity transition near the
village of Levounovo. It is mapping the Lebnitsa fault zone
(Boyadzhiev, 1971) — a continuation of the Sasa-Toranitsa fault
zone second southern branch (striking approximately N30°W).

The Southern-Ograzhden gravity transition c-c is transverse
to the Strouma fault zone and is tracing a fault that separates
the central block 1 from the southern ones.

In the most southern part of the territory are situated the
Kolarovo d-d and the Petrich f-f gravity transitions. They are
tracing the Kolarovo and the Petrich faults respectively
(Ignatovski, 1968) and are dividing the Belasitsa block
structure reflected by two positive anomalies - 2 and 3.



The Northern-Igralishte and the Klyuch negative anomalies 5
and 6 are mapping granite plutons, intruded among
metamorphites.

The Podgoritsa gravity transition e-e is mapping the
Podgoritsa fault (Ignatovski, 1968; Zagorchev, 1992) and is
separating a block structure having two local highs 7 and 8.

In the scheme, reflecting the main elements of the near-
surface geologic-geophysical section predominating down to a
depth of about 3 km (Fig.7), the studied territory is
differentiated very well with respect to the density.

The positive zones 9, 10, 11, 14 and 16 are separating the
areas where are dominating gneisses having bigger thickness
and relatively higher density.

The Igralishte negative anomaly 13, the Nikoudin one 12 and
the negative anomaly 6, caused by a deeper structure, are
mapping granitoid plutons having relatively low density.

The Stroumeshnitsa negative anomaly 15 is tracing the
biggest thicknesses of the decompressed sedimentary rocks
that fill the Stroumeshnitsa graben.

The gradient transitions are mapping faults of two main
systems — the Lebnitsa system, situated in the northern part of
the area and striking S45°E, and the Stroumeshnitsa one,
situated in the southern part and striking N45°E.

Analyzing together the two compound schemes one can see
that in the depth interval 3-10 km are predominating the fault-
block tectonics main elements, while the near-surface
distribution of rocks having different petrography and
respectively density characteristics is predominating in the
depth interval down to about 3 km.

Figure 7. Compound scheme reflecting the main elements of
the Belasitsa-Ograzhden near-surface geologic-geophysical
section predominating down to a depth of about 3 km
1 =structures mapped by geophysical anomalies:
1a — positive gravity anomalies;
1b - negative gravity anomalies;

2 — gravity transitions tracing fault structures:
2a — regional gravity transitions expressed down to 15 km and
more;
2b - gravity transitions expressed in the depth interval 3-10 km

CONCLUSIONS

The data of the Belasitsa-Ograzhden block geophysical fields
analysis and interpretation are confirming and enriching the
knowledge of the geologic-geophysical structure in this
territory. The compound analysis of the gravitational fields
(Fig.1, Fig.2, Fig.3 and Fig.4), the magnetic field (Fig.5) and
the developed two compound schemes (Fig.6 and Fig.7) is the
reason for the following conclusions:

*0 The Strouma gravity transition is pronounced without
ambiguity in all regional and local gravitational fields. The
transition characteristics in the regional maps, which are
reflecting the depth interval 3-10 km, are showing that it dips
west about 65-80°. In the local fields maps, this gradient zone
is tracing the Ograzhden fault limiting the Strouma fault zone to
the west (Zagorchev, 1992). It strikes N35°W and dips west
about 70-80°.

1 The fault-block tectonics have predominant influence
in the depth interval 3-10 km. The Lebnitsa, the Southern-
Ograzhden, the Podgoritsa, the Kolarovo and the Petrich
gravity transitions are forming the block division of the studied
territory. The Northern-Igralishte and the Klyuch negative
anomalies are mapping relatively deep granitoid plutons.

*2 The geophysical fields main characteristics in the
depth interval down to about 3 km are mapping the near-
surface disposition of plutons, reflected by the Northern-
Igralishte, the Igralishte, the Nikoudin and the Klyuch negative
anomalies. The areas having increased thickness of the
metamorphites are separated by positive anomalies. The
Stroumeshnitsa graben and especially the areas having
increased thickness of the decompressed sedimentary rocks
that are filling it are mapped very well by negative anomalies.
In the studied near-surface interval, gradient transitions are
tracing faults of two main systems - the Lebnitsa system and
the Stroumeshnitsa one.

*3 The analysis of the main elements of the geologic-
geophysical structure in the Belasitsa-Ograzhden block is
showing that the studied block has been developing under the
direct influence of the rift processes in the regional Strouma rift
structure. These processes and their performance are reflected
mainly in fault deformations transverse and oblique to the
Strouma rift system.



REFERENCES

Boyadzhiev, St., 1971. The Belasitsa-Ograzhden block. -
Tectonic structure of Bulgaria. - Tehnika, Sofia, 52-62. (in
Bulgarian)

Dobrev, T., Ivanova, V., Pishtalov, St., 1978. Methods for
isolation and analysis of gravitational fields and their
connection to the regional structures in the Rhodope
massif. — Annual of the Higher Institute of Mining and
Geology, vol. 24, part 2, 400-411. (in Bulgarian)

Dobrev, T., Ivanova, V., Pishtalov, St., Goranova, R., 1978.
Possibilities for application of regional geophysical data in
the tectonic and metallogenic surveying of the Rhodope
massif. — 23-rd International Geophysical Symposium,
Varna, vol. 1, 167-174. (in Russian)

Dobrev, T., Ivanova, V., Radkov, R., 1989. Complex
geophysical explorations. - Tehnika, Sofia, 319 p. (in
Bulgarian)

Ignatovski, P., 1968. Some data of the tectonics in the
Bulgarian part of the Belasitsa Mountains and the Stouma
valley. - Annual of the Geological Institute, Series in

Recommended for publication by Department
of Applied Geophysics, Faculty of Geology

geotectonics, stratigraphy and lithology , vol. 17, 169-175.
(in Russian)

Ignatovski, P., 1969a. Structural scheme of the Igralishte
pluton. - Journal of the Bulgarian Geological Society, vol.
30,3, 307-321. (in Bulgarian)

Ignatovski, P., 1969b. Structural characteristics of the Igralishte
pluton. - Annual of the Geological Institute, Series in
geotectonics, vol. 18, 99-108. (in Bulgarian)

Zagorchev, |., 1970a. Analysis of the main Precambrian
directions of linearity in Southwestern Bulgaria. - Journal of
the Bulgarian Geological Society, vol. 31,2, 147-159. (in
Bulgarian)

Zagorchey, |., 1970b. About the tectonic movements in a part
of Southwestern Bulgaria. — Annual of the Geological
Institute, Series in geotectonics, vol. 19, 141-152. (in
Bulgarian)

Zagorchev, |., Dinkova, Y., 1991. Explanatory notes to the
geologic map of Bulgaria, Scale 1:100 000. The map of
Petrich and parts of Strouma and Sidirikon. - Sofia, 38 p.
(in Bulgarian)

Zagorchev, 1., 1992. Neotectonic development of the Strouma
(Kraistid) lineament, Southwestern Bulgaria and Northern
Greece. - Geological Magazine, vol. 129,2, 197-222.



	УВОД

