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MOP®OCTPYKTYPHU KAPAKTEPUCTHIKH HA PYJTHUOT PEOH
KPATOBO- 3JIETOBO
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ABCTPAKT

IMoppayjeto wiTo My npunafa Ha KpaToscko-3JieTOBCKaTa BYJIKaHcKa o6niacT, kako
TEKTOHO-MAI'MATCKH JOCTA AXTHBHO BO TeKOT HA AJINCKATA oporeHea, HOcH co cebe HU3A
cnetn(hYHOCTH BO MOTJIe] HA INC]YHKTHBHHTE CTPYKTYPH H PA3HOBHAHOCTA HA MAIMATHIMOT,
KOj ce MatmecTHpan Ha npocTop oA okojty 1.200 kv~

Co HalMTe MCTPaXYBalba M NPOYYyBalba Bo %MKHTC Ha KpaToscko- 3neTosckara
ByJIKancka obnact e 3adateH NpocTopoT 04 Haj 400 KM™, NPETEKHO BO HEjIMHUTE HCTOMHM
JICJIOBH, K€ WITO C€ HAJIeaHH IIARHO HAJrOJIEMUTE MACH HA MIHMOPHTH M Kalle wTo, crnopes
DOCeTaLIHHTE COZHAHM]A, ce HA0IAaT HAjMAPKAHTHHTE BYJIKAHCKH (JOPMH BO PAMKHTE Ha OBOj
BYJIKaHOreH xoMmiuiexc. MaspiueHata MopQoCTPYKTYpHa aHANM3A HA CIOMHATHOT NPOCTOP €
6a3upanHa BP3 KOPHCTEHETO HA CKaAHOIpaMi co NpHBKeH pasmep 1:230 000, aepOCHUMKH CO
cpeneH pasmep 1:30 000, reonowixy xapT 1:100 000 ¢ 1:50 000, Tonorpadecka ocHosa ox 1:50
000, xako K TeperckUTe paboTH Ha OJUIENTHHTE JEJIORM 01 HABEEHHOT NPOCTOP.

BOBEJX

TepuuepHaTa MarmMaTcka akTUBHOCT, KOja IITO 3ari0MHalia BEpOjaTHO
YLLTE BO NOPEH €0LEH U TpaeJa ce 10 NJIHOLEH, IPETCTABYBa HajMapKaHTHO
obenexje Ha KparoBcko-3neToBckaTa By nkaHcka o6nact. Taa e KOHTpoMpa-
HaTMpeTekKHO O Pa3NIOMHHUTE CTPYKTYPH €O NN1aGHHCKH KapakTep BIOJIK KOW
n0afa 0 BTUCHYBaHe Ha MHTPY3UBHHUTE MarMaTcKy Tena, MPHAPYXeHH CO
Pa3HOBHIIHHU EKCTJIO3UBHO-e)y3HBHH eKBHBaJIeHTH (MUPOKJACTHTH, Tydo-
BY, NaBH OJ1 AALMTCKO-aHAEHIUTCKH cocTas H ap.) [lox aejcTso Ha HHTE3INB-
HUTE TEKTOHCKO-MAarMaTCKH MPOLECH BO KOM MarMaTcKaTa akTHBHOCT OMJla
nosekedaiHa, ce opopmun KparoBcko-3/1€TOBCKHOT BYJIKAHCKH KOMILIEKC,
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BO KOj JOMMHHPAaT MapkaHTHH reoMopdoJtomky o6MiH 0 TUNOT Ha CJIo-
XKEHH BYJIKAHCKM anaparH, KaJjiepH, CBOJOBH, KyNH, 1ajKOBCKO- HEKOBCKH
npo6uBM U ap.

KoMnnekcoT Ha BYJIKAHCKMTE CTPYKTYPH U BYJIKAHCKMTE anapTH, Ha
JIEHEUIHOTO epO3MOHO HUBO HA COBPEMEHHOT penjed, ro 01pa3yBaaT CTpyK-
TypHUTe Ha penaTUBHO No6po 3a4yBaHUTE MOpdOIOmIKY 06THIH (KyITH, KaJl-
IlepH, HEKOBH M J1p.), 110 LEJIOCHO AerpaaHpaHuTe BYJIKAHCKH anapaTH, npo-
IYKT Ha noctapuTe a3y Ha BYJIKAHCKATa aKTHBHOCT.

TpamameTo 3a AeTEPMHHALIMja U MUKPOJIOKall}ja Ha ONIeTHUTE BYJI-
KaHCKH LIEHTPH, PCTEHECTH CTPYKTYPH U CJIOKEHH BYJIKAHCKW anapaTH
6UJI0 mpeaMeT Ha Mpoy4yparse Ha noroneM 6poj mcrpaxysayu. ITpsute
MONATOLM 32 KapaKTepOT Ha ByJIKaHCKUTe 00miM Bo KpaToBCKO- 3/1eTOBCKaA-
Ta ByJIKaHcka 06J1acT ce cpekapaaT yllTe BO TPyHOBUTE Ha LIBUIMK (1906,
1924). IToToa, BO paMKHTE Ha reoMOpP(ONIOLIKHTE HCIIUTYBakba O CTPaHa Ha
MAPKOBUK (1971), ma Bo paGoTure Ha IIAHTHK U 1p. (1972), NMETKOBUK H
POMHK (1977) U CEPAOHMMOBCKH (1990).

CTPYKTYPHO-MOPOOCTPYKTYPHH KAPAKTEPUCTUKH HA
. MHCIUTYBAHUOT TEPEH

Bp3 Ga3a Ha M3BpILIEHHUTE TEPEHCKH M reOMOP}OIOIIKH UCITUTYBaba U
noTpe0HaTa aHa/IH3a Ha re0JIOIIMTE KapTH CO PEKOHCTPYKIMja Ha ojaBaTa
Ha ByJIKaHCKHMTe TBOpOM, N0jI0OBMe 10 KOHCTaTalMja aeka pa3BojoT Ha ByJ-
KaHHM3MOT Ha OBOj MPOCTOP (KOj M gan MU MHOryOpojHuTe mMopdosowku
o6amun) mMoxe ga ce momenu Bp3 6aza Ha MPOCTOPHMOT pacnopen M Bp3
OCHOBA Ha BpeMeHCKaTa eBoJIylHja.

Pesynrature Ol OBUE HCIUTYBarba Ceé CHHTETH3MpaHH Ha Mopdoc-
TPYKTypHaTa kapTa Ha peoHoT Kparoso-3jeToso (cJL. 1).

PACEJHHU CTPYKTYPU

ITpu peKOHCTPYKIHjaTa Ha IMHUAMEHTHUTE Pa3JIOMHHU CTPYKTYPH Ha
HUCIHUTYBaHHOT NMPOCTOP, C€ JO0je OO CIeAHUTE KOHCTaTaLUH:

— JIOMMHA4HTHH Pa3JIOMHHU NpaBUM Ha OBOj NMPOCTOP NpETCTaByBaaTr
JIOHFHTYIMHATHHUTE pa3JIOMHM CTPYKTYPH €O npaeell Ha npoTerarbe C3-JHU
no CC3-JJH, xou reHepanHo ro 3afipiKyBaaT NpaBelloT Ha MPOTErakhero Ha
pervoHanHuTe ANabuHCKH QUCOKALMH LITO ' pa3ipojysaar Cpricko- Ma-
KeOHCKMOT MacHBR M BapiapckaTa 30Ha, KaKo [IB€ KPYMHH IeOTEKTOHCKH
eIMHHUM CO HANOJIHO Pa3JIHieH COCTAB U BHaTpellHa rpanba.

— BTOpHOT -MapKaHTeH CHCTEM Ha Pa3JIOMHM CTPYKTYDH, KOj AocTa
jacHoO ce rnena Ha nNpuJIoKeHaTa MOphOCTPYKTYPHA KapTa, peTCTaByBaaT
pazioMuTe co npaeen Ha nporterarthe CH-J3. Toj e cucTeM Ha pa3fioMHH
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CTPYKTYPH NapaJiejIH{ O MapKaHTHHOT Pa3sioM BAOJK 3neToscka Pexa (ciL
1). Onnennure crparurpagcki M CTPYKTYPHH OJHOCH MOKaXYyBaaT nexa
BEPOjaTHO BIIOJK OBHE Pa3IoOMH JOLLIO A0 XOPH3OHTANHO U BEPTHKAIHO
NOMECTYBaHe Ha TepPeHOT. PalsloMHUTE CTPYKTYPH 01 OBOj IOTEr BO OMHOC
Ha CTPYKTYPHTE CO CEBEpP03anaaHo NMpOTEratkhe NPpeTCTaByBaaT pa3jioMH 01

BTOP pel M CNope Hej3MHHUTE CTPYKTYPHH KapaKTepPHCTHKH THE Ce OMITANH
Ol NPETXOOHHTE.
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Ca. 1 MopdocTpykTypHa kapTa Ha peoHoT KpaToso-3JieToso
Fig. 1 Morphostructural of the region Kratovo- Zletovo
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Ca. 1. 1. AnyBUyM, 2. BHOTHCKO-aYyTHTCKH @HAE3UTH, 3. AYTHTCKO-OMOTHCKH aHJE3UTH,
4. BynkaHoreHo-ceJIMMEeHTHH Bpeyn, 5. XuapoksapuuTH, 6. JJaluUTO-aH/Ie3nTH, 7. AYTHTCKO-
nabpajopexu aHmeInTH, 8. CTPAaTHPUKYBAHU TY(HOBH H MTHHMBPHTH 01 MALIMTOANIC3UTCKH
cocTan, 9. BHTYMHHOINH MIMHUM W NEecOYHHLM, 10. LIpseHn TY(HMK NecoMHUM, ONanHIHpaHH
Tydonu u Gpeun, 11, Xopubienja-ayrurcko-6HOTHTCKH anaeanTH, 12. XopHbiieHa aHIeIHTH,
13. UruumGpuTeky ananuavpanu bpeun, 14, KoHrnomepat, TY(ho3HH NECOYHHLM ¥ IaN0PLLH,
15. KpapumMoHUOHHT NopQUpH, 16. CIHHEHH KOHI TOMEPATHMHH NECOYHHUIH, TY(PHH NECOYHUUN
u 6peun, 17. MrumBpuTi o nauMTexu coctas, 18. BuoTHT-xopHbneHa anaesnty, 19. Kowuro-
MepaTH, MecoYHMLM, JTANOPLH H BapORHHULIM, 20. KOHPNIOMEPATH, NECOYHHLIK M BAPOBHMIIH, 21.
I'abpo, 22. X NOpHUTCKO-CEPHLIMTCKH LIKPHIILK K (itdTH, 23, ByJikaHckH LietTap, 24. CekyHaa-
PeH BYJIXAHCKH LIEHTap CO NPasiiy Ha TeYeHe Ha J1aRa, 25. ByJIKAHCKH HEK CO NPAaBLIK HA TeYelhe
Ha JyiaBa, 26. OcTaToK OR npeTeHd Ha kaneapa, 27. ITo3WTHBHA NpcTeHecTa CTPYKTypa, 28.
HeraTvBHa npcTeHecTa CTPYKTYpa, 29. Vrepaena rpanuua, 30. Epo3HBHa WK TEXTOHCKO-
€pOo3MBHA rpanuila, 31. FpaHuua HA HasleaH BYJKaHWT, 32. pannia Ha MHTPY3IHBHO MarMaTcKo
Teno, 33. Pacenuy CTPYKTYPH 0/1 Npas pej, 34. Pace/iHn CTPYKTYPH 04 BTOP pejy, A. Bysikancxa
cTpykTypa LipH Bpg, B. Cnanyescka ByJjikaHeka xanaepd, C. Bynkaneka erpyxrypa [lyaaposa
Kopwuja, .D Inasuyka ByJkaHcka kaseapa, E, Bynkaucka ctpyxrypa lpaguiure, F. JlecHoBeka
ByJIKaHcka cTpykTypa, G. Bysikavcka crpyxrypalonak H. Bynkarcka ctpyxTypa [lITasnxosmua-
IMauTencj, 1. Bynkarcka crpykrypa Jebemu den, J.Bynkaucka cTpykTypa Bansanim.

Fig. 1. Alluvium, 2. Biotic-augitic andesites, 3. Augilic-biotitic andesites, 4. Volcanogenic
sedimentary breccias, 5. Hydroquanzites, 6. Dacitoandesites, 7. Augitic-labradoritic andresites, 8.
Stratified tuffs and ignimbrites with daciticandesitic composition, 9. Bituminous slates and sandstones,
10. Red tuffaceous sandstones, opalised tuffs and breccias, 11, Horblende sugitic-biotitic andesites,
12. Homnblende andesites, 13. Ignimbritic opalised breccias, 14. Conglomerates, tuffaceous sandstones
and merls, 15. Quartzmonzonite porphiry, 16. Clay conglomerate sandstones, tuffaceous sandstones
and breccias, 17. Ignimbrites of dacitic composition, 18. Biotite-hornblende andesites 19.
Conglomerates, sandstones, merls and limestones, 20. Conglomerates, sandstones and limestones, 21.
Gabro, 22. Chloritic-sericitic schists and phillites, 23. Olcanic centre, 24. Secondary volcsnic centre
with directions of lava flows, 25. Volcanic neek with directions of lava flows, 26. Residue of caldera
ring, 27. Positive ring stricture, 28. negative ring structure, 29. Determined border, 30. Erosion or
tectonic-erosion border, 31. Border of extruded voleanite, 32. Border of intrusive magmatic body, 33.
First degree fault structures, 34. Second degree fault structures, A. Volcanic structure Crn Vrv, B.
Spandevska volcanic caldera, C, Volcanic structure Dudarova Korija, D. Plavitka volcanic structure,
E. Volcanic structure Gradite, F. Lesnovska volcanic caldera, G. Voleanic structure Golac, H.
Voleanic structure Stalkovica-Pantelej, I Volcanic structure Debeli Del, J. Volcanic structure Blizanci.

— TpeTHOT cUCTEM Ha Pa3JIOMHH CTPYKTYPH KOj MCTO Taka € J0CTa
3abenexHTENIEH IPETCTARYBAAT Pa3JIOMUTE CO MPaBell Ha NpOTerame CKOpo
H-3 nnu geaymuo 3C3-HJH, ook KOH JOCTa MECTO ce MOPeNeHH MIanu
BYJIKAHCKH NPOGHBK MW H3NHMBH BO BUI HA HEKOBH M/WJTH KymHM, o6MYHO co
MaJi pasMepi. TakoB e cJIy4ajoT co pa3sioMHUTE CTPYKTYPH Ha noTerot LpH
Bpe-Huun Kper (cn. 1) xane jacHo ce 3abenexysa eneH no6po u3paileH HU3
Ha [OpeIeH ! BYIKAHCKH KyIW.

IIPCTEHECTHU CTPYKTYPU

ITpocTOpHO, ByIXKaHCKUTE O6IMIM O THMIOT HA BYJIKAHCKH LUEHTPH,
HEKOBM, KalepH U JIp. FeHepaNHO Ce pacnopeeHH BIOJX rNaBHUTe pas-
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JIOMHH CTPYKTYPH €O npasen Ha npoterare C3-JH. IIpernenot Ha onuen-
HHUTE MapKaHTHHU MOpGOCTPYKTYPHH 00JIMLIM Ha HCTTMTYBAHHOT NPOCTOP ke
6une usHeceH 1 06pa3NioxkeH MO nogarouuTe oa MOpHOCTpYKTYpHaTa KapTa
(cn. 1). Ha jyrozanagHHOT es Ol KapTara jacHO Ce MCTaKHYBaaT ABe KpyMHU
KannepH, o1 koM kanaepara Ha LlpH Bpe ce Haofa Ha cepepo3anagHMOT Oe,
a xanenparta CnaHyeBo- CKONAapuM Ha AOJHUOT jyroMcTOYeH nen. JIpere
BYJIKAHCKM KaJIiepH ce HaofaaT Ha TPacHTEe Ha MNIaBHHTE Pa3IoMHH CTPYK-
TYPH €O npaBel Ha npoTerame C3-JH, aMerl'y HUB ce nopeseHH MHOry6pojHU
HEKOBH M KyNH CO MaJIH pa3sMepH.

Byunixancka ctpyxrypa LipH BpB (ci. 1 - A). IIpcTeHecTara ByIkaHcka
cTpykTypa llpH BpB npeTtcTarysa nocta MapkaHTHa MOpGocTpykTypHa hop-
Ma, YHj MPeYHHK MO Hej3InHAaTa NOoJ0Jra 0cka M3HecyBa noseke oa 4 XM co
reoMop(oNo1LIKH jacCHO H3pa3eH BYIKAHCKM LEHTApP BO Hej3HHHUTE LIeHTPaJl-
HH aesoBy. Bo paMkHTe Ha OBaa cJloXKeHa NMPCTeHecTa CTPYKTYpa e KOHCTa-
THpaHa BYJIKAHCKa KaJL1epa, Y1 BHaTpeLLeH NpcTeH e nocra Ao6po 3a1ysaH
on C-CH cTpaHa, noeka KOH jyr e COrJIeAIMB CaMo elieH JIeJI KOj € pa3aBoeH
€O pacend 4Hj npasen Ha mpoterare C3-JH u CH-J3, onHOCHO BOOMX
Tpacarta Ha peka [Tosuimmua. Ha 3anan, kannepara e HajHanpe/ HapyIileHa co
e/leH MapkaHTeH pa3iom co npasen CH-J3 u ce no61pa BnevaTok xako na e
noneneHa, 6iaejku Ha TOj NPOCTOP ce nojaByBa AO6PO 3a4yBaH MAPAIUTCKU
BYJIKAHCKH HEHTAp CO KapaKTEPHCTHYHH KPYXXHU CTPYKTYPH KOH ja cliefat
¢dopmaTa Ha npBOOUTHHTE rNaBHU CTPYKTYPH Ha LipH Bps.

I'eonoixara nojasora Ha ByJIKaHckara cTpykTypa LIpH Bpb ja couuny-
BaaT IJiaBHO NpPBeHH BYJIKaHCKH TY)OBM (HMHTEHIMBHO CHAHPUUMPAHH H
ONaJIM3MPaHu), a BO HEj3IMHHTE LEHTPAIHH NEJIOBH Ce 110jaByBaaT cCeKyHaap-
HHU kBapuuTH. Kannepara B0 Hej3MHUOT HaJBOpeLLeH NPCTEH jacHO ja Map-
KHMpaaT Napa3suTCKH BYIKaHCKU UEHTPH, BO BUI HA MJIaIU NPOOHBYM U U3JTMBU
Ha ayrut-nabpanopcku ¥ xopHOneHna-ayrur- GMOTUTCKM aHAEH3INTH.

ByskaHCKHOT anapar Ha cJIoXKeHara npcreHecTa cTpykrypa LipH Bps
crniopen ceojata rpanba U reoMopOIOILIKUTE KapaKTEPHCTUKH MM Npunarla
Ha MaanuTe a3y Ha ByJIKaHCKaTa aKTHBHOCT BO KpaToBcko-3J1€TOBCKaTa
ByJIkaHCKa o6sacT.

CnaryeBcka BysikaHCKka kannepa (ci. 1-B). Ha xpajHHOT jyroucrotiex
Jen o UCIUTYBaHHOT TEPEH € YTBpAEHA ellHa 0CTa KpYINHa NpcTeHecTa
CTPYKTYpa Ha moapa4jeto Mefy cenata Bp6uua, Coxonapuu, CnaH4eso u
Pajuanu. Opaa cTpykTypa no HejauHaTa mojonra ocka (eo npasey C3-JH)
HMMa NpeYHMK NpeKy 7 KM, €O jacHO M3pa3eHH npcreHecTH GopMH KOH cepe-
po3anan. JacHO ce corjienyBaaT [iBa NPCTeHH Ha Kasiaepara, of kou Mopdo-
JIOLLIKH NMOM3pa3eH € BHATPeIUHHOT, cepepolananto on c. Cnanueso. Toj e
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TPHYHHOT pacnopel Ha MapasUTCKMTe BYJIKAHCKM LEHTPH M HEKOBM Ha
noapa4jero Ha oy Pun, Cpenen Pun, MapudaHcki Pug, Bo 61131HaTa Ha
c. Kynmixo, Ipuxoeusn, Illneroso, Typcko Pynapu v ap. (ci. 2).

JlecHoscka BysikaHCKka kanaepa (cin. 1 - F). Jyroucrouno o [nasuua,
OIHOCHO Ha mojpa4jeTo Ha JIECHOBO M Heroparta nouMpoxa 0KoIiMHAa, Map-
KaHTHO ce MCTaKHYBa Hajaobpo epo3uHO 3a1yBAHHOT BYJIKAHCKM anapar Ha
HCIIMTYBAaHHOT TepeH. BO paMkuTe Ha OBaa MpPCTEHecTa CTPYKTypa A0CTa
no6po e 3ayypaH BYJIKAHCKMOT LEHTAap KOj BO COBpeMeHMOT penjed e
NpeTCTaBeH cO HeKOT kaj MecHocTa MnuH Kpet. Oxony Hero MophoionKy
MOLLIHE jaCHO C& HCTAKHYBa IaYHHOT npcTeH Ha JlecHoBckaTa Kauepa (cJl.
3). Ha aBHOCHHMKHTE jACHO Ce rienaaT JavHuTe rpebeHH, BO OCHOBA H3rpa-
JOEHH O CJIMBOBY HA JIABU CO MTHUMOPHTCKH COCTAB, KOM MOXAT J1a Ce CJIEAT
BO CHTe 1€JIOBH HA BY IKAHCKATA CTPYKTYPa, OPMEHTHPAHH O/l HEHTAPOT, KOH
nepudepujara. Hako reomopdononixu MouHe jacHa u no6po 3auysana, Jlec-
HOBCKAaTa BYJIKAHCKA CTPYKTYpa, CHOpel Hallle MUCJIeHe, UM Npunara Ha
nocrapure a3y Ha ByJkaHCKaTa akKTHBHOCT, G1nejkd Hej3uHaTa reosoka
rpanba ja coynHypaat HrHUMOpHUTHTE 0N JAUNTCKHM COCTAB, KOM CE NPOAYKT
Ha noctapure a3l Ha By JIKAHHU3MOT.

Cn. 2 BynxanckH Hex — Ilitypa, Pynnmk ,,3neroso”
Fig. 2 Volcanic neck — Stura, Mine ,,Zletovo'
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Cir. 3 IHanopamcka cridvka Ha JlecHoBckaTa Ry JIKal(CKa CTPYKTYpa (Kajiaepa)
Fig. 3 Panoramic view of Lesnovo voleanic structure (cadrera)

Bynkarncka crpykrypa I'onax (cn. 1 -G). Crnenxara KpynHa ByJIKaHCKa
CTPYKTypa OpHeHTHpaHa B0 npasen CH-J3 npeTcraBysa BYJIKAHCKATA CTPYK-
Typa Ha mojpa4jeto Ha I'osiak, koja ce Haofa CeBepOMCTOMHO O 3JIeTORO,
OJIHOCHO 3ananHo of ¢. [lITankorxna. Opaa cTpYKTypa NpeTcTaByBa WHIHBH-
Iyanu3upaH BYJIKaHCKHM anapar, NpOAyKT Ha noctapute ¢pa3u Ha ByJIKaHCKa-
Ta aKTUBHOCT, CO 3a4yBaH BYJIKAHCKM LeHTap kaj mecHocta I'onakx. Opaa
BYJIKRHCKa CTPYKTYPa MMa CJIMMHH KapakTepUCTHKM Kako JIecHOBckaTa. 3a
Pa3JiMka o1 Hea, OBie He ce 3abenexaHy KapakTepucTHIHH MOpPGOIOLIKH
¢hopmu, HO jacHO MOXKAT A ce CleJlaT CIMBOBH U NOKPOBH Ha HTHHMOpHTH
OJ1 IAUMTCKH COCTAB, KOM C€ JIAYHO pa3BHeHH BO OZIHOC Ha IIABHHOT BYJIKaH-
CKkH HeHTap. M oBaa H3pa3uTO KOHUEHTPHYHO — JIJaYHa By JIKAHCKA CTPYKTYP4,
criopej CBOMTE CTPYKTYPHO — reoJIotkH 0co6eHOCTH, MPeTCT4aByBa HajBepo-
JaTHO NpOYKT Ha nocTapuTe (ha3n Ha BYJIKAHCKATA AKTUBHOCT.

Byankarcka cTpyxrypa Iltanxosuuya — IManrenej (cn. 1 - H). Ha xpaj-
HHOT jyroMCTO4eH el Ol HCITUTYBaHHOT TEPEH jacHO ce riefa ByJKaHCka
kannepa nomery cenaraIlanresnej u lITankopuua. BHaTpeliHMOT NpCTEH Ha
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xaynepara e no6po HM3paleH KOH jyr, HCTOK M 3amajn, HoJeKa KOH Cesep e
reomopgonomiky HejaceH. McTo Taka M CAMBOBMTE Ha NaBU (MPOMLYKT HA
nomMnanuTe a3y Ha ByJIKAHCKATa aKTUBHOCT) jaCHO MOXaT J1a Ce CJIeNaT KOH
jyr u3anan (cn. 4). Bo pamkiTe Ha 0Baa ByJikaHCKa CTPYKTYPa, Ha IOApa4jeTo
Ha xota 1 056, 3a4yBaH € U BYJIKAHCKHOT HeK, KOj BepojaTHO mpeTcraByBa
LEeHTap Ha OBOj BYNKaHCKH anapart. Ha jy)HHOT M jyro3anagHuoT Ae1 01 0B8aa
BYJIKAHCKA CTPYKTYypa nocTa 100po ce MCTakHyBa palHjaTHHOT pacnopen Ha
pa3JIoMHTE, NIENe3ecTo pacnopeeH! O IEHTapoT KOH nepudepujara.

I'eosionikaTa noasora Ha 0Baa CJIOXKeHa BYJIKAHCKA CTPYKTYpa ja COuH-
HyBaaT XopHOneHna-ayrur-6HOTHTCKUTE aHOEHIUTH, KOU Ce MPOAYKT Ha
nomMnanuTe a3y Ha BYJIKAHCKAaTa aKTHBHOCT. JIaUHUOT pacnopen Ha H3JIH-
BHTE JIOCTA jaCHO Ce IJiefjaaT BO OKOJIMHATa Ha ¢. CniaHveso.

Ha ceBepOMCTOMHHOT Hes Ol MCIIUTYBAHHMOT TEPEH jaCHO Ce IJIefaaT
1IBa CaMOCTOjHH BYJIKAHCKH LIEHTPU, MPOAYKT Ha nocTapuTe a3y Ha By JIKaH-
ckaTa akTMBHOCT. T0a ce ByJIKaHCKH LIEHTPU Ha nojipayjeTo Ha [lebemnn Men
(cesepHO o KpaToBO) M Kaj NeHeIHHOT BpPB Y (CEBEPOMCTOYHO Of C.
Bnuzanum).

Ca. 4 Cepuja na TyhoBH 1 NaRK 01 3aNaiHHOT 0601 Ha BYJIKaHCKaTa CTPYKTYpa
OiTankosuua — CnaHyeso
Fig. 4 Series of tuffs and lavas of the western margin of the volcanic structure Stalkovica — Srandevo
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ByusixaHcka ctpykrypa [Jebes Jen (cn. 1 -1). BynkaHckaTa cTpykTypa
Hebenu Mden npercTaBypa mocra A0o0po pasBueHa KOHUEHTPHUYHO — JavHa
CTPYKTYPpa, jaCHO H3paleHa BO HEj3MHHOT jyXeH Jie, Noaeka KOH cesep Taa
e JeJgymHo pasnpobeHa U reomopoONIOIIKHA HejacHa. BysikaHckara aKTHB-
HOCT BO paMKHUTE Ha OBOj BYJIKAHCKH anapat BepojaTHo 6uia nosekedasta,
6unejku Moxpaj riaBHUOT LHeHTap MOPHOJIOLIKH jaCHO Ce BUIITMBU U HEKOJI-
KY Mapa3uTCKH LEHTPH NPETCTABEHH CO PeNIaTHBHO 106pO0 3a4yBaHH By JIKaH-
CKH KyTIH.

Bynixaricka ctpyxtypa bansanuu (cn. - ). Tloce6Ho reomopdonomxu
HHTepecHa e ByJlKaHcKaTa CTPYKTypa BO OKOJIMHATa Ha ¢, Bim3anuu. Osne
jacHo ce riena raaBHHUOT BYJIKAHCKM LEHTap VNI M NapasHUTCKMOT LEHTap
Byxoser. [TpocTOpOT OKOJ1y OBHE BYJIKAHCKH HEHTPH € HHTEH3MBHO TEKTOH-
CKH HapyLleH, Taka ILITO Ha JeHeUIHHOT COBpeMeH peJijed HeMa reosIoIKy
MHIMOMHU 33 NOCTOCH:E Ha BYJIKAHCKH KpaTep WM kangepa. Ho, HamecTta
3a1yBaHHTEe TOKOBH Ha JIaBa MAPKHUPAaT €1Ha NPCTEHECTa CTPYKTYypa co nped-
HHK Hall 5 KM N0 MOJOJIrara Ocka, koja co M3BECHM TEILIKOTHM MOXE J1a ce
ciaeaqn koH JU u CH, noneka KOH ceBepo3anaj M 3amaj 0Baa ByJIKaHCKa
CTPYKTYpa € HHTEH3HBHO HapyiueHa. Ha npcreHecrara opma Ha oBaa cJio-
XeHa ByJIKaHCKa CTPYKTYpa yKaXyBaaT M JIaqHO pacnopeNeHUTe apa3suTCKU
LEHTPH BO OKOJIMHaTa Ha BanjaHopen, O6noscka Yyka, l'onemu Pun, Byxo-
Bel M Op. CHTe CeKyHAapHH (MapasHTCKH) BYJIKAHCKH LIEHTPH MOXaT Jia ce
cdarar Kako mMpoayKT Ha MaHUdecTauMjaTa Ha BYJIKAHWU3AM OJI TJIaBHUOT
BYJIKAHCKM 1IEHTap Ha OBOj CJIOJKEH BYJIKAHCKM amapar, koj BepojaTHO Oum
OJroBapal Ha AeHEIHHOT BpB Vi

I'eonomkara noanora Ha OBaa BYJIKaHCKa CTPYKTYpa ja COMMHYBaaT
UrHUMOPHMTHTE O JAUMTCKH COCTaB, KOU NNPETCTAaBYBAAT NPOAYKT Ha MOCTa-
pHTe (azu Ha ByJIKaHCKaTa akTHBHOCT Ha OBaa noapadje.

Ha jy>XHHOT IeJl O MCIMTYBaHHOT TepeH reoMopdOJIOIIKH HE ce
3alesiexxaHH NMOroJieMH BYJIKAHCKH CTPYKTYPH Ol THIIOT Ha CJIOXKEHH BYJI-
KaHCKH anapaTH W/WIIM KanaepH, TyKy Ha OBOj MPOCTOP Ce perucTpupaHu
MHOry0pojHH HEKOBH M BYIKAHCKH KynH cO M1 pasmepH. Tue ce HajuecTo
JIMHHUCKH pacropefeHH BIOJDK JIOHTHTYAHHAJIHMTE PasfIOMHU CTPYKTYPH
co npasell Ha npoTteramwe C3-JH, To jacHo ce rnena Ha noterort LipH Bps —
IMnawenuyn — Crpmom — Heokasu — Tpunuranum (cn. 1)). Muorybpojuu
HEKOBM M KYyIIHM ce pacnopeaeHM W Ha MOMpPeYHHUTE CO Npasel] Ha NPoTerame
CH-J3, a nocebHO MapKkaHTHO ce MCTAKHYBAaT BIOJDK Pa3jioMHaTa Tpaca Ha
3neroscka Peka, 0OIHOCHO Ha NoTeroT 3neTopo — Parasuua — Byuure —
Jle3oBo UTH. Mop¢ONOLLIKHY jacHH BYJIKaHCKH HOPMH, KOMILTO CE HCTAKHY-
BaaT BO rpanbara Ha coBpeMeHHOT pelnjed, Ha 0BOj IPOCTOP Ce YyTBPAEHH U
Ha nozapavjero Ha Banyjak, Opax, Epeanuna u 1p. (¢ 1).
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Bo rpan6ara Ha ByJKaHCKUTE HEKOBM Ol OBa MOJpa4je y4ecTByBaaT
rJ1aBHO aym‘r—6u01urcxure AHIEINUTH, NPOAYKT HA INOMJIAAHUTE (1)33" Ha
BYJIKAHCKAaTa aKTUBHOCT W Haj4€CTO Iy npobusaar ByJKaHCKUTe TY(OBH U
6pe'm o1 MHUOLIEHCKA CTAPOCT.

3AKJIVYYOK

I'eHepanHoO riefaHo, ByJIKAHCKOTO NMOApaYje HA UCTIUTYBAHUOT TepeH
KOj W 3aB3eMa MCTOYHHTe NesoBM on KpaTOBCKO-3/1eTOBCKATA BYJIKAHCKA
obuact ce opnkyBa co MHOTYGpOjHM M MapkaHTHH reoMopdooku obn-
LY KO I'M KapaKTepU3HupaaT CTPYKTYPUTE Ha BYJIKAHCKUTE anapaTi. JacHo
Ce U3BOEHU HHIMBUIYATHHUTE BYJIKAHCKU LEHTPH, O KOM MO nar Ha edy-
3uja ¥ excTpy3uja 6una uchpreHa napa, a BO eKCNIO3IMBHATA da3a X MUPOK-
JlaCTUMeH MaTepHjan koj HopMHpPal npocTpaHu v nebesu MacH.

OTcycTBOTO HAa MapKaHTHH reomopdonomki GopMH BO paMKUTE Ha
nocrapure Ga3v Ha BYTKAHH3MOT BepOjaTHO € pe3yJITaT Ha IOCTBY.JIKaHCKATa
TEeKTOHMKA KOja [OBesa [0 pa3lopyBame M MHTeHIUBHO JedopMMparhe Ha
CNIOXEHHUTe ByJIKaHCKM anmapaTd. Bo mpuiior Ha oBaa KOHCTATaluuja oOfaT
OECTPYKTHBHHTE [1ejCTBA Ha Pa3HOBUIHHTE €PO3MOHH NPOLECH.

Ha noapavjero kamewiro ce 3acTaneHu NMPOAYKTHTE O MOMJAIMUTE
(a3u Ha BysNKaHCKaTa aKTHBHOCT GOpMMTE Ha BYJIKAHCKHTE CTPYKTYPH ce
nanexy nobpojHH, 3a4yBaHN U MapKaHTHH.

BakeuTe 3aKky0UM NPOU3NeryBaaT 0 aHanu3ara Ha MophocTpyxTyp-
HaTa M reosoukara rpanfa Ha UCIHTYBaHHOT MPOCTOP, WHH PE3YNTATH ce
MITYCTPUPAHH Ha NIPpUI0XKeHaTa MOpdOoCTpyKTypHa KapTa Ha peoHOT Kpato-
BO — 311€TOBO.
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SUMMARY

MORPHOSTRUCTURAL CHARACTERISTICS OF
THE KRATOVO — ZLETOVO ORE DISTRICT

T. Serafimovski, G. Petrov
Faculty of Geology and Mining, Stip

The tertiary volcanic activity of the Kratovo-Zletovo ore region in the
Kratovo-Zlctovo broad arca represents the most important magmatic manifestation
in the geological evolution of this area and numerous deposits and occurances of
Pb-Zn, Cu, Au, U, Ba etc. are related to it according to their time, space and
paragenetically.

The development of the tertiary volcanism in this region represents one of
the basic elements for the determination of the ore region Kratovo-Zletovo as an
individual unit within the metallogenic zone Lece-Chalkidiki.

According to the ratios of the surface manifestations of the products of the
tertiary volcanism, which occupy an area of about 1200 km?, Kratovo-Zletovo
volcanic zone belongs among the largest volcanic complexes in Yugoslavna and the
ore region Kratovo-Zletovo with the surface of about 500 km?” is situated in the
ENE parts of the region.

This large and volcanic complex is characterized by numerous and complex
volcanic structural forms and different types of volcanic and volcanogenic sedimen-
tary rocks which occur as dykes, necks, volcanic heaps, stratigraphic series and
thick effusions of lavas mainly with dacite-andesite composition.

The evolution of this mainly intermediary calc-alkaline magmatism probably
began during upper eocene (which is shown by the litostratigraphic relations) and
with some interruptions, when displacements of the magmatic fronts took place
from east towards west, volcanic activity was manifested till quaternary. Still, the
main activities occurred during oligo-miocene when, in the way of explosion,
extrusion and effusion, large quantities of pyroclastic and lava materials errupted
accompanied by subvolcanic cross-cuts of dacite-andesites.

The polyphase and cyclic manifestations undoubtedly contributed to the
formation of the Kratovo-Zletovo volcanogenic sedimentary complex, in which,
besides the different types of rocks, there are various morphological volcanic forms
like: volcanic heaps, dykes, necks, effusions of lava, volcanic calderas, concentric
arch volcanic forms etc. (Fig. 1), typical for the structure of the volcanic apparatus.

The centres of these complex volcanic structures are mainly related to the
main dislocation structures with general striking NW — SE to NNW — SSE (Fig.
1) which served as supply channels for the magmatism and the mineralization of
this arca.

10 Geologica macedonica
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The volcanic structure Crn Vrv (Fig. 1 — A) represents a marking ring
morphostructural form with a diameter in the lower axis of more than 4 km and
geomorphologically distinctly expressed volcanic centre in its middle parts.

The geological basis of this volcanic structure is mainly comprised of red
volcanic tuffs. Secondary quartzites also occur in the central parts. According to
its composition and the geological characteristics this structure belongs to the
younger phases of the volcanic activity in the Kratovo-Zlctovo volcanic area.

Spanéevska Volcanic caldera (Fig. 1 — B) — This structure is situated in the
most southern of the investigated terrain. The diameter, along its lower axis, is
about 7 km. long and the ring forms are much more expressed towards north-west.

Two rings of the caldera are geomorphologically clearly seen. The inner ring
is seen more clearly, while no morphologically distinct centre or volcanic neck have
been determined by the investigation done so far.

The geological basis of this volcanic structure (caldera) is somprised of
volcano-sedimentary breccias (semi- archly arranged) and young effusions of
augite-biotite-andesites.

Volcanic structure Dudarova Korija (Fig. 1 — C) — In this region another
secondary volcanic centre stands out morphologically with well preserved concen-
tric arch forms in the western side of the structure. The volcanic activity of this
apparatus is manifested by cross-cuts and effusions of lavas of augite-biotite-ande-
sites which is the product of the younger phases of the volcanic activities.

Plavicka volcanic structure (Fig. l — D) — This complex volcanic structure
(caldera) covers an area of about 20 km?. and is characterized by the presence of
numerous concentric arch forms. On their traces there are cross-cuts and effusions
of dacite-andesites which is the product of archly placed necks and secondary
volcanic centres.

The elementary geomorpholofical characteristic of this complex volcanic
apparatus is in its polyphase formation and intensive tectonic dislocations. On the
present erosion level of the modemn relief, the main volcanic centre of this structure
stands out with an inner ring of the caldera determined around it.

Volcanic structure Gradiste (Fig. 1 — E) represents a continuation of the
Plavicki volcanic apparatus with distinct dome form. The larger part of the heap
was tectonically destroyed. At places with no distinct deformations sleeves of lavas
can be followed together with pyroclastites which fall from the centre to the

periphery.

Lesnovska volcanic caldera (Fig. 1 — F) — not far from the Lesnovo village
and its vicinity the best preserved volcanic apparatus clearly stands out in the
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investigated terrain. Its main centre geomorphologically has clearly expressed
volcanic neck at Ilin Krst. The inner ring of the lesnovo caldera is preserved around
the main volcanic centre.

Ignimbtites of dacitic composition which are the result of the older phases of
the volcanic activity comprise the geological basis of this volcanic structure.

Volcanic structure Golak (Fig. 1 — G) — This structure represents indivi-
dualized volcanic apparatus — a product of the older phases of the volcanic activity
with a preserved volcanic centre at the location of Golak. The main characteristics
of this volcanic structure are: the lack of clearly expressed morphological forms,
the presence of noticable sleeves and the occurrances of ignimbrites of dacitic
comprosition which are archly developed compared to the main volcanic centre.

Volcanic structire Stalkovica — Pantelej (Fig. 1 — H) is situated in the
south-eastern parts of the investigated terrain. The inner ring of this structure
(caldera) is well expressed towards the south, east and west, while towards the north
it is not geomorphologically clear. The sleeves of lavas (product of the older phases
of volcanic activity) can clearly be followed towards south and west. At peak 1056
of this structure a volcanic neck has been preserved, which probably represents a
centre of this volcanic apparatus. Hornblende- augite-biotite-andesites comprise the
peological basis of this structure.

Volcanic structure Debeli Del (Fig. 1 — 1) represents rather well developed
concentric arch structure clearly expressed in its southern part. Besides this main
volcanic centre, several secondary volcanic centres are clearly seen. They are
represented by relatively well preserved volcanic heaps.

Volcanic structure Blizanci (Fig. 1 — J) is gemorphologically a specially
interesting and complex volcanic structure with clearly preserved volcanic centre
of the top Ul and its secondary centre Bukovec. The area around these volcanic
centres is intensively tectonically deformed and has no indications of the existence
of volcanic caldera. Still, partially preserved flows of lavas mark a ring structure
with a diameter of more than 5 km. along its longer axis. Ignimbrites of dacitic
composition comprise the geological basis of this volcanic structure.

No greater geomorphological volcanic structures of the type of complex
volcanic apparatuses have been seen in the southern part of the investigated terrain,
but numerous cross- cuts, necks and volcanic heaps of small size have been
jetermined in the region. They are arranged in a line along fault structures generally
striking NW - SE which can clearly be seen in the lineament Cmn Vrv - Neokazi -
Tripatanci (Fig. 1).
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