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C lP y K T y P E  P y^H H X  n()JI»A EJIArOJJAT H KAPAMAHHHA  
nPEM A nO ^A U H M A  JIAJLHHCKE JETEKHHJE

o«

B o m K a  C T a j e B i i h a

I lo j ip v - i je  j y r 0 HCT0 MHe C pC iH je j e  a e o  KpncTaJiH H a C p n e K O -M a K e flO n e K e  M a c e  y  o K B n p v  K o ra  c v  c e .  to k o m  

r e o J io u iK e  eBo.nyLiH je o a B n ja .n n  aKTHBHH t c k t o h c k h .  t c k t o h o -  M eT a M op cp oreH H  H t c k t o h o -  M ai MaTCKH n p o u e cH  

c a  opyflH jaBaH >eM . K a o  p e iV J iT a T  t h x  n p o u e c a  0 6 p a ’i0 B aH a je  je a H a  c T p y K T y p n o - r e o . i io i i iK a  H M e ra J io i en eT C K a 

u ejiH H a aecf)HH H caH a K a o  p y n n a  'toH a. y  p a j v  c e  n a j e  y o n u iT e H a  aH ajiH 3a p v i iT y p H o r  cK .u o n a j v * n o r  a e . ia  T e  30- 

n e .  y  oK B n p n M a nojiHMeTa.HHMHHX pyjiHHX n o .T ta  B .n a r o fla T  h  K ap aM aH H L ia . Ha f ia 'n i flaJbHHCKe jjeT eK U H jc o j ih o c -  

h o  4 >i’ T o r e o j io u iK e  a n a .n n ’j e  a e p o  cn n M a K a . 'V 'i H a jw eu rh e  JiH H eapH e pynT_ vpe. H ^nBojeH  j e  h h h 'j u p c ie iia c T H X  

Mop4)ocrpvKTypHHX o fijiH K a  H acT a.iin x  jiHHaMHKOM M arM aT oreH H X  u p o u e c a  H M eTaM opcf)H 3 Ma. O C rm p o M  j a  
Hi-beKTHBHe p v r iT v p e  h  c T p y K T y p e . y i  TeK TO H C K e, H M ajy y j i o r y  K o m p o j in o r  4 >aK T opa y  JioK aJiin aH H jn  opojiiH X  

eH jio i eiiH X . a.HH h  M CTaM opc()oreH H X o p yjm > eH ja. f lo 6 HjeHH p e 3 yjiT aT H  M o r y  j ia  6 y j iy  o ji  3H a ia ja  iip n  aajbH M  n p o r -  

h o 'jh o  M eT an oreH eT C K H M  H3ywaBaH>HMa jio K a J iu n x  p y a 0 H0 CHHX c p e j in n a  KaKO Ha H H Boy p vjjH e  t o n e  T a K o  11 110- 

JiHMeTaJiHMHHX pv j|H H X  n o jb a  B j ia r o n a T  h  K a p a M a n n u a .

k . i . v i n c  p c i i i  na;bH H CK a a e T e io iH ja .  aepoKocM H M KH  c h h m u h . p v n T v p e .  n p c T e H a c T e  c T p v K T v p e . M o p cJ io crp v K -

T v p e  M arM aT H 3aM . M eTaM opcjiH 'iaM . o p yjn -b aB ai-b e. M eT a .n o reH H ja . n p o r H 0 3 a .  p y jiH a 3011a. p v ; u io  110:1,e .

PVJIHO ,ne»<H uiTe.'

y B o a

IIocjiejm>HX rojjHHa ce y oKBiipy reojiouiKHX npojeK aTa iic'ipa>KiiBaiLH pyjioiiocHiix 
cpeHim a C p 6 n je , n o ce 6 n o  pyfliiiix peoH a-soH a 11 nojfea 3HaTiior CTeneHa HCTpa>keH0CTH, 
Bpiini peBH3iija reojioiuK iix n o jja iaK a 11 t o  Kpos y n o rp e 6 y  HOBHjnx hjih iienpiiM eii.ii- 
Baiinx MeTOfla. IIpH  TOMe, 'iHHe ce noK ym ajii carjieflaBaH.a neKiix hobhx eJieM eiiara 
KoiiTpojie 3iia<iajHHx KaKO 3a i[pom o3y  11 nponajia>Keii>e, TaKO 11 3a ncrpa>KHBaii.c jic- 
>KHiiiTa 11 opyjjii>eH.a. y  to m  norjiefly  nocefiHo je  3Ha'iajaH e jieM en ar CTpvKiTpne koh- 
Tpojie KaKO y cMiicjiy p e riio iia jiiio r  VTHijaja 11a HHBoy JioK aJiiiiaunje pyjm oi p e jo n a - io -  
ne 11 pyjjim x no jb a , TaKo h jjoK ajiiior H03m jii0Hiipaiba Jie>KHmTa 11 pyjjHnx Tejia. Y 
cKJiony MeTojia Mopcf)ocTpvK'i'vpiie anajiH3e, anaJiH3a caTeJiHTCKiix (1:500.000) 11 aepo  
(1:50.000) c^oToocnoBa, m ctojjom  jjajbim cKe jjeTeKijnje, je  npBH KopaK ca uiiJbeM jia ce 
y o 'ie  hobh , noTBpjje hjiii pejjecj5Himmy nocT ojehn , npe cB era, pynTypim  n MopcfiocTpvK- 
l'VpiiH ejieMeHTH pernoH ajii ior  h JioKajiHor p y m 7 p i io r  CKJiona. Obiim npHKa3ciM ce v 
HajonmTiijHM ijp raMa npe3eHTiipajy pe3yjiTaTH cfioToreojioiuKe anajiii3e ae p o  cnnnaK a v

P v A a p c K o - i  eoJ iou iK H  c j)a K yjiT eT . 'B v in im a  7 . E e o r p a j i .



-120 B. C ra je B n h

jiomchv jy>Kiior iiejia T ep im jap iie  pyfliie 'un ie  B ecne K ođiiJie, n o ceđ n o  nojinM eTajiniiiiiix 
py/Uinx iiojba EjJiaroHaT h K apaM am m a.

O H IH i H  I IO  IV U H

A naJiim ipaiiii npocix)p najia'in ce iicix)'ino oji Jy>Kiie M opaBe jio rp am i'iiio r  iiojaca ca 
HyrapcKOM 11 MaKejionnjoM. IIpocTHpe ce jy * iio  BjiacHncKor je3epa n o0yxBaTa rnia- 
iiinicKV oO jiacr HapjiemiKa, Eiecne KofniJie n ;I,yKaTa, na HOBpuuiHii ofl npeKO 500 krn^.
I eorcKToiicKii, 0 1 1  iip im ajia neiirpajiiioM  jy>KHOM h jvroncTO'iiiOM jiejiv CpncKO-MaKe- 
jioiickc' Mace v komc cy iipiicyTiie TaKconoMCKii paiJiii'iHTC cjiopMe TeKroHoreiinx, reKTOiio- 
-Mai Ma roren iix  n TeKTOHo-MeTaMop(f)orenitx pernoiiaJiHHX n jioKaJiiinx c'ipyK'iypa. I ’eo- 
jioihkv nojiJiorv obc cpeinnie 'iim e ciapoiiajieoiojcK H , jicjiom n npoTepoiojcKH KpHCTajiac ni 
11iKpiuL.Hii. y  roKy reojioiiiKe eBOJivmije, oji npoTeposoiiKa a Hapo'iHTO tokom  KenosoiiKa, y 
oKBiipv MaiMaToreHo-MeTaMopcf)oreiHLX npoueca ofipasoBaHH cy •iiia'iajiiii i paHinx)Hj(Hii 
(1 paiiiiTCKii ii rpaiiojjiiopirrcKii) iiJiyixireno-ByjiKaHoreiin KOMiiJieKCii CTena h npaTChnx en- 
j(oreiinx opvjUi’t-Tba. ( 'Tapiijn, npejieuoiicKii rpaiiinx)HjHiii KOMiiJieKC, ofiiiipoM jja npejicTaB- 
Ji.a i’Bopei'.iniv ivK'K)iio-McTaMopf|)oreinix nponeca, noiviiUHjajiiio imje jmpeKTaii nocHJiai; 
eiijioi eimx opvAii.eiba (rpanirroHjiH B ociu ie ipajia , JapeuiHHKa, Bo>KHne n /T,oramine). C 
jipvie c ip an e , Tepuiijapm i rpaninx)iijuiH iiJiy'ix)reiio-iwJiKanoreiiH komiijickc jiaje ne'iaT  Me- 
rajioreiiiijii OBOi a npocix)pa (cvpjivJiii'iKii ipanojjiiopHTii, jianHTo-aHjie’iiiTH n KBapHJiaTHTH 
ca fipojiiiiM opvniben.iiMa P b -Z n , M o (("u, W , Fe) h ap. HpeMa aocrojehiiM  MeraJioreHeT- 
ckhm iueMaMa OBaj u p o cro p  iipiiiiajia t jb .  "Bjiar0flaT-0C0r0BCK0M pvjinoM pejoHy" (J a n -  
k o v i c .  1982), o ju iocno  "pvjinoM p ejo n y  B ecne K ofiiu ie" ( J a n k o v i ć .  1990), y oKBiipv 
Kora je  in jiu o jen  bcEiii fipoj y ochob ii HOJiHMeTaJiH'iiiiix pyjiiiHX HOJba. C a cTaHOBHiUTa 
ciipoBiuicKe iioTeiiu jjajn iocT H  naj3na'iajH H ja cy pyjina no jba B jiaro jiaT a n K apaM aium e, 
ii M o (( u) pvjuio no jbe Ma'iKaTim,e. I lo p e ji T ora y obv cpeflm iy yKJianajy ce n pyfliia 
nojba Jliic iine h Jb y 6 a  re ca MeTaMopc})oreiiiiM Jie>KiiiiiTHMa c})occ})aTa- n rpac})HTa, Kao h 
op o jn e  nojaBe l-'e y Me i’aMopcJ)irniMa ro p ib e r  (BJiacHiicKor) KOMnjieKca.

I 'eoJioiuKe KapaKTepiicmKe OBora cjio>Keiior KOMiuieKca npoy'iaBajiH cy Gpojmi ayix>pH 
ca  pa3JiH'iiiTiix acneKaTa: i i e i p 0 ji0 iiiK0 - i i e i p 0 rpacj3CKHX (MjihEi, 1939, 1940, T950, 1954; 
Ua BJ i o Bi i h ,  1957; B v k o b i iE i ,  1955, n Jip.), r e o j i o m K o - c T p y K T y p i i H X  (,0,HMHTpnjeBiiEi 
ii H pa K V J iu h ,  1958; J l i iM H T p i i j e B i ih ,  1959; H e T K O B n h  B. ,  1932; I leT K O B H h  K .,  
1932, 1937; M a r i ć  i M a r l i n o v i ć .  1957; IEaBJiOBiih, 1959, 1962; F e t r o v i ć .  1965; 
MapKomih h jip., 1976 n iip.), pyjliioreojioiiiKHX n reoxeMiijcKHX (M iiJ io B a H O B iih ,  T946; 
M i u i o B a n o B H h  h H j i n h ,  1953 -54 ; C T a i ir a ' iH J io B i ih  ii K o c T i i h ,  1954; S u v a č k i .  
1960; J o v i ć .  3978; M a r i ć .  1970; S m e j k a l ,  1957; S i m i ć  i J o v i ć .  1973; M i t r o v i ć .  
1993; J a n k o v i ć .  1990; S i m i ć .  1993, 1994, 1995, 1996; O M a j b e B ,  1996 h Jip.) H aj- 
noTiiyiiiijii o i i i i i th  npiiKa3ii reojiouiK e rp a h e ,  MeEiVTHM, cy y OKBHpy O rK: j ih c t  B jiaco- 
T i m n e  K 3 4 -4 5 , 1:100.000 ( P e l r o v i ć  i đr . ,  1973) n j i i i c t  TproBHiiiTe ca PajioMiipoM 
K 3 4 -7 5 , 1:100.000 ( B a b o v i ć  i dr . ,  1977). O ji pajioBa in  jioMena y n o ip e 6 e  Mopcfio- 
c  r p v K T v p n e  anajnrie  iipn p e r H o n a j i i iH M  M eT aJioreneT C K iiM  h  iieoieKTOiicKHM iicniiTHBa- 
ihiiMa i p e f ) a  i i o M e n v 'r n  pe3yjrraT e r p y n e  ayT opa ( J a i i K O B i i h  n  j i p. ,  1981), n o  KojiiMa je 
oBaj iipocrop  iipejicraBJbeii Kao jejian i iocTKpeflHH H eore i iH  cb o j i  " B j ia r o j ia T -o c o r o B C K H  

pvjuiii pejo ii'' ca jme i i i iTCpne K yiioJ ine M opcj)oc'ipyK'iypHe cjiopMe Koje KoinpoJiiiiiiy p en io -  
iiajmv H0 3 i in i ijy  i ioJiiiM e'rajiH'niiix n i i i ip i iT C K o-i io j i i iM e T aj in ' i i i i ix  opyjiibeH>a. U o B i i j e  p e 3yji-  

r a i e  a iia jn n e  pv irrvp iio r cKJiona na S am  jiaJbimcKe j ie iv K H ii je  npiiKa3ajiH cy M a r k o v i ć  i
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K o m a r ic k i  (1987) ( T e o j i o i i i K a  K a p T a  c v p ,n y J iir iK o r  M a c im a -  K a p 'r a  c r p y K T y p a  y [ B p b e i i n x  

rta jb m icK O M  HeTCKiinjoM, 1:1(X).0(X)"), o n n o c i i o  S t a n i ć  i dr .  (1996).

IIPMMElhEHE M H  O;U M METOJIHKA

y  o K B iip v  jmc ra H u iio H iK  Me'i'ojia, Me'ix)jie n a J b im c K e  fleTCKHiije a e p 0 K0 CM ii>iKiix c m iM a -  

Ka cbc Biiiue ce y c n e u m o  K o p n c T C  n iipn periiOHaJiiiiiM n Jio K aJim iM  iipoi noiiio-Merajio- 
reneTCKiiM anajni3aMa p y ; ( o n o c im x  cpejiiina. 1 laj'iehe c e  p a jiH  o  Hjieirrncf)iiKann)ii pejieBairr- 
hhx p y i n y p i m x  ojiiiocho M o p c t ) o - c 'ip y K 'iy p i in x  n o f la r a K a  'i i ia ’ ia j i i i ix  3a  y c M e p a B a n ,e  ;iajbiix 
n c in iT H B a ib a , K o ja  n p i i  KJiacii'iiiiiM repencKiiM on a> K aih H M a n n c y  y  nejiiiiiii Binvejnio vom- 
jb H B a. Y  i i i i T a i t v  c y ,  n p e  c n e r a  jivfiniicKe j i im e a p H e  p y n T y p e  h i i o c e 6 i io  T 3B. HibeKTiiBiie 
T e K 'i\ ) iio —M arM aT C K e h T e K T O iio - M e 'r a M o p c J io r e iie  C T p y K T y p n e  c|)opM e pejbecjia riina cboiio- 
Ba, K yiK )J ia , n n a  ipeMa, Kajijiepa, Kyna, iiojiiiroiiajin iK 6jiOKOBa, Jieiipeciija, G iiK J iiin a jia  n Jip . 

Koje ce n o  jiaiianuiiiM ca'JiiaibiiMa, ci3pcTaBajy y  iiaj'uia'iajinije Heiio'jiiniione cpejiime 6poj-- 
hhx eiijioreimx Jiemmrra MHiiepajiiiii\ ciipoBiiiia (T o m c o ii, 1988; J a K O B J b e B ,  1982; Ja -  
k o B J b e bh J ip ., 1986; h J ip .). H a H M e , pajui ce o  eJieMeimiMa o n i . i i i i n i i K  cipvKrvpa n 
c i p y K i y p a  jiobojihik K a n a J ia  n m p o K o r  B e J iim im c K o r  Jiiijaiia30iia ( o j j  x e K T 0 - j [ e K a K iu i0 Me rap- 
C K o r  jio KHJioMe'rap-xeK'ioMeTapcKoi), Kojn Koii'ipojimuv npocTopHy iio'inunjv Merajio- 
reiie rcKi« jejinnnna pa.3JiHliH'rax paHroBa. Pa3yMJbiiBO je jia ce n jiajbiuicKa jje reKUH]a obhx 
ofijinKa, y3 KOMHJieKcny npiiMeiiv ii jipvriix Mcrojia (reoMopcjionoiuKHX, re<>cjiirj.1111knx 
reoxeMiijcKHx ii jip.) Bpiun lia raKBiiM aepoKOCMii'iKHM ocnoBaMa Koje oMoiyhai(ajv ojiroBa- 
pajyhy BH3yeJiHocr, reojiouiKy imcjoopMa'niBiiocr n reiiepajiii3aimjy- C o63iipoM na jniMeii 
3iije aiiajiii3iipanor npocropa hctomiioi jjejia jy>Kiie C p6nje Koju je y panry pvjine sone-peo- 
na ca Beh flectmHHcaiiiiM pvjimiM HOJbHMa h opyjiibeii.HMa, jiajbinieKa jieTCKiuija cipvK l'vpnor 
cKJiona je vpal)ena anajiH30M crepeonapoBa aepocmiMaKa pa3Mepe 1:50.000 na noBpiumm oji 
npeKo 500 km2. Y ri KapTy pymyptior cKJiona, y iipiiKa3y micy KopHiuhemi cra'nicTiiMKii 
jIHjaipaMH opnjentanHje jiniieapimx pyinypa, jep cMa'ipaMo Jia iiojiann o ipacaMa pvmvpa 
na cf)o'ix)reoJioiiiKoj Kap'm, y vcJiomiMa pamMJian.enor pejbec|)a, He Mory vbck Jia ce iiokjui- 
najy ca crBapmiM lpacaMa iipv>Kaiba itix pviiTvpa.

IIPMKA3 PE3y.lH ATA

O o 'r o r e o jic m iK O M  aiiaJU B O M  o 6 y x B a h e n  j e  n p o c r o p  y  p a u i i j e  jie c jim m c a H iiM  OKBiipiiMa 
i i0 JiH M eTaJinM im x p v jlH iix  n o jb a  I j j i a r o j i a T a  oko 180 k m 2 h K a p a M a m m e  190 k m 2. y  a n a j i i i  iii 

crepeonapoBa K o p i i m h e n i i  cv aBiioncKii n p n o - 6 e j i n  chhmuh, cfioTorpaMii B o j n o - i e o -  

i pacf^cKOi H H CTH TV'ra, pa3Mepe 1:50.000. 3 6 o r  J io K a jm e  o6jia>niocTH na n o j e j i n h iim 
cm iM H H M a, hhcmo 6hjih y M o iy h i i o c T H  jia  y iickiim M a ib iiM  n p o c T o p i iM a  (jy>KHii j j e o  p v ji-  

n o r  n o j b a  B j i a r o j i a  r  n ' i a i i a j i i i n  j i e o  pyjiHor n o j b a  K a p a M a H i m e )  y  n e j i n i i n  Jieiimcj)pyjeMO 
11 i i0 B e>K eM 0  iiojiarKe o C T p y K 'r y p n o M  c K J io n y . H  n o p e j i  p e j ia T H B iio  B e J iiiK e  iioKpiiBenoc- 
rn  r e p e H a ,  j i o 6 p o  p a n iM J ia ib e ii  iiJ iaH iiiicK H  p e jb e c j i  j e  cj)0 T 0 r e i i i i l i a i i  11 j i a j e  n o B O J b a i: 

c r e p e o e c f i e K a T .  y  O K B iip v  a n a j u i 3e  o c M a T p a n e  c y  o n e  M0 pcjD0 C T p y K i7 p n e  K a p a K T e p n c r i i -  

Ke p e jb e c j ia  Koje jinpeKTHO liJ in  HHjuipeKTiio y K a 3 y j y  n a  iipncycTBO yrJiaBHOM p v n  i’y p m i x  

J i n i ie a p i io - i ip c T e H a c T H X  c i p y K T y p a  11 j i p v r i i x  BH3 y e j n i o  y o M J b iiB iix  o6jiHKa ( k v i i c ,  i i c k o -  

bh, Jieiipecnje, Kajiflepe, M a ib e  Kynojie) n a c r a j i i i x  tokom T e K T O H C K iix , Mai Ma roi e m i x  

( B y J iK a i io i iJ iy T o i ic K iix )  11 M e T a M o p c j) o r e im x  n p o n e c a .  I b i i x o B e  j iH M e ir u i je  c y  v  o K B iip iiM a  

x e K T O M e T a p c K O —K iiJ io M e r a p c K H X  p a 3 M e p a  ra K O  j(a  c e  n o j i a n n  o j m o c e  11a e j i e M e m e

V
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CVi. 1. OoToreiuouiKa K a p r a  c rr p y K T y p H o r  c ic iio n a  pyflH H x no.ib a B.narojiaT h  K a p a M a H H u a .

. IeieHua: 1. Tpace jiHHeapHitx pvirrvpa (ciirypHe/npeTiiocTaB.ibeHe). 2. Tpace npcTeHacriDi CTpvKTypa/pynTypa 
(ci u vpHe/iipeTiiocraBJbeHe). 3. Kvn0JiH0-K0HycHe crpyKType. 4. jienpeciiBHe KajijiepHe cTpvKTvpe. 5. K0HycH0~ 

Ka.imepHe cTpyicrype. 6. Tepunjapmi rpaHHTOHflH /**. 7. TepiinjapHH BynKaHHTn/ByjiKaHOK.nacTHTH /**. 8. MeTa- 
Mop<j)HTM /**. y. neMonirra h pyjiHe nojaBe Pb-Zn /**. 11). pvjiHe nojaBe Mo. Cu. W. Fe. (N i-Co) /**. 11. pynHe 
iioiaBe (|)oc(j)a ra /**. 12. pyjiHe nojaBe rpatjjHTa /** ( / ** npeMa OTK 1:100.1100).

I'ig. 1. Photoueological stmctural map of Blagodat and Karamanica ore fields. Legend: 1. Linear fracture 
(certain/inferred) traces; 2. Ring stm cture/fault (proved/infened); 3. Arch/cone stm ctures; 4. Depres- 
sive caldera structures; 5. Cone/calđera structures; 6. Teitiary granitoids**; 7. Tertiary volcanite/vol- 
canoclastics**; 8. Met.amoiphites**; 9. P b -Z n  deposits and ore occurences**; 10. M o, Cu, W , Fe, 
(Ni Co) ore occurences**; 11. Phosphale ore occurences**; 12. Graphite ore occurences** (after B.
G. VI. 1:100 000).
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n p en ion ajin or n fle'iajbiior cTpyKrrypnor cKJiona. PewjiTaTH naJbHHCKe j^eTeKHHje aepo- 
cmiMaKa npHKa iaim cy y OKBnpv npiiJioa<eiie aepocjioToreojiomKe iueMe pviiTvpiior 
cKJiona pvfliinx iiojba Bjiarojiara n  KapaMamme (cji. 1). O iiu ith  iaKJbVMiui Kojn npo- 
H3HJia je  H3 aHajiirje Tora rpacfmiKor iipiiKa3a cy cjiejiehH.

PyjU»* noJbe h.iaio jjiir

PejiaTHBHO BejiHKa nonvJiaunja rreKTOHCKHX JiiirieapiiHX ajin h TeKTOiio—Mai Ma ro- 
reim x pyiiTypiiHX h Mopc{iocTpyKTypiiHX cfipaiM enaTa perncTpoBannx npeKO cjiopMH 
crpyK'i’ypH or pejbecfia, yKa3yje na cjio>KeH crrpyKTypno-reoJiomKH ckjio ii noJiiiMeTa- 
Jin'iiior py/H ior nojba BjiaroflaT . AiiaJiH3 0 M KOMiiJieMeiiTapiiocTii no /ia iaK a o pvn'i'vp- 
hom CKJiony ca cKanorpaM a n aeporpaM a, npocT op ce  MO>Ke noflejniTH y Binue crpvK- 
i'ypiio-reojioiiiK H X  Hejiima. T o  cy: janafliia , ynyTap CypflyjniMKor MaciiBa, H einpajm a, y 
iic to h h o m  e  13okoHTaKTy MaciiBa h HCTOHHa, y flOMeiiy nporpecnBiio Me raMopc|iiicaiiHX 
uiKpiiJbaHa. n o B e 3yje hx CHCTeM p e i Hoiiajiiiiix pa3JiOMa cy6j(HiiapcK0i' npy>Kaiba, Kojn 
cy y ianajmoM  h HeinpaJiHOM 6 jioKy rpaciip aim  n TepHiijapimM ByjiKannTHMa (ca xnw- 
poTepMajimiM MeTacoMaTHTHMa h opvjiifceH.HMa), jiok  iix pa^rpaiiH'iaBajv periioH ajm e  
JiHiieaMeiiTHe c y 6 M epimnjaJine JHicjioKaanje yn yrrap K pncTajiacTor KOMiuieKca. 3anajuui  
ceiMeiiT o 6 yxBarra iiajsaiiajjHiijii o 6 oj; pyjjnor nojba Kojn y TOMe flejiy 3aJia3ii y pvn- 
rvpiin cKJion viiV T paiuiber n eirrpajn ior jiejia C ypjiyjui'iK or rp an ojjn op in cK oi MaciiBa. 
BiimeKHJioMeTapcKe T pace p a3JioMiinx crpyK rrypa penicT poB aH e cy Ha i io r e 3HMa Beciia  
K o 6 iiJ ia-M apK oiia  JIiiBafla, K yJia-K paB apH H K -E 3riija , Paj^oibHH PHj^-JoBanoB pnji, ca 
c v 6 jiiinapcKiiM npy>KaiteM h K aM H K -H yK a-JoBanoB Phji, XajjiyHKH K aM eii-M iiJiim  Mv- 
Kap h M e'iHT-riJianHiiapcKH j(OM-BjiH3aim n cv^M epHjmjaJinor npaBua. B p ojiie  cy, ra- 
Kot)e, n jioK ajine p y n i7 p e n o c e 6 Ho o n e  ca npy>KaH.eM 3 - H  h J 3 - C M .  H a  npncvcTBo  
MarMaToreHHX,,npojivKa ra ynyTap oBe cpejjn iie  yKa3yjy c|>pai MeHTH iipcTeiiacTiix c rpyK- 
Typa. I Io  j;HMeH3 iijaMa je  HajiipocTpaiuijH OHaj kojii orpaHHHaBa jyjKiin o 6 oj; jjeKaKiuio- 
MeTapcKe KOJiancne Kajiflepe K piiBe <J>eje (Cvpj^Jiii'iK O-UpH OBpm Ka) jiy>K r p e 6 encK or  
jiVKa JopjjanoBa LIy K a -r ip o ce 'ien iiH a -M y cy jb -B ecH a  K o 6 iuia-KaM HK. ct>paiMeHTii Ma- 
11.iix o p 6 Hi’ajiHiix npcTenacTHx cjjopMH (Tim a Maibiix Kynojia iijih c y 6 ByjiKancKO-ByJi- 
KancKiix jiobojihiix  KaHajia) n a jia je  ce  na jioKaJiHTeTHMa JbyTa-BaH O Biim Te, Kajm jniia  
MyKa ii IJjiaiiHHapcKH jjom. H ajcjio^cem ijn  o jih ocii y pynTypnoM  ck jio iiv  pvjjnor nojba 
Bjiaroj(arr cy y neHTpaJiHOM cTpyKTypii0 - r e 0 Ji0 mK0 M 6 jioKy Kojn j io k h  y OKBiipy reK- 
TOHH3H paiior KOMiuieKca nojiiicTeHCKiix MeTaMopcf)irra ca  n p o 6 ojHMa TepHHjapimx bvji- 
KaHHTa, neJioM h BVJiKaHOKJiacTina j;v>k iic to h h o i' ei'30K0HTaKTH0r nojaca ip a iio jin o -  
pirrcK or MaciiBa. O n n  cy iiajH3pa>KeHiijii ynpaBO o k o  caMor P b -Z n  Jie>KiimTa Bjiarojiar  
Koje je  J iom ipano y y * eM  n ojacy rpaca perHonaJinnx cy6jinnapcKiix j|iicJioKaunoiiiix 
pyirrypa. M ei)y  6 pojHHM JioKajniiiM JiniieapmiM pyiiTypaMa o k o  Jie>KHmTa, na.-snpv ce  
(iipeT iiocT aBJbeim ) cJiparMeirrn cei'MeiiTapHe KHJioMe'rapcKe Kpy>KHO-KonueHTpn'me 
iiibeKTHBiie TeKTono—MarMaTCKe cjiopMe. Y ( yo>ubiiBe ejieM eiiTe pajm jajnie TeKTomiKe, 
y oKBiipv H eiiTpajm or JiyTin o r  cfiparMeiiTa (iipe'm iiK a ho  1 km ), CTpyKTypa HMa jienpe- 
chbhv M0 pcf)0 Ji0 rnjy. CjiHHiin p y in 'yp n 0 -M 0 pcf)0 CTpyKTypiin o jiiioch  cy  jiem iicfjpoiiann n 
y ceBepnoM  nacTaBKy oBora CTpyK'rypno-reojiomKor 6jioKa na JioKajiHTe'niMa Kyjie h 
Topibe Pa>KaHe. H a Kyjin, JioKajiirrei'v ii03iiaT0M no >kiihhom THiiy P b -Z n  opyjm .eiba , y 
CKJiony JiHHeapHiipiix pynTypa ripaBna npy>Kaiba 120o- 3 0 0 ° ,  3anyibeHHX TepniijapiniM  
*Vjik a ho kjiac t h t i im a ca cfipai MeiiTHMa CTpyKTypa ByjiKancKor anapaTa, BeoMa je m p a -  
>Ken c iic ’reM cnperH yTiix pyiiTypa opHjeiiTiicaii npaBneM H - 3 .  H a  KpajaeM ceBepnoM
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j ie j iv  pvjjnor n o j b a  y  ninpeM n o j i p v i j v  H j i o ' i a  n Topihe Pa»<aiie, y  CKJiony i ip H K a3 a n n x  

crpvKi'vpa f i j ioK a ncniqe ce Tpaca penionajiiior par<JioMa i ip a B ^ a  npy>Kaiia 310° - 130° 
ca MOpcjlOCTpVKTVpHO MapKailTHOM BIILIieKIIJIOMeTapCKOM CJIO>KeHOM Kpv»<iio-KoiiueH- 
r p i i ’in o M  crpvKTvpoM BVJiK ancK or anapaTa. ()B a re k t o n o m a r m a t c K a  c T p y K T y p a  npeji- 

c ia B J h a  K0 M6 m i 0 B a i iy  iipci’eHacTV c i p v K T v p v  Kyiiojinor n m a ,  ca JioK ajiiu iM  opoiiTajiiniM  
c T p v K i ’v p a M a  Tima j i o B o f l im x  K a n a j ia  ( n e K a ) .  Jy)Kiin c e i 'M e i iT  u eir ip a jin o r  c i p y K T y p n o -  
- i  cojion iK or fijioKa p vjin or iiojba B j ia r o j j a T ,  i i p o c r a p e  c e  jy > « i io  o j i  Becne K o 6 njie n 113- 
l i o p m m i o r  j ie j ia  Jbyf>arcKe PeKe. ()B y c p e f l i m y  in r p a b e iiy  oj( i i a j i e o 3 o j c K i ix  r p a n i i T i n i i -  
p a i i n x  c r e n a  ( r p a i m r o i i j m  f l o r a n n n e ) ,  K a p a K T e p n m y  y o c i i o b h  p y i r i -y p n n  cncTeMii ca 
r e p u n j a p n n M  B V JiK aiiirn iM a, o p i i j e i m i c a i m  npaBii ,eM  npy>KaH.H H -3  n JH -C 3  c a  c j ip ar -  

MeirniMa jejm e BiimeKiiJioMeTapcKe (iipe'm iiKa 3-5  km) jienp eciiB iie  npcTenacTe MarMa- 
ro-TeK i’oiicK e Mopcjioci’VKTvpe v i i o r t p y i j y  r o p n , e  JLy6 a-re. Y  OKBHpiiMa Hc r o ' i n o r  j jej ia  

p v j u i o r  nojba B j i a r o j j a T  j e  npocTpano n o j i p y Tije  f l o i i . e  h F o p i b e  JL y6 aTe, K o je  c e  n p o -  
re>Kc c c u e p i i o  n jv>KHo oji Jb y 6 aTCKe PeKe. M a-repnjaJiny reojiom K y l io j iJ io r v  y ceB ep- 
iu)M j ic j iv  ' i i m e  rpac j i i iT H 'im i  c e p i m n T - x j i o p n T C K i i  n c j i e J i j i c n a T ir m p a im  iiiKpiiJLHH "jih- 
cim cKe ccp n je" , a jv>KHOM JiiicKvncKe n a p a c T e n e  "japeninimKe c e p n j e "  c a  n a p T i i ja M a
i paimTir<npaniix c T e n a  (npeM a OFK i io p c f ) i ip o i i jm H  rpaHHTH TepiiHjapne crapocTH). 3 a  

p v n T v p i m  ckjioii obc c p e j i i m e ,  v i  rjjparMcirre p e r i i o i i a J i i i n x  c y 6 j jHHapcKiix  (130° - 310°) n 
c y 6 M e p n j in ja J i i i i ix  p a c e j u i  (20° - 200°), K a p a K T e p i ic T H ' in o  je  p a3BHhe BiimeKHJiOMeTap- 
CKIIX KVIIOJIHO-J(eiipeCHBIIHX lipCTeiiaCTHX Kpy>KHO-KOimeHTpH'IHIIX C ipV K ’l’V pa .  0 6 -JII- 
poM  jia c e  o b i i  o 6 j i h h h  najia^e v n p o c m p v  v KOMe cy npaKTinmo o j i c v t h h  n p o 6 o j i i  T e p -  

: m j a p i m x  MarMara (ceBepim J ie o ) ,  a j in  y o K B i ip v  n a p T i i j a  iip orp eciiB iio  MeTaMopc})iica- 
1111x n iK p i iJ b a n a .  y c j i o B i i o  c M a r p a M o  jia c e  ocjiopMJi.eibe obiix KynojioH>Hjiimx Mopcj)o- 
crpvKTypa mo>kc BCiai n II 3a n p o u , e c e  MeTaMopcj)H3Ma ojjhociio 3a MnrMaTCKe rpaiiHTO- 
- r n a j c i i e  K y n o j i e .  JIe>KHiiiTa n n o j a B e  r p a c j m i ’a c y  y n p a B o  THiioMopcj)Ha 3 a  1 7  B p cT y  rreK-  

i o i i o - M e T a M o p c j ) o r c H i i x  c T p y K i ’y p a .  K o i i K p e T i i o ,  TaKBa o 6 ejie>Kja i iM ajy  jiBe n p c T e n a c T e  

cj)opMc ca j i c b c  crp a n e  JiyKa j i o j i i m e  JLy6 aTCKe p e K e  y c e B e p n o M  n e j i y  n o j i p y i j a  ( F o p i b a
11 Jlon .a  Jh y6 ara ). I<py>KH0 - K 0 i m e i r i p n ' i i i e  C T p yK T ype jy>Kiio oj i  JLy6 aTCKe p e K e ,  yKO-  

j i i i k o  c v  B e i a n e  3 a i ' p a im T i i3 H p a i i e  i i iK pi iJb i ie ,  n p i m a f l a j i e  6 h  r o p e  i k i m c h v t h m  B p cT a M a ,  
a jn i  aK o  c c  p a j in  o  i i irrp v jjo B a i i i iM  mjuij ihm  rpai iH T oiij iH M a ( K a o  i i i t o  j e  t o  i ip i iK a ^ a i io  11a  

OI'K), o n j ia  c y  y  i n n ’a i b v  T e K T O iio—M aiM aTCKe T B o p e B i i n e .  Y  CKJiajiv c a  j i o i i v i i c k i i m  H3 y -  

' iaB a ib i iM a o b i i x  o j i n o c a ,  p a 3 p e i m u i e  6 h c e  11 o f l p e ^ e n e  j i iu ie M e  B e 3 a n e  3 a M e ' i a j i o r e -  

n e i ’CKV i i o T e u n j a J i n o c T  o B e  c p e j m n e .

PVMlld ik m .c KapaMaimnc ca JapemnnKOM

A i i a j n n i i p a i m  iip o c 'r o p  3a x B a r a  H3B o p H im io  n o j ip y ' i je  H i H m e  n  j ie o  i u i a i m c K o r  M a- 

c i i i ia  J l,V K a T a  V 3 M a K e j io H c i< o - B y r a p c K y  rp a H H n y . n p o c T i ip e  ce  j y r o i i c T o im o  o j i  C v p j i v -  
jn iM K o i M a c i m a ,  o j i i io c i io ,  jy>Kiio o j i  p y j in o r  n o j b a  B j i a r o j i a T .  P b e r o B  c j)y H jia M e m ’ i i 3 i p a -  
b v jv  J in c K V i ic K i i  n i K p i u b im  " j a p e i i i m i ' i K e  c e p n je "  h ,  caMO y  3a n a jm o M  o 6 o j iy ,  x j i o p h t -  
-M V C K O B irrc K H  u iK p n jb n n  " c T a je B a q K e  c e p n je " .  T o k o m  T e p u n ja p a  V T i i c n v T j e ,  n y *  p e n i -  
o i ia j iH i ix  p v ir r v p a ,  K O M iu ie K C  n i iT e p M e jin ja p n iix ,  n p e rre>KH o B y j iK a n o r e i iH X  c T e n a  c a  i ip a -  
re h iiM  x ii j ip o T e p M a jiH H M . v i'J ia B iio M  i io jiH M e 'r a jin ’m iiM  o p v jin .e ib H M a . Y  to m  n o r j ie j iv  ce  
m j iB a ja  j i e K a K iu io M e  r a p c K a  jm c J io K a u n o H a  3011a P a j io B H i in a - K a p a M a in m a  K o jo M  c e  p a 3- 
1 p a m i ' i a B a j v  M e ia M o p c | )irn i "cT a jeB a M K e"  11 " ja p e m m i' iK e "  c e p n je ,  11 3 0 Ha I l p o j i e c j e -  
- l  o p ib e  11 J l,o ib e  T j i a M im o .  Y  O KBiipy " ja p e m iiH M K e  c e p H je "  y  jio M e n y  U p H O O K a , J a p e m -  
m iK a  11 i i in p e ,  i i p i i c v T i ie  c y  11 rp a i iH T C K e C T en e  ( n p e M a  O f K  T e p n n j a p i i c  c 'r a p o c T H ) .  Y
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o K B n p v  c'rpyKTypa p y n ' r y p i i o r  c k j i o i i h  K o je  c y  y T B p b e i i e - n p e T i i o c T a B J b e i i u  r | ) c m ) i 'e o -  
j i o i j i k o m  aiiajiH-joM a e p o c i iH M a K a  i H f lB o je i i e  cy pyirrype j i im eapH or T e K T O iio r e H o r  n m a  

h l i e j u i n e a p i i o r  iiH .eK TH iii ior  T im a .  IIpoc'ropHH p a  i M e i i n a j  h  H3p a * a j i i o c T  p v ir i ’v p a  j e  v  

cKJiajiy  c a  M a T e p i i ja jn io M  rpatjoM, B p e M e n o M  n M exain r iH O M  C T B a p a iba .  rp y i i i ican e  c v  v 
o K B n p y  rpn c 'r p v K i’V p n o - r e o j i o u i K e  H e j i in ie :  3ona PaiioBHima-KapaMaiiHna, 3011a I I p o -  

j i e c j e  (F op ib e  TjiaMHHoj-JJoibe 'l'jiaMHiio h c r p v K i ^ p e  U p n oo K a  h  f ly K a T a  ( ja p e iu n i iM K e  

cep n j t ) .  3 o iiy  PaAOBiiima-KapaMaHiiu,a rrpacnpajy cjiparMeHTii jiHiieapi»L\ ny6nncKiix  
paiJioMa ca rpacaMa npy>Kaiba 140°-320° (flOJiima IlpoJiecHjcKe PeKe, I I o i i o b c k c  P c k c ,  

KapaM am ma h np). Ty c y  i ip i ic y T i i i i  KiiJ ioM eTapcKH c j ip a r M e ir n i  n c v f> M e p n j in ja j in i ix  
r p a c a  h JioK aJiim  c i ip e r H V 'r a  p v i r i ’v p i i n  cncTeMii npoMeHJbime o p n j e T a n n j e  n m i M e i n n j a  

I l a  iiHTcn'jHBHv i s v J iK a i io r e n v  t c k t o i i o —M arM a-rcK y aKTHBHOCT y K a 3 y j y  6 p o j n e  i i p c r e -  

n a c r e  c -r p y K i ’y p e ,  K iu i0 M e T a p c K 0 - x e K T 0 M e T a p c K iix  j u i j a M e r a p a ,  K o je  n p e j ic r a B J b a jv  

c T p y K -r y p e  ByjiKaiiCKiix a i i a p a T a  (ByjiKaiicKH neK O Bii,  k o i i v c h ,  K a j i f l e p e  n jjp.) . C e i  m cii  i 
TaKBe jejuie. i i o  j^nM eirii ijaM a najBehe, CTpyK-rype J iou H p aH  je 6aiu y jjoMenv 6 p o j n n x  

Ph-Z n pyjniHX nojaBa h  jie)KHiiiTa I lo j iB i ip o B H  Ha K apaM aH H H H, a njienTHcjHiKOBan ca 
jjBa BHiiieKHJioMeTapcKa Jiymia cJ iparM eiiTa n a  n o T e s i i M a  F o j ie i i iK H  H vK ap-K aM eii irra -  
-C T pvra-F ojieM ii Bpx h  BpaTim na-I IajiHiiiTa-AiiHiirre. O j i  MaH>Hx Mopc}iocTVKTvpiiHX  

cfiopMH T i m a  ByjiKancKor HeKa i iji i i  KOHyca rrpe6a  rioMenyTH cTpyK-rype M apKounne,  
l IvKapa, KiiTKe, HopoBHa ii ĵ p. CTpyKTypno-reojioiuKa 3011a Topibe TjiaMHiio-JI,oibe 
'l'jiaMHiio o6eJie>Kena H3JiiiBiiMa TepmijapHiix ByjiKaiiHTa h ByjiKaHOKJiacTirra, TaKobe 
upejicTaBJba n 3 0 iiy  cjiopMaHiioiiiix pa u p a m i’ieiba ynyTap MeTaMopc()iior KOMiuieKca. 
HaiiMe. o b o m  30110M cy p a 3 j iB o je in i  M err a M o p c | ) i r n i  iui>Ker ( " c T a je B a ' iK a  cepnja") 11 

B i i i n e r  ( " ja p e u i in i ' iK a  c e p n j a " )  c r e i i e i i a  KpHCTajiHHirreTa. CTpyK'rypHo, 3 o h v  KapaKTe- 
pniuv JiHiieapiiii pviiTvpmi cncTeMii npy>KaH,a M -3 , cjipaiMeTii30Banii p v ir r v p a M a  c v 6 - 
j i m i a p c K e  opiijeHTaHHje, ca cjio>KemiM KiuioMeTapcKHM iipcTeiiacTHM cTpyKTypaMa bvji-  

K aiicK iix  a n a p a 'r a .  H iije 3 a H eM a p jb H B o ,  TaKoI)e, 11 iipiicycTBO pyirrypniix c n c T e M a  o p n -  

j e i i T n c a n n x  npaBHHMa C M -J 3  h C C H -J J 3 . Y  oKBiipv M am a'ro—-reKTOHCKiix cjiopMH 

h c t h ' I V  c e  jiBe c K y n i m e  c j io > K e im x  K iu io M e T a p c K i ix  n p c T e n a c T H x  Kpy>KH0 - K 0 im e H T p i i ' i -  

hhx crpvK'i’vpa ByjiKaHCKHX anapa'ra v OKBiipv ByjiKaiioKJiacTH'iHor KOMiuieKca I jimmii- 
lia. T e  cfx>pMe cy r y i i H c a i i e  o k o  l op ib e i (PaKirrcKa M a x a j i a ,  B o p o B a n  11 [ 'H oj i in iK a  M a -  
xajia) 11 fi,o ii.er  (IIpncojcK a M a x a J i a ,  C e J io  11 ManoBCKa M a x a J i a - P y n e )  ' r j i a M im a .  C a  
C T a n o B ii i ir r a  M e T a j i o r e i i n j e  y o K B iip y  o b c  c p e j i i m e ,  Koja je  j(eo i iojiH M e raJiiriiior pvjuioi 
nojba KapaMamiHe, ii03n arre n o j a B e  Pb-Z n opyjiibeiba cy , T a K o f)e  n  OBne, y oK Biip iiM a  

iioMenyTHX ByKJiaii0 r e ii0 -TeKT0 HCKiix CTpyK-rypa. C'rpyKTypHO-reoJioiiiKa iiejnm a I l,p- 
H ooK -Japein iiH K -flvK aT , n p e M a  O FK , o 6 j e j iH ib y je  kom iijickc p i i ( t ) e o - K a M 6 piijcKHX 

cT ena p ejiariiB iio  BiicoKor CTenena MerraMopc}Hi3Ma ca nojaBaMa ceJieKTHBiie ip am rrii- 
'iannje, jiecjHiHiicaii i io j i  iia3HBOM "japeuiHii'iKa cepnja" . 3 a  OBy cpejiiiny  je  K a p a K T e p n c -  

Tirm o j(a je  v 'iem h e  npojiyKarra rcp n n jap iio i MaiMaTH3Ma, aKo ce in y 3MV "rpanirrii 
HpnooKa", MiuiiiMajiiio. CMaTpaMo jia t i i  rpaiiiiToiiJiii 11 ne Mopajy jia  6 y j iy  n p o i i 3 Boji 
MaiMarcKe Beh aiiaTeKTii'iKe KpiicTajiH3aiHije-rpainrni3aniije, Tiiiiii'ine 3a BiicoKOMera- 
Mopcjiiicatie KOMiuieKce. <J)OToreojiouiKOM aiiajuriOM 3axBahen je caMo najjy>Kiiiijii jieo 
t c  Hejinne, onaj Kojn ce najiOBe3yje 11a 30iiy TjiaMima. MiiuiJbeii.a cmo jja je ro noce6na  
cTpyK'i’ypno-reojiouiK a 11 MeTaJioreiieTCKa neJinna Koja ce nii y  kom cmiicjiv He M0»<e 
noBe3HBaTH, KaKo t o  iieKii a y r o p n  cMaTpajy, ca iioJiiiMeTajiii'iniiM p v j im iM  n o jb eM  Kapa- 
Mamme (M ilr o v ić .  1993). Y  oKBiipv H3 j i B o j e i u i x  ejieMena'ra pyiiTypiior CKJiona, v^ Beh 
ipajumiiOHajuia cy6jumapcKa paiJiaMaiba (1 4 0 °-3 2 0 °), KapaKTepiicni'iHo je iipncvcrBo 

Jiimeapa opiijenTaiuije C M -J 3  (5 0 °-2 3 0 °), 11 i i a p o ' i i r r o ,  HpocipaHiix npc renac rnx
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crpvKTvpa (.[apeiuiiii'iKa h 4yKapcK0-MaMarHjcKa). O b c iiocjieflH>e ce y npaBi;y ncTOKa 
najioBCivjv h i ip o c to p h o  yKJianajy y, CKanorpaMCKii yoHeiry, fleKaKHJioMeTapcKy, y 
ocnoBii iieiipcc#Biiy Mopc^ocTpvKi'vpv IJ,pirooKa. Ile'iaT  CKJiony flajy pyiiTypnii ojjhoch y 
j(OMeny JapeuiHHMKe MopcfiocrpyK'i7pe. O h h  nnflnnnpajy nocTojaibe Behe cfiopMe Ky- 
nojnior 'rnna. ne chmo vnv'rap iipcreHacTe ip a c e , Hero 11 uuipe (npe'iiuiKa 5 - 7  km ), na 
iin a  VKa<yje par-tMeiu’raj okojihhx pviri'vpa. B e 3  o63iipa Ha npncycTBo "MnouencKHX 
nopcf)HpoiiunHX rpaiiHTa" (O I 'K , jihct K 3 4 -5 7 , 1962-1968), MHmjbeH>a cmo, fla je  OBa 
crpvK ivpa v nejiiuiu. Bnme TBopeBHHa TeKTono-MeTaMopc[)oreHiix (rp aH H T o-n iajcn a  
iijiii MiiiMarcKa Kynojia) Hero reKTOiio—MarMaTCKiix nponeca. OparMeHT Koim einpii'iHe
iipc renacT e crpyK rype na JioKajiH'reTV M vK ap-M aM aiuja (y 3 rpaiiHHV ca ByrapcKOM) 
iiMa o(ieJie)Kja MopctiocrrpyKType flenpecHBHor THna.

3AKJbyHAK

I IpiiKa iaim  pe'iyjnaTH an ajn ue pyH'rypiior CKJiona, 6e3 o63Hpa na peJiaTHBHo 
ji,o6po jU)caAaiuii>c iio iHaBaH>e reojioniKe rpalje py;(HHX noJba Bjiaroflar h KapaMaHHHe, 
Mory j(a 6yj(V ‘>JI m rrepeca npn jiajbHM up0i'H03H0—MeTajioreneTCKHM n npocneKHHjcKO- 
- i ic ’ipa>KHiiM npov'iaBaH^HMa. Y jiajbHM anajiH3aMa n pa3pajiaMa cJiaKTopa crrpyK'iypHe 
koirrpojie, napouiiTO na HiiBoy pyjimix nojba, CMaipaMO fla 6 h Biiuie na»CH>e rrpe6ajio  
vcM epaBani na vou en e Tektoho—mai’Ma'roreHe h TeKToiio-Me'raMopcJioreiie cipyKType, 
Koje moi v iia 6yj;y ojl noce^H or 3iiauaja, KaKO 3a npHHoc n JioKaJiH3aHHjy pyjiHe Ma- 
repiijc, TaKo h 3a yTBptjiiBaibe KapaK'repa n 'nma Be3e H3Mehy opyj(H>eiba h upojivKaTa 
MarMaTH3Ma ojm ociio Me'raMopcjiHSMa. Pem aBaiby obiix riHTaiba jionpm iejio 6n, tokom 
ji,ajbiix iiivuaBaiba, KOMiuieKciio Kopnm heibe Hii3a flpyrnx MeTo^a Koje ce jjanac yno- 
rpc6jbaBajv npn pcnioiiajiiniM  n jieraJbHiiM np0rii03H0-Me'raji0reiieTCKHM Hcrpa>KHBa- 
n.iiMa pyjuuix nojba (reojiom K iix, ieocjiH3HUKHX, reoxeMHjcKiix, CTpyKTypno-c})opManH- 
o i i i i \ .  c r p y K r v p n o - r e K T O H C K H X  a H a J i i i ia  h  a n a j u i 3 a 3 aK0 H0 M e p i i0 CTH p a ' iM e u r r a j a  
o p v j i i b c n , a  c a  i i p o i  n o i O M )  h  Jie>KHmTa ( jjeT a J b i io  r e o j io n iK O  K a p 'r n p a ib e ,  M o p c f io r e n e T -  

cKa a n a j u i i a ,  n a j ie o B y j iK a H C K a  a n a j n i i a ,  C T p y K T y p n o - n e T p o J i o m K a  a H a j n i3 a n p o j iy K a T a  

Mai M a n i i M a  n Me'raMopcjiH3 Ma h  j^p ).
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BLAGODAT AND KARAMANICA ORE FIELD STRUCTLRES  
ACCORDING TO REMOTE DETECTION DATA

by

B o š k o  S t a j e v i ć

'ITie re g io n  o f  s o u th e a s te m  S e rb ia  is  a p a i l  o f  th e  S e ib ia n  M a c e d o n ia ii m a s s if .  vvhere te c to iiic , tec- 

to n o -m e ta m o ip h o g e n ic  a n d  te c to n o —n ia g n ia tic  p ro c e ss e s  in c lu d in g  m in e ra liz a tio n  o p e ra te d  th ro u g li ils  geo- 

lo g ic  h is to r j ' a n d  re s u l te d  in  th e  fo m ia tio n  o f  a s t ru c tu ra l -g e o lo g ic a l  a n d  m e ta llo jje n ic  e n titv  d e fin e d  as 

o n e  o re  z o n e . T h e  fa u l t in g  p a tte m  o f  th e  s o u th e m  p a r t  o f  th e  zo rie , w ith in  th e  l im its  o f  B la g o d a t a n d  K a- 

ra m a n ic a  o re  f ie ld s .  is  g e n e ra l ly  a n a ly se d  in  th is  a i t ic le  on  th e  b a s is  o f  re m o te  d e te c tio n  fro m  ae ria l p h o to - 

g ra p s . B e s id e s  t ra d it io n a i l in e a r  f ra c tu re s .  a n u m b e r  o f  r in g  fa u lts  h a v e  b e en  d is c e m e d ,  a s  re su its  o f  m ag - 
m a tic  p ro c e ss e s  a n d  m e ta m o ip h is m . B e c a u se  in je c tio n  f ra c tu re s  a n d  s tru c tu re s .  in  a d d itio n  to  te c to n ic  o n e s . 

h a v e  a c o n tro ll in g  ro ie  in  lo c a liz a tio n  o f  n u m e ro u s  e n d o g e n ic ,  a n d  m e ta m o rp h o g e n ic ,  m in e ra liz a tio n s .  the 
o b ta in e d  re s u lts  m a y  h a v e  so m e  im p o r ta n c e  in  p r e d ic t io n - s tu d y  o f  th e  lo c a l m in e ra liz e d  m e d ia .  eit.her at 

th e  o re  zo n e  o r p o lv m e ta ll in g  o re  f ie ld  le v e l.

K e y  u n r d s :  re m o te  d e te c tio n , a e ro c o s m ic  p h o to g ra p h s ,  f r a c tu re s .  r in g  s tru c tu re s .  m o rp h o  s tm c tu re s .  m ag -

in a tis in .  m e ta m o ip h is m , m in e ra iiz a tio n , m e ta l io g e n y .  p re d ic tio n . o re  z o n e , o re  f ie ld .  o re  d e p o s it .

INTRODUCTION

G eological o re-exploration  projects in Serbia. particularly  those in well exploretl zo- 
nes or lie ld s , increasingly include a revision o f geological inform ation by application of 
new  contro l elem ents of signilicance for prediction and discovery and for ore deposit 
exploration. O ne o f  such important elem ents is the structural control w ith m etam orpho- 
genic deposits o f  phosphorus and graphite, and num erous occurrences o f  Fe in metam or- 
phic rocks o f  the upper (V lasina) com plex.

G eologic characteristics o f this com plex have been studied from  various aspects by 
many geologists: P etro log ic-pe trograph ic (11 i đ . 1939, 1940, 1950, 1954; P a v l o v i ć .  
1957; V u k o v i ć ,  1957; etc.), s tructu ra l-geo log ic  ( D i m i t r i j e v i ć  a n d  D r a k u l i ć .  1958; 
D i m i t r i j e v i ć ,  1959; V . P e t k o v i ć .  1932; K . P e t k o v i ć .  1932. 1937; M a r i ć  a n d  
V l a r t i n o v i ć .  1957; P a v l o v i ć .  1959. 1962; P e t r o v i ć .  1965; M a r k o v i ć  et a l . .  1976:

L’n iv e rs itv  of B e lg ra d e , F a c u ltv  o f  M in in g  an d  G e o lo g y . D ju š in a  ” , B e lg ra d e .
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etc ). o re-g eo lo g ie  and geochem ical ( M i l o v a n o v i ć .  1946; M i l o v a n o v i ć  a n d  I l i ć ,  
1953-54; S i a n g a č i l o v i ć  a n d  K o s t i ć .  1954; Š u v a č k i .  1960; J o v i ć .  1978; M a r i ć .  
1970: S m e j k a l .  1957: S i m i ć  a n d  J o v i ć .  1973; M i t r o v i ć .  1993; J a n k o v i ć .  1990; 
S i m i ć .  1993. 1994. 1995. 1996: O m a l j e v .  1996; etc.). The most com plete general pre- 
sentation ol the regional geology is given on the B ase G eologic M ap: Sheet V lasotince 
K 34-45  on 1:100000 ( P e t o v i ć  et  a l . .  1973) and Sheet T rgovište and R adom ir K 3 4 -7 5  
on 1:1 ()()()()() ( B a b o v i ć  et  a l . .  1977). A m ong the publications on m orphostructural ana- 
lvsis in regional m etallogenetic and neotectonic studies. the m ention should be m ade o f  a 
group of authors ( J a n k o v i ć  et  a l . .  1981) who interpret the region as a po st-C re taceo u s 
N eogene arch -"B lagodat -O sogovo  ore region" vvith two intem al dom al m orphostructures 
vvhich conirol the regional position o f  polym etallic and p y rite -po lym eta llic  m ineraliza- 
tiOns. M ore recent analvses o f Ihe fracturing pattem . based on rem ote đetection. are given 
by M a r k o v i ć  a n d  K o m a r i c k i  (1987) ("G eologic M ap o f Surdulica M a ssif-m ap  o f re- 
mole đelecled struclures on 1: lOOOOO"). and S t a n i ć  et  a l .  (1996).

METIIODS l SED AND METHOI)OLOGY

A erocosm ic rem ote delection m ethod is increasingly and efficiently  used in regional 
and local m elallogenetic -p red ic tion  analyses. m ostly to identify relevant fractures or 
m orphostructural features o f significance for further investigation where they are not well 
distinguished in fiekl. T hese are prim arily deep linear fractures and injection (tec to n o - 
-m agm atic  and lectono-m etam orphogen ic) landfom is o f arch, dom e, diatrem e, calđera. 
ct)ne. polvgonal block. depression. bicline or sim ilar type. w hich, in the present state o f 
our knovvledge. are the most im portant depositional environm ents for num erous endogenic 
mineral deposits ( T o m s o n .  1988: J a k o v l e v .  1982; J a k o v l e v  et  a l . .  1986: etc.). All 
Ihese are elem ents o f volcanic focal structures and vents in a w ide size range (from  
hec io -decak ilom etric  to k ilom etre-hectom etric), vvhich control the spatial position o f me- 
tallogenetic unils al various levels. R em ote detection o f  features com plem ented w ith other 
m elhods (geom orphologic. geophvsical. geochem ical. and the like) is naturally based on 
aerocosm ic im ages vvhich provide adequate visibility , geologic inform ation and generaliza- 
lion. 1-or Ihe given easlern  area o f southem  Serbia. o f the zone/region size. w ith defm ed 
orc fields and m ineral bodies. the rem ote detection o f structural pattem  is perfom ied 
through an analvsis o f stereopairs o f  aerial photographs at the scale o f 1:50000 over a 
surface area of over 500 km . S tatistical diagram s o f linear fracture trends are not used 
additionallv lo Ihe tectonic m ap. because, in our opinion. the inform ation on fracture lines 
on a photogeological m ap. w here surface conliguration  is articulated. cannot be always 
contiguous \viili the aclual slrike lines o f fraetures.

RESILTS

O ur photogeological analysis encom passed the area o f the earlier defined polym e- 
. , 2 2 

la lnc ore flelds o f B lagodat (180 km  ) and K aram anica (190 km  ). S tereopairs vvere
analvsed on aerial b la c k -w h ite  photographs, photogram s o f tlie M ilitary G eographical
Institute.  al scale 1:50000. T he structural pattem  could not be com pletely decifered and
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inform ation integrated due to local cloudiness on som e photographs (southem  end o f Bla- 
godal and w estem  part o f K aram anica ore iielđs). The d istinctive m ountain reliei vvas 
photogenic. even under the extensive cover. and gave good s te re o -e ffe c t. The morpho- 
structural features o f the re lief were observed, w hich directly or indirecllv indicalcd the 
presence ol' linear or ring faults and other conspicuous structures (cones. necks. depres- 
sions. calderas. m inor dom es) form ed by tectonic events. m agm atogenic (volcano-pluto- 
nic) and m etam orphic processes. 'fh e ir  hectom etric lo k iiom etric sizes suggest elem cnts of 
a regionai and detailed pattem s. The results o f in terpreted aerial photographs are show on 
the sketch map of B lagodat and K aram anica ore fields (Fig. 1). G enerai inferrences from 
an analysis o f this graphical presenlation are the follow ing.

Blagodat Ore Field

The com paratively large population o f teclonic linear. and tectono-m agm atogenic . 
faults and m orphostructural re lief features. indicates a com plex structure and geologv of 
B lagodat polym etallic ore lleld. The com plem entary inform ation Irom  scanogram  and 
aerogram  allovvs d ivision o f  the region into several structu ra l-geo log ic  entites. viz.: west- 
em . vvilhin Surdulica m assif: central. in  the m ass if’s eastem  exocontant: and easlern. ip 
the dom ain o f progressively m etam orphosed schists. T he entities are intersected b) a sin- 
gle syslem  o f regional faults of subdinaric Irend. w hich are traced in the vvestem and cen- 
tral blocks also by Tertiary volcanites (vvith hydroterm al m etasom atic rocks and m inerali- 
zations) and are divided by regional lineam ents o f subm eridian d islocations vvilhin the 
crystalline rock com plex. The w eslem  segm ent takes Ihe vvestemmost m argin o f Ihe ore 
lield . vvhere it passes into Ihe fracture paltem  o f the central part o f Surdulica granodiorite 
m assif. K ilom etric lines o f faulls are regislered along B esna K obila -M arkova Livada. 
K u la -K ra v am ik -E g z ija , Radonjin R id -Jo v an o v  R id in subdinaric direction. and K am ik - 
-C u k a -Jo v a n o v  R id. H ajdučki K am en -M ilin  Č ukar and M ečit-m o u n ta in  house-B lizanci 
in subm eridian direction. Local faulls are also num erous. particularly those of W -H  or 
S W -N E  trend. T he presence of m agm atogenic products is indicated by ring structure 
fragm ents. The largest is the one bounding in south the decakilom etric collapse calderas 
ol PCriva F eja (S u rdu lica-C m i Vrh) along Ihe arcuate ridge o f Jovanova Č uka-P roseče- 
n ic a -M u su lj-B e sn a  K ob ila -K am ik . Fragm ents o f m inor orbital ring form s (off small 
dom e or subvo lcan ic-vo lcan ic  vent type) are located at L ju ta -B aco v ište . Kadijina Čuka 
and m ountain house. The pattem  o f fractures is mosl com plicated in the central struc- 
tu ra l-g eo lo g ic  block o f B lagodat ore tle ld . in the com plex o f crushed m etam orphic rocks 
intruded by Tertiary  volcanite and partly volcanoclastics along the eastem  exocontact belt 
ol Ihe granodiorite m assif. Fractures are m ost distinctive around the Blagodat P b -Z n  de- 
posil w hich is located  in a narrow  belt o f regional subdinaric dislocation  l'raclure traces. 
Fragm ents of segm entary kilom etric c ircu lar-concen lric  injection tectono-m agm alic  lealu- 
res are discerned (inferred) am ong num erous loeal linear faults around the deposit. Ad- 
ditionally to the notable elem ents oi radial laults. the structure has depressive morphologv 
w ithin the central arcuate fragm ent (lo 1 km  in diam etar). A  sim ilar fraclure-m orpho- 
structure relationship is decifered in the northem  extension o f this structural-geo log ic 
block in Ihe localities o f K ula and G om ja Ražana. At Kula. the locality  o f known P b -Z n
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vein m incralisation . a syslem  o f conjugate faults o f E -W  trend is developed am ong linear 
faults in 120° to 300° strike directions filled w ith T ertiary  volcaniclastics vvith fragm ents 

o f vulcanic cd itlce structurcs. A trace o f regional fault o f 310°— 130° strike vvith a mor- 
phostructurallv  m arked kilom etric com plex circu lar-concen tric  structure o f voicanic edifice 
is notable am ong the features o f  the block in P loče and G om ja R ažana area in the 
f.xtremc north o f llie ore field. This tectonom agm atic structure is a com bined ring d o m e - 
- lik e  featurc wi th local orbital st.ruct.ure (som e) o f vent type. T he southem  segm ent o f  the 
Blagodat central s truc tu ra l-geo log ic  block extends south o f B esna K obila and the Ljubat- 
ska r iv e r  source area. Built up o f P laleoizoic granitized rocks (Doganica granitoids). it is 
distinguished hy basicallv  fault system s w ith Tertiary  volcanites in the E -W  or S E -N W  
strike direction and fragm ents o f a k ilom etric (3 -5  km  in diam eter) depressed ring mag- 
m atic—tectonic m orphostructure in G om ja L jubata area. D onja L jubata and G om ja Ljubata 
cover a large parl o f the eastem  Blagodat ore fteld. w hich extends north and south o f the 
l.jubatska river. G eologic basem ent consists o f graphithic se ric ite -ch lo rite  and feldspathi- 
/e d  schists o f "Lisina series" in the north. and m icaceous pararocks o f "Jarešnik series" 
wi th granitized rocks (Tertiarv porphyroid granites on the BG M ) in the south. A  characte- 
risiic ol Ihc fault pattern is the developm ent o f  kilom etric dom e-dep ressive  ring c irc u la r-  
-conccn tric  structures. in addition to fragm ents of regional subdinaric (130°—31(J°) and 

subm cridian faults (20o-2()()°). In view  o f the structures location (northem  area) w here 
l’crtiarv m agm atic intrusions are alm ost lacking. but in progressive]y m etam orphosed 
schists. it is provisionallv  taken tliat the form ation o f dom e-Iike  m orphostructures can be 
associated w ith m etam orphism  or m igm atic g ran ite -g n eiss  dom es. G raphite deposits and 
occurrcnces are typomoq5hic o f this kind o f  tectono-m etam orphogen ic structures. M ore 
spcciticallv . sim ilar distinctions are expressed by tvvo ring form s on the area (G om ja 
l. jubata and Donja Ljubata). C ircu lar-concen trie  structures south o f  the L jubatska river. 
where associated w ith granitized  schists. w ould belong to the above m entioned kinds. but 
where nevv granitoids (such as those shovvn on B G M ) are intruded. these are te c to n o - 
-m agm atic  products. A dditional study o f the structural relationship w ould solve certain  
am biguities concem ing the m etallogenic resources.

Karamanica Ore Field and Jarešnik

Thc studv region includes the Pčinja source area and a part o f D ukat m ountain 
m assif bv the M acedon ian -B u lgarian  state border. It extends southeast o f Surdulica mas- 
sif. south o f Ihe B lagodat ore field. The base rocks are m icaceous schists o f "Jarešnik 
series" and. only on the vvestem m argin. ch lo rite-m uscov ite  schists o f  "Stajevac series". 
A com plex ol' in term ediale . dom inantly  volcanic, rocks w ith the associated  hydrotherm al. 
mainlv polvm etallic . m ineralizations vvere intruded along regional faults during the Ter- 
tiarv. N otable are the decakilom etric d islocation zone R adovn ica-K aram anica  w hich sepa- 
rales m etam orphic "Stajevac" rocks and "Jarešnik series", and the P o les je -G o m je  and 
Donjc 1 lam ino. The "Jarešnik series" includes granitic rocks (Tertiary on B G M ) in the 
dom ain of C m ooka. Jarešnik  area. Individualized am ong the fault structures. proved or 
inferrcd on aerial photographs. are linear tectonogenic and and nonlinear injection faults.
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I'he configuration and distinctness of fractures are consistent vvith the m aterial m akc up. 
tim e and m echanism  o f form ation. T he faults are d ivided into three structural-gco log ic 
entities: R adovn ica-K aram anica zone. Prolesje (G oraje T lam in o )-D o n je  T lam ino zone. 
and C m ooka and Dukat (Jarešnik series) structures. T he fom ier zone is traced by frag- 
m ents o f deep linear faults o f 140°—320° strikes (Prolesje and Popovska river vallcvs. 
K aram anica. etc.). There also arc kilom etric fragm ents o f  subm eridian traces and loca! 
conjugate faults o f  varied trends and sizes. A n intensive volcanic tectono-m agm atic  ac- 
livity is indicated by a num erosity o f ring features. kilom etric to hectokilom etric in dia- 
m eters. vvhich are volcanic edifice structures (volcanic necks. cones. calderas. etc ). A 
segm ent a largest o f these structures is located in Podvirovi area o f P b -Z n  ore occur- 
rences and deposits on K aram anica. identified by two kilom etric arcuate fragm ents alon*. 
Cioleški C u k a r-K am en ita -S tru g a -G o lem i V rh and V ra tn ic a -P a d iš ta -A n iš te  lines. M inor 
m orphostructural features o f volcanic neck and cone types vvorth m entioning are 
M arkovica. Cukar. K itka. B orovac structures. etc. The G om je T lam ino -D on je  Tlam ino 
slructu ra l-geo log ic  zone. m arked by exlrusions o f Tertiary  volcanites and volcaniclaslics. 
is another boundary zone vvithin the m etam orphic com plex. It separates m elam orphic 
rocks o f lovver ("Stajevac series") and upper ("Jarešnik series") crystalliniiy  degrees. 
S tructurally. the zone is characterized by linear fault system s o f  E -W  trend. fragm ented 
by subdinaric faults. and com plex kilom etric ring circu lar-concen tric  features of volcanic 
edifices are notable in the volcaniclastics com plex o f T lam ino. T hese features surround 
G om je T lam ino (R akitska M ahala. B orovac. G nojiška M ahala) and D onje T lam ino (Pri- 
sojska M ahala. Selo. M anovska M ahala -R upe). As to the m etallogeny o f the area. vvhich 
is a parl o f K aram anica ore field. P b -Z n  ore bodies occur in the m entioned volcano- 
gen ic-tec ton ic  slructures. The C m o o k -Ja re šn ik -D u k a t s tructu ra l-geo log ical entitetv. ac- 
cording to B G M , unifies the com plex o f R ip h ean -C am b rian  rocks o f relativelv high 
m etam orphic degree w ith the occurrences o f selective granitization . defined as "Jarešnik 
series". This m edium  is distinguished by a very lovv rate o f Tertiary m agm atic products. 
excluding "C m ook granites". The granitic rocks need not necessarily  be producis of 
m agm atic. but anateclic crysla lliza tion-g ran itization . typical o f highly m etam orphic rock 
com plexes. The photogeologocical analysis covered only the southem m ost part o f the 
en tity . the part continuous vvith T lam ina zone. This seem s to be a separate struc iu ra l- 
-g eo lo g ica l and m etallogenetic entity vvhich by no m eans should be associaled. as some 
geologists do, vvith the polym etallic ore field o f K aram anica ( M i t r o v i ć ,  1993). Additio- 
nal to the individualized lault pattem  elem ents o f traditional subdinaric strike trcnds 

( 14()°-32()°). there are distinctive lines in N E -S W  (5()°-23()°) direction and. especiallv. 
large ring structures (Jarešnik and Č ukar-Č am ag ija ). The lalter ones are continuous vvilh. 
in the east. and fit into Ihe decakilom etric (noted on scanogram ) basically deprcssive 
C.'mooka m orphostructure. The pattem  is distinguished by fractures in Jarešnik morpho- 
structure dom ain. They indicate the presence o f a m ajor d o m e-lik e  feature. nol only 
vvithin the ring trace. but larger (5 -7  km  in diam eter). suggested by the conliguration of 
surrounding Iractures. Leaving apart the presence o f  "M iocene porphyroid graniles" 
(BG M . Sheet K 3 4 -5 7 , 1962-1968), w e m ainlain that this entire structure is ralher a 
product o f tectono-m etam orphogenic (g ran ite -gne iss or m agm atic dom e) than o f tec tono-
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-m ag m atic  processes. The co n cen tric -rin g  fragnient in Č ukar-Č am ag ija  (by the B ulgarian 
border) has the character o f a depressive m orphostructure.

CONCLUSION

'l’hc presented resulls of Ihe tracture pattem  analysis. irrespective of the relatively good 
knovvledge of lhe Blagodat and Karamanica ore field geology. can be useful in tuture metal- 
logenetic-prediclion and prospecling-exploration studies. In future analyses and studies of the 
struciural conirol factors. at the ore tield level in particular. more consideration should be given 
lo ihe observed lectono-m agm atogenic and tectono-m orphogenic structures. wliich may be 
importanl for supplv and localization ol ore material and for identification and products o f 
magmaiism or metamorpliism. Use of other methods, practiced at present in regional and 
tletailed m etallogenelic-prediclion exploration of ore fields (geologic. geophysical. geochemical. 
siructure-form ational. structure-tectonie analyses, and analysis o f ore distribution and pre- 
diction) and deposits (detail geological mapping. morphogenetic analysis. paleovolcanic analy- 
m s . struclure-pelrologic analysis ol' magmalic and metamorphic products. etc.) vvould be verv 
hefpful.
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