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55:553.543(497.11-11) O p n n m a J iH H  H ay Tu m  p a n

rEOJlOHIKH nOJIO>KAJ CEPIIEHTHHHTA KOR MAJ^AHnEKA
(HCTO HH A CPBH JA)

OH

A jieK caH jipa F p y 6nha* h CBeTJiaHe Bnii,ejiapeBHh**

y  pa/iv cy H'iJio>xeHH noKa3H ;ia cy cepneHTHHirrcKa co’iHBa y Jy>KHOM peBHpy y Maj/uinneKV 3ay3HMaJia 
nono)Kaj H3Mehy raajcH e cepn je TeKHjcKor THna h  3eJieHHX LUKpHJbaqa noSpaHCKor THna h  t o  y 3ohh HaBJialieH.a 
Bpyrnx npeKo npBHX. To je  nojio>Kaj Kojn HMajy cepneHTHHHTH oBe 30He y 3anaflHHjHM jjejioBHMa CM Cp6Hje h 
jorn jejiHO cBejjo^aHCTBO o nocTojaH,y MJiajjoSajKajicKe x0M0JbCKe HaBJiaKe.

K i.v 'ihc p e iu :  cepneHTHHHTH, oajKaJicKH. x0M0JbCKa HaBJiaKa, MajnaHneK.

y e o a

IIlHpe nvjtpv'ije Jy*Hor peBHpa y MajjianiieKV iriipa^eno je oji: (1) npoTepo3ojcKHX 
iiiKpiubana aMcJjHSojiHTCKe f})aiuije h niajcrpaiiHTa, (2) 6ajKajicioix cepucirniiiHTa, (3) pn- 
(})ejckojjo11>okam6pnjckhx KBapncepiiii;irrcKHX iiiKpHJhaua, MeTajjnja6a3a h 3ejieHiix iiiKpiui.a- 
rja, (4) CTaponajieo3ojciaix rjiHJiirronjia, (5) jypcKiix KJiacTHTa h Kpe'in.aKa h (6) ropn.oKpeji- 
hhx anjiesHTa. Y reojioiiiKOM norjiejiv napo'nno HHTepecaHTaH je noJio>Kaj cepneHTHHHTa, 
Kojn ce jaBJi.ajy y bhjiv TaHKiix HciipcKHj(ainix TeJia, 'inja jie6ji,iina He iipejia iii 20 m. Ojihoch 
thx cepneHTHHHTCKHX Tejia npeMa okojihhm CTeHaMa jorn yBeK HHcy jioboji.ho pa3jairnbeHH. 
Oho ih to  je cnrypHO, MetjV’niM, rro je jia th  cepneHTHHHTii He iipcj(c-rai5ji,ajy ">KHu;e", KaKO je 
to  ipeTHpaHo y Heo6jaBJr.eiiHM TeKCTOBHMa pyj(HH'iKiix reojiora (S p aso v , 1965, CTp. 43; 
k o le k tiv  au to ra , 1986).

PAHHJA IIPOyHABAIl,A H IIPOBJIEMATHKA

npBonoTnHcaHH je ca3Hao noneTKOM 1964. rojpiHe ojt T. CnacoBa, jtnnjioMHpaHor 
HHiKeitepa reojiornje, jja y iunpeM nojtpyujy Jy»CHor peBHpa y MajjtairaeKy HMa h cep- 
neHTHHHTCKHX Tejia. Jl,oroBopeHa je sajejrriii'iKa noceTa Hrij(aiin,HMa pajin c'rvjinjc h>hxo- 
Bor reojioniKor nojioscaja. y  jeceH HCTe rojiime, npeMa jioroBopv, iipoy'ieiin cy th  cep- 
neHTHHHTH, Kojn cy ce Hajia3HJiH ceBepHo oj( 'raj(ainii>er jiiieBiior oTKona. IIpBonoTnH- 
caHH je tom  npHJiHKOM cTeKao yTHcaK jja ce cepneHTHHHTH Hajia3e y jejinoj jincjioKa- 
ii,H0H0j 3ohh wMc\)y rHajcrpaHHTa Ha 3anajty h 3ejieHHX iiiKpiuBana Ha HCTOKy.

HHCTHTyr 3a perHOHaJiHy reo jio rn jy  H naJie0HT0Ji0rHjy PynapcK O -reojiom K or (J)aKyjiTeTa. yHHBep3HTe- 
Ta y B eorpanv , KaMciiH'iKa 6, B eorpajj.

TeojiouiKa c jiy * 6 a  PysHHKa SaKpa MajnaHneK, MajjiaHneK.
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Ha MeTajioreHeTCKoj Kapra OKOJiHHe Maj^aHneKa p. 1:10.000 (S p aso v , 1965; II, 
n p H J io r  6p. 4) cepneH TH H H TH  cy yu,pTann Kao Tpn ycKa coHHBacTa T e jia  Tanno Ha 
rpaHHi^H H3Mel)y "rpaHHT-rHajceBa" ca ” 'M c’jo-enHTepMajiHHM nopfjinpcKHM jie*Hiu- 
TeM FeS2" Ha 3ana/(y h "3M(J)h6o jih tck o -6h o th tckhx  rHajceBa" na HCTOKy. TeK 100 jjo 
200 m HCTOMHHje ofl OBe nocjieflite 30He ynprrann cy CTapHje-najieo3ojcKH "cJjhjihth, 
KBapHcepnpHTCKH h KBapu;xjiopHTCKH uiKpHJbi^H". HojejiHHa'iHo oBa co'iiiBa cy jiyra'(Ka 
flo  200 m , a npoTe*y ce H a pacTojaH>y o f l  oko 500 m . Y TeKCTy (I, cTp. 43) oHa ce TpeTH- 
p a j y  K a o  "*Hii,e", ih to  je ocTajio y ynoTpe6n h KacHHje Me^y MajflaHne^KHM reojio3HMa.

C ji. 1. npcxJ)HJi Kpo3 cepneHTHHHTCKO c o m h b o  y  Jy*H O M  peB H py M ajflan n eK a . 1. rn a jc e B H  TeKHjcKe rpyne; 2. BpeMacrn 
cepneHTHHHTH; 3. IIlKpHJbaBH cepneHTHHHTH; 4. MacHBHH cepneHTHHHTH; 5. RBapi;cepHHHTCKH uikphji.l[h.

Fig. 1. Cross-section of one serpentine lense in Majdanpek. 1. Gneisses of Tekija Group; 2. Breciated 
serpentinites; 3. Schistosed serpentinites; 4. Massive serpentinites; 5. Quartz-sericitic schists.

no Iliću  i dr. (1967, cT p . 93) M ajflaH neH K H  cepneH TH H H TH  c e  H aJia3 e  H a t c k t o h -  
c k o m  KOHTaKTy " H3M ei)y i’H ajci paH H T a h  cepHHHTCKHX m K pH Jbau;a" y b h jiv  c o 'iH B a  ,ny- 

ra'iKiix flo 200 m , a  n iH p n n e  HeKOJiHKO M e T ap a . 3aTH M  o b h  a y T o p n  H3Hoce h hh3 ;ipyrnx 
Ba*HHX H 3aHHMJbHBHX HHH.eHHH,a. I lp B O , j ja  Cy CepneHTHHHTCKa CO'IIIBa c K o p o  B epTH - 
K ajiH a h j ia  c e  n p y * a j y  npaB ii,eM  170-350° c a r j ia c H o  c a  ii;ejioM  t c k t o h c k o m  30H0M y 
K ojo j c e  H a jia 3 e . I Io 'I’o m  HCTH'iy j(a  c e  y cBaKOM cepneHTHHHTCKOM c o 'ih b v  p a3 JiH K y je  
H>eroB MacHBaH c p e ju b H  f le o  h  ym K pH JbeH H  6 o k o b h ,  a  i io n e K a ji  t h  6 o k o b h  H M ajy h s f j i c j i  
"cepneHTHHCK e 6 p e 'i e  neM C H TO B ane K ap6oH aTH H M  M a T e p ii ja jio M " . JT a jb e , a y T o p n  c a o n -
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uiTaBajy fla ce OBe cTeHe cacToje ojj "TajiKa, MaJio cepneHTHHHTa h xjiopHTa" c a  pe- 
JiHKTHMa xpoMHTa h peTKHM MarHeTHTOM n j(a  cy y 6ohhhm /jejioBHMa HMnperHHcaHe 
KapđoHaTHMa. IIo/iBJia'in ce MaibH cajtpacaj MgO, "Man,n o/ihoc MgFe npeMa ocTajiHM 
ajinHHOTHnHHM yjiTpaMacj)HTHMa" 11 CMaiteHa KOJiHHHHa Ni 11 Co. H a Kpajy, 03 jjbc 
ajiTepiiaTHBe o reHe3H TajiKiican,a cepneHTHHHTa ayrropii ce ojuiy'iyjy 3 a  ony Koja y3HMa 
y o63Hp ^a cy Te CTeHe H3MeibeHe o j j  cTpaHe XHjipoTepMaJiiiHX p a c T B o p a .

,EI,yro BpeMeHa nocjie oBe Ba*He 6ejieuiKe o Majjjanire'iKHM cepneHTHHHTHMa ohh 
HHcy 036njbHHje npoy'iaiiaiiH.

Ha cepiijn jjerrajbHHX reoJiouiKHX nporfjnjia p. 1:1.000 Kpo3 Jy*nii peBHp (KOJieKTHB 
ayropa, 1986) Kojn cy Ha MeI)yco6)HHM pacTojaibHMa oji no 100 m CHHMJbeHH n p a B i i ; e M  3 -H , 
cepneiiTHHHTH cy npHKa3aHH Kao c o ' i H B a  y cepnjn rHajceBa n rHajcipaHHTa ( i i p o c j j i u i n  1-1 ' h  

9-9'). Ha npo(J)HJiy 5 -5 ', M e t ) V T H M ,  cepneHTHHHTH y ropibeM h  cpejiibOM jiejiy npeceKa 
yii,pTaHH cy K a o  ">KHna" y raajceBHMa. Y jion.eM jjejiy Tor HCTor npo(})iuia o h h  ce jaBJbajy y 
jjBa co'iHBa. McTO'iiinje oj( ibiix j ic > k h  Ta'ino na i p a i i n n H  rnajceBa h  3 e j i e H H X  uiKpHJbaHa a J iH  

je 3anaj(iio c o ' i h b o  h  o b j j c  vupTaiio K a o  T e j i o  y r H a j c e B H M a .

npBonoTnHcaHH je, nocjie oTKpiiBaiba reojiouiKor nojio*aja cepneHTHHHTa A h t h - 

He 'iyKe (G ru b ić , 1989), y  hckojihko pajioiia y  iiocjiej(ii,e BpeMe, y  tck tohckhm  HHTep- 
iipeTannjaMa CTapnjnx TepeHa CH Cp6nje y3HMao y o63Hp h cepneHTHHHTe koji 
Maj^aHneKa (G ru b ić , 1992, 1995a, 19956). Ha 0CH0By paHHjnx npoyqaBaiba 11 cynpor- 
cTaBJbeHHX noMeHyTHX miTepiiperannja 3aKJby'iiio je jja ce Te CTene TaMo Hajia3e "y 
cKopo noTnyHo BepTHKaJiHoj jiHCJioKannoiioj 3oiih" y  Kojy cy "npHJiHKOM pacejian,a yB y- 

neHH" (G ru b ić , 19956, CTp. 8-9).
O c h o b h h  n p o 6 j ie M  r e o j io u iK o r  n o j io a c a ja  M aj/ja iine 'iK H X  cepneH T H H H T a cajip>Kii c e  

y  n H T aib y : j t a  j ih  o h h  y BHjjy co H H B a J ieace  y  rH a jc e B H M a  h  T H ajcrpaH H T H M a (S pasov , 
1965, n p n j i o r  4; k o l e k t i v  a u t o r a  1986, npoc^H JiH  1 -1 ' h  9 -9 ')  h j i h  H 3M e^y  t h x  K p n c- 

T anacT H X  cT eH a h  K B a p u c e p n n H rrcKHX n iK p n jb a n a  (I lić  i d r .  1967, cT p . 53), K o jh  i ip i in a -  
J ta jy  pH cjie jcK 0 j(0 ii,0 K aM 6 p n jcK 0 M  3ejieH O M  KpHCTaJiHHy.

nO.HO*AJ CEPIIEHTHHHTA

PemaBaibe npo6jieMa reojToniKo r nojioscaja c e p n e H T H H H T a  y T e p e H y  Jy*Hor p e -  
BHpa k o j i  MajjjaimeKa j(anac je noce6Ho TeuiKo j e p  cy o h h  y n e J iiiH H  H 3 B a t)eH ii t o k o m  

pyj^HHHKe eKcnjioaTaitHje. O h > h x o b o m  nocTojaH>y ocTajiH cy caMO o 6jaBJbeHH h  Heo6jaB- 
jbeiiH n o j ta iu i  Me^y KojHMa n o c e 6 n y  Te>KHHy M o ry  jia  H M ajy jjeT a ji.H ii reojiouiKH npoifm- 
j i h  p. 1:1.000 (k o lek tiv  au to ra , 1986, npocj3H JiH  ojt 1 -1 ' j jo  9 -9 ')  j e p  cy cepneHTHHHTH y 
h > h x  yHomeHH ju ip e K T in iM  cHHMaibHMa h ,h x o b h x  H 3 jta i ia K a  Ha eTaacaMa y BpeMe eKC- 
njioaTamije. HeBOJba je, Mel)yTHM, y TOMe i h t o  6am  Ha t h m  iiporjHUiHMa cepneHTHHHTH 
HMajy BeoMa 'iyjuio MecTO 36or Kora cy y c j i o 6 o j u i o j  MOHTaHreojiomKoj HHTepnpeTanHjii 
h  TpeTHpaHH Kao "»cnu;e" y inajcnoj cepnjn.

S p aso v  (1965, II, npHJior 4) nnje HMao HBpcTe j^OKa3e fla ce cepneHTHHHTH Hajia3e 
H3Meby H3MeibeHHX raajcrpaHHTa hjih niajceBa (11a 3anajiy) h H3MeibeHHX aM({iii6ojiHT- 
ck o -6ho th tckhx  r n a j c e B a  (Ha HCTOKy) jep cy npeMa npaTehoj "KapTH enjioreiinx h 
er3oreHHX npoMeHa (II, npHJior 5) obh nocJiejui,H HpeTpnejiH "xjiopHTHcaibe, ciih/ioth- 
caibe, KajiUHTHcaibe h eKCTeH3HBHO cepiiHHTHcaibe". nomTO cy O B e KapTe patjene 
npcTOKHO Ha 0CH0By TepeiiCKHX ocMaTpaiba He Mopa 6h th  'iyj(iio iu to  cy KBapn-ce- 
PHH.HTCKH UIKpHJbHH H3 30He HCTO'IHO Ofl CepneHTHHHTa CMaTpaHH 3a "eKCTeH3HBHO 
cepHUHTHcaHe" r a a j c e B e .  MHoro Ta'iiinje cy Te c T e H e  jieTepMHHiicajin I l ić  i d r. (1967, 
CTp. 93) jep cy hx ohh npoyiaBaJiH h y MHKpocKoncKHM n p e n a p a T H M a .  H oce6HO je
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3HanajHo TaKo^e h ito  je rio HCTor TaKBor 3aKJby’iKa jiomao, n0TnyH0 He3aBHCHo oji 
noMeHyTHX ayTopa,- h iipBonoTMHcaHH tokom  TepeHCKHX npoy'iaBan>a oBe 30He. T. 
CnacoB je 'iaK h iipnxBaTHo p em ea e  npBonoTnHcaHor Ha TepeHy ajiH, Ha >Kajiocr, 
rpae^n'iKii iipiiJiosn h TeKCT 3a H>eroBy flOKTOpcKy /iHcepTaiuijv 6hjih cy Befr /iec}m- 
hhthbho 3aBpmeHH TaKO na ce y h>hx BHine HHcy Morjie yhochth  npoMeHe.

Ha jjeTaJbHHM reojioiiiKHM iipocjiiuiHMa p. 1:1.000 KOJieKTHBa Maj/ianrie'iKHX a y T o p a  
(1986, iip o c jiiu in  1 -1 ' /io 9-9 ') v n p 'r a iia  j e  iiHTepnpeTaniija n o  K ojoj cepneHTHHHTH y  bh/iv 
">KHiie" Jie>Ke y  niajccBHMa h rH ajcrpaH H TH M a. CaMO y  /ion>eM Jie jiy  n p o c p iu ia  5 -5 ' ohh cy  
no//ejbeHH y  /usa Tejia o// Kojnx oho HCTO'iiinje 3ay3HM a nojioacaj na rpaHiiHH rn a jc e B a  h 
KBapn—MycKOBHTCKHX HiKpHJbai^a, K o jn  'ihiic je /u m cT B eii n aK eT  ca (M eT a) /u ija6a3H M a h 
3ejieHHM iiiKpHJbiiHM a.OBaKaB H en o cT o jaH  n o j io * a j  cep n e iro iH H T H  cy M orjiH  3a/(o6iiTH  caMO 
aKO cy  naKHa//HO 6hjih VBV'ieim y  je /u iy  cjioaceH O  HCKHj/airv 30H y p a c e / ia ib a ,  KaKO je to  h 6h- 
jio cxBaheHO oj( cT paH e G ru b ića  (19956, cT p . 9). C j ip y r e  c T p a H e , mc^vthm, /io TaKBHX 
o/iHoca KaKo c y  y n p T a n n  y  iip oc jjiu iH M a, M o rJ io  j e  j (o h n  h 3 6 o r  n o r p e m H o r  n p o jeK T O B a- 
H>a C T B apH or h n p iiB H ju io r  p a c n o p e j ( a  cT eH a  c a  e T a a c a  Ha B epTH K ajiH y p a B aH  n p o c jm jia .

C ji. 2. H o B a  H H T epnpeTaL(H ja npo(J)H Jia 5-5' H3 J y * H o r  p e B H p a  M a jjra H n e K a  (H a 0 C H 0 B y  h c t o f  npo(})H Jia 
KoJieKTHBa a y T o p a  H3 1986.). 1. F H ajceB H ; 2. CeprteH THH H TH ; 3. K B apijcepH irH TCK H  iu k p h ji> u h ; 4. M e -  
TajiHja6a3H; 5. X j i o p h t o u i h c t h ;  6. O h jih to m jih ;  7. A n j i e ’iHTH.

Fig. 2. New interpretation of cross-section 5-5' in Majdanpek southem fields (on the basis of some cross-section 
of collective authorship, 1986). 1. Gneisses; 2. Serpentinites; 3. Quartz-sericite schists; 4. Metadiabases; 
5. Chloritic schists; 6. Phillitoids; 7. Andesites.

He 6 h  T p e 6 a jio  cyMH>aTH jja  cy pyjuniT K H  re o jio 3 H  n p n  CBaKojiHeBiioM KapTHpaH>y 
jnieBHor OTKona y Jy>KHOM peB H py  Ha eT aacaM a KOHCTaTOBanH KaKO c e  ra a jc e B H  h  r a a j c -  
rpaHHTH H aJia3e h  s a n a ju io ,  a  jiejiHMit'ino h  h c t o h h o  o ji  30H e c e p n e H T H H H T a . To, m c ^ v th m , He 
3iia 'iH  jia  ce ra a jc H a  c e p n ja  h j ih  rH a jc rp a H irrH  h  cTBapHO H a jia3 e  H 3iiaji cepneHTHHHTCKe 
30He. J (o  npiiB H juio T aK B or p a c n o p e ju i  cTeH a m o t j io  j e  jioiiH  h  ceK V iijiap n o  n o  CHCTeMy 
napajiejiH H X  ju ija ro H a ji im x  p a c e j /a  (n p n 6 jH racH o r npaB ii,a  3J3-H C M ) K ojn n p e c e ii;a jy  h  
cepneHTHHHTCKy 3 0 iiy  h  n o je /u n ia 'in a  co 'iH B a. T Io  o b h m  p a ce /p iM a , K oje  c y  3aiia3HJiH  h  
pyflHHHKH re o iio 3 H , / io i iu io  j e  ,no e m a jio H H p aH o r J ie B o r TpaH CKypeH TH or CMHii;aH>a h  
c T en eH acT o r H O M epaiba 6 ji0K 0B a n p e M a  h c t o k ^ .  Ha T aj H a 'im i n ra jc eB H  H3 j y x n o r  6 jio K a  Ha 
3aceu,HMa e T a * a  iipH B ii/ino  c y  c e  H ajia3 iu iH  HCTOHHHje o // cepneHTHHHTCKe 30H e y c v c c / i i ih m  

ceB epm ijiiM  6ji0K0BHMa. Y TaKBoj H H T e p n p e T a iiH jh  n p ticp iu i 5 -5 ' ( k o l e k t i v  a u t o r a ,  1986) 
j I o 6 n ja  j io c T a  / i p y r o j a ' i H j i i  n s r J ie j i  ( c j i .  2).
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A k o  c e  n p n x B aT H  oB aK B o TyM aqeH >e npHK a3aHHX o /(H o c a  H a H eoSjaB JbeH H M  (a jiH  

B eoM a B a * H H M ) rpacJ)H H K H M  n p n jio 3 H M a  y  pajjoB H M a S p a s o v a  (1965) h  k o l e k t i v a  

a u t o r a  (1986) oH fla ce H aM eh e  3 a K J b y q a K  KaKO H eM a HHKaKBHX c n ry p H H X  j jo K a 3 a  ^ a  cy  
c e  M a j/(an n e 'iK H  cepneH TH H H TH  y  Jy * H O M  p e B H p y  HaJia3HJiH y  oK B H py c e p n j e  rHajcHHX h  
rH a jc rp aH H T C K H X  CTeHa. H a n p o T H B , n o e r o j e  c b h  e jieM eH T ii H a 0CH0By K o jh x  c e  Mo>Ke 
TBp^HTH fla  c y  o h h  Jie>KajiH h  c)B/(e H3M ei)y K pncT ajiacT H X  n iK p H Jh a u a  aMcf)H6ojiHTCKe 
(j3ai|H je y  noflHHH h  CTeHa MeTaM opcJ)HcaHHX h o  c})aHHje 3ejie iiH X  u iK p H ib a ita  y  n o B JiaT H .

Cji. 3. A -  IlajieoreojiouiKH npoijmji Kpo3 KpHcrajiacre uiKpHJbrie y CH CpSnjH. 1. AyToxTon oh TeioijcioK 
KpHcrajiacTHX iiiKpn.ry,ana; 2. CepneHTHHHTii; 3. JJoh>h; 4. CpeffibH h  5. TopibH aeo  KpHcrajiacTHX uiKpHJbaua 
;(o(ipaiicKC rpyne; 6. r<>pH>0KaM6pHjcK0-juiH>00p;(0EH'JKH TpaHcrpecHBHH HeoayToxTOH. B -  ocraip i xoMOJbcKe 
HaBJiaKe y CH CpSnjH 6e3 Me3030jcK0r iioKpHiia'ia 1. AyTOXTOH o;i TCKnjcKitx KpHcrajiacrHX iiiKpnjbana,
2. CepneHTHHHTH; 3. X0M0JbCKa HaBJiaKa o;i r0pH>0np0Tep030jcK0-H0ib0KaM6pHjcKHX 3ejieHHX KpHcraJiacrax 
uiKpHJbaiia.

Fig. 3. A. Paleogeologic cross-section of the ciystaliine groups in NE Serbia: 1. Autochtone of Tekija crystaline 
schists; 2. Serpentinite; 3. Lower; 4. Middle and 5. Upper part of Dobra crystalline group; 6. Upper 
Cambrian -  Lower Ordovician neoautochtone. B. 'Ihe remmants of Homolje nappe in cross-section of NE 
Serbia without Mezozoic cover: 1. Autochtone of Tekija Group of crystalMne schists; 2. Serpentinite; 3. 'llie 
Homolje nappe of Upper Proterozoic -  Lower Cambrian green ctystalline schists.

F lo J io a c a j cepneHTHHHTCKHX c o 'iH B a  H 3M e^y  ;iB e p a s j i n ' i i n e  r p y n e  K pncT aJiacT H X  
n iK p n jb a n a :  aMcj)iif)OJiHTCKe c |)a n n je  (T eK H jcK a r p y n a )  H 3ejieHHX (jio G p a n c K a  r p y n a ) , -  
k o h  M a jjia H n e K a  o ;(jih = ih o  c e  c jia » c e  c  o jjH ocH M a H 3M et)y rr e  / ib c  r p y n e  K pncT ajiacT H X  
HiKpHJbaii,a h  cepneH T H H H T a y  in n p c M  n o / tp v 'i jv  C’H C p 6 n je .  n o  F p y 6 n h y  ( 1 9 9 2 , 1 9 9 5 a , 

1 9 9 5 6 )  h  G ru b iću  i dr, (1 9 9 5 )  3 eJieH ii n iK p n jb n n  phc})e o n o 11> okam 6 p n jc k e  cT a p o cT H  c a  
pacT pB eH H M  co 'iH B iiM a cepneH T H H H T a y  6 a 3 H 'im ie  BejiHKV p e rH O H a jm y  M ji  a $ o  6  ajK aJicK y
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X0 M0 JbcKy HaBJiaKy npeKo KpncTaJimia TeKHjcKor (o jj iio c h o  reTCKor) T H n a . I laKHajumM 
H af)H paH )H M a h  n p e H a f in p a ih H M a  o B a  3 0 H a  je  j(OBej;eiia y  j ia H a m ib H  n p o c T o p H H  nojio>Kaj 
(cji. 3 ).

OBaKBHM T yM aneifceM  t c k t o h c k h x  o j jn o c a  y  M a jj( a n i ie 'iK o j  cep n eH T H H H T C K o j 3 0 HH 

Mory 6o jb e  jja  c e  cx B aT e  h  o 6ja c H e  h  H eKe B eoM a B aacH e o c o 6HHe cepneH T H H H T a K o je  c y  
KOH CTaTO BaH e 0 3  C TpaH e p a i iH jn x  H C T p a * H B a H a . P e 'i  j e ,  n p e  C B era , o  c o 'i i iB a c T O M  H a- 
TiHHy H ,H xoB or n o ja B J b H B a ita , 6 p e 'iH 3 iip a iL y  h  y u iK pH JbeH 0 CTH i h t o  c y  cB e B eoM a T a 'i i io  

3ana3H JiH  Ilić  i dr. (1967). M t c k t o i i c k h  p a c T p B e H a  c o 'iH B a  cepneH T H H H T a h  h > h x o b o  

6 p e 'iH 3 H p a H ,e  h  H iK pH JbaB ocT  Ha " 6 0 K0BHMa"THX c o 'iH B a  n o T n y H o  c y  y  cK Jia jjv  c a  
h > h x o b h m  n o jio s c a je M  y  6 a3 H  BeJiHKe p e r n o H a j i H e  x 0 M0 JbCKe H aB JiaK e c a  K ojoM  c y  
s a je j i i io  K peTaH H  jja jicK O  npeK O  n o j j j i o r e  o j j  TeKHjcKHX KpHCTajiacTHX uiK pH Jbau;a.

C B e H 3 J io * e H e  'iH H ,eH iin e  h  h o b o  c x B a T a ib e  o j jn o c a  cepneH T H H H T a h  o k o j i h h x  c T e H a  

K o ^  M a jjja n n e K a  C B ejjo n e  ^ a  c y  o h h , n p e  H e r o  i i i t o  c y  yK JioH >eH H  e K c n j io a T a H H jo M ,-  6 h - 

j ih  y  c b o m  n p n p o jji io M  TeKTOHCKOM n o j io » c a jy ,  K o jn  c y  3 a j io 6 n j in  npHJiHKOM M Jiajio- 
6 a jK a J ic K o r  f j jo p M iip a n .a  x 0 M0 JbCKe H a B Jia K e , a  HHcy n a K iia ju io  H3 T o r  n o j io > K a ja  

nyB yqeH H " y  M Jia^y  ceK yH flapH y  flHCJi0 Kaii;H0 Hy 30H y (G ru b ić , 19956, cT p . 9 ).

a A K JI^ H A K

1. Y  JyacHOM peBHpy k o /(  M a jjia im e K a  oTK pH B eH a c y  h  n p H K a3 aH a cepneH TH H H TCK a 
coiHBa, K o ja  c y  yKJiOH,eHa y  u;ejiHHH npH pyj(HH4Koj e K c n j io a T a H n jn .y  H e o 6 ja B J b e H o j  

jjoKyM eHTan,HjH pyj[HH'iKiix reojiora  T a  T e jia  c y  TpenipaHa K ao  " >Kiine" y c e p n j n  n ia jce-  
Ba h  n ia jc rp a i iH T a .

2 . O r a p H jn  n y 6 jiHKOBaHH noj;aH H  OTKpHBajy jja  c y ,  n p e  H e ro  i h t o  c y  6 iu ia  i iS B a ^ e n a  
TaM OHHba cepneHTHHH TCK a T eJ ia  H M a jia  c|)opM y c o 'iH iia , K o ja  c y  Ha 6 oKOBHMa 6 iu ia  
6 p e 'iH 3 H p a n a  h j ih  y u iK p H Jb eH a, a  y  c p e j(H im  MacHBHa. C eM  T o r a ,  OBa c o 'i i iB a  c y  j i e a c a j i a  

H 3M ebv c e p H je  r a a j c e B a  11 c e p n je  3ejieHHX u iK p n jb a n a .
3. KpnTHM Ka aH aJiH 3a j jo K y M e in a i ji i je  H e o 6jaB JbeiiH X  n o jja T a K a  y n y h y je  H a 3aK Jby- 

n a K  j(a M oace 6h t h  T a 'in o  caM O o h o  cx B aT aH ,e  n o  KOMe c y  cepneH TH H H TH  j ie a c a j in  
H3M cfjy j(Be p a s jiH 'iH T e  r p y n e  K p n c T a jia c T iix  iiiK p H Jb a n a  (ra a jc H H x  h  3e jieH H x ). TaK BH  
o j jh o c h  h  o c o 6HHe cepneHTHHHTCKHX T e jia  (c o 'iH B ac T  H a 'in ii  n o jaB Jb H B a ib a , y u iK p H - 
jbeHOCT h  6peH H 3H paH >e Ha 6 0 K0 BHMa) H acT ajiH  c y  K ao  n o c jie flH ii;a  HHH>eHHii;e j ja  c y  o h h  
y  cBoj c a j ja iu ib H  n o j io a c a j  j io b c j jc i ih  t o k o m  n p o u e c a  c jio p M iip a ib a  BeJiHKe p e rH O H ajiH e  
M Jia jio6a jK aJicK e X0M 0JbCKe H aBJiaKe. T a j^ a  c y  o h h  pacT p B eH H  y  jjHCKOHTHHyHpaHa 
co u H B a, a  y3  iiojuiH C K e h  noB JiaT H e cT eH e  6 p e 'iH 3 iip a H H  h j ih  jacH O  yuiK pH JbeH H  n a p a -  
JiejiHO c a  no B p u iH H aM a t h x  T e jia . C a j ja  o h h  y  CTBapH Jie ac e  y  30HH i ia B J ia 'ie ib a  x 0 M 0 Jb - 
c K o r  u ia p H ja a c a  h  'i iu i e  H>eroB cacTaB H H  H ajh h > k h  jje o .

4. CBojHM  npncycT B O M  h  OBaKBOM H H T epnpeT au ;H jom  cepneH TH H H TH  k o ji  M a jjia i i -  
n e K a  c y  j o m  jejjHO c B e j(0 'ia n c T B 0  o  n o cT o jaH > y  x0M 0JbC K e H aBJiaKe.
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GEOLOGICAL POSITION OF SERPENTINITES AT MAJDANPEK
(EASTERN SERBIA)

by

A le k sa n d a r G ru b ić  and S v e tla n a  V ic e la re v ić

This article presents arguments that serpentinite lenses in the southem field of Majdanpek were loca- 
ted between a gneiss series of Tekija type and greenschists of Dobra type, where the latter were thrust 
over the fomier. This position is taken by serpentinites of this zone in westem regions of NE Serbia and 
is another evidence of the existence of the late Baikalian Homolje nappe.

Key words: Serpentinites, Baikalian, Homolje nappe, Majdanpek.

INTRODUCTION

The general terrain ol Majdanpek southem field is composed of: (1) Proterozoic schists of 
amphibolite facies and gneiss granite; (2) Baikalian serpentinites; (3) Riphean-Lovver Cambrian 
quartz-sericite schists, metadiabases and greenschists; (4) early Paleozoic phyllitoids; (5) Ju- 
rassic clastics and limestones; and (6) Upper Cretaceous andesites. Geologically, particularly 
interesting is the position of serpentinites, which occur in the lorm of thin discontinuous bodies 
to the surrounding rocks has not been fully explained. What is certain, however, is that ser- 
pentinites do not fomi "veins", as stated in unpublished reports of mining geologists (S pasov . 
1965, p. 43; Collective authorship. 1986).

HISTORY* OF INVESTIGATIONS AND PROBLEMS

The first-named author of this article leamed in early 1964 from T. Spasov. gradu- 
ated geological engineer, of serpentinite bodies in the general area of Majdanpek southem 
fleld. They agreed to visit the outcrops for a study of the position of these rocks. In the 
autumn of the same year, as agreed, they studied serpentinites north of the then worked 
open cast. This author had then the impression of the serpentinite location in a displace- 
ment zone between gneiss granites in the west and greenschists in the east.

University of Belgrade, Faculty of Mining and Geology, Institate of Regional Geology and Paleontoiogy, 
Kamenička 6, Belgrade

Majdanpek Copper Mine Geological Department, Majdanpek.
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On the Metallogenic Map of Majdanpek Area at scale 1:10,000 (S p aso v , 1965, II, 
App. 4), serpentinites are plotted as three narrovv lentucular bodies at the bounđary be- 
tween "granite-gneisses" with "Meso-epithermal porphyry deposit of FeS2" in the west 
and "amphibolite-biotite gneisses" in the east. Only some 100 to 200 metres eastward of 
the latter zone, the old Paleozoic "phyllites, quartz-sericite and quartz-chlorite schists" 
are plotted. The lenses have individual lengths up to in the text (I, p. 43) as "veins", a 
term still used by geologists of Majdanpek.

I lić  et a l. (1967, p.. 93) locate Majdanpek serpentinites at the tectonic contact 
"between gneiss granites and sericitic sehists" in the form of lenses up to 200 m in 
length and a few meters in width. 'l'hc same authors also state many important and inter- 
esting arguments. First, serpentinite lenses are almost upright, with the trend of longer 
axes 170° to 350°, congruent with the tectonic zone in which they are located. In each 
lens, they distinguish its massive central part and schistose sides or the sides that look 
like "serpentinite breccia in carbonate cement". Further, these authors report the composi- 
tion of the rocks as "talc, low serpentinite and chlorite" bearing chromite relics and scarse 
magnetite, and the lens sides impregnated with carbonates. Low MgO is emphasized, 
"lower MG/Fe than in other Alpine-type ultramafites" and reduced concentrations of Ni 
and Co. Finally, between the two altemative geneses of serpentinite talcization, the 
authors decide in favour of the one that takes into consideration rock alteration by hydro- 
thermal fluids.

Majdanpek serpentinites have not been seriously studied long after this important note.
On a set of detail geological sections at 1:1000 through the southem field 

(Collective authorship, 1986) spaced 100 m apart and taken in W -E  direction, serpen- 
tinites are shown as lenses in a series of gneisses and gneiss-granites (section 1—1 ' and 
9-9'). Section 5 -5 ', however, shows serpentinites in its upper and middle parts as a 
"vein" in gneisses. The lower part of the section shows two lenses. The eastem one lies 
at the very gneiss/greenschist boundary, but the westem lens is also plotted as a body in 
gneisses.

The first-named author of this contribution, after having located serpentinite of An- 
tina Čuka (G ru b ić , 1989), has taken into consideration serpentinites at Majdanpek in his 
interpretations of the old terrains of NE Serbia (G ru b ić , 1992; 1995a, 1995b). He has 
inferred from earlier investigations and a critical analysis of the mentioned interpretations 
that serpentinites were located "in a subvertical dislocation zone", "emplaced there during 
the faulting" (G ru b ić , 1995b, p. 8-9).

A principal problem of the geological position of Majdanpek serpentinites is the 
following: Are they lens-like bodies in gneisses and gneiss-granites (S p aso v , 1965, 
App. 4; Collective authorship, 1986, sections l - l '  and 9-9 ') or between these crystalline 
rocks and quartz-sericite schits (Ilić  et a l . ,  1967, p. 93) which belong to the Riphe- 
an-Lower Cambrian greenschists?

POSITION OF SERPENTINITES

The question of the geological position of serpentinites in the southem fteld of Majdanpek 
is difficult to answer, particularly because they have been completely removed by mining. 
There are only published and unpublished records of their existence, to mention only detail
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geological sections at 1:1000 (Collective authorship, 1986, sections 1—1' through 9-9') which 
are direct plots of serpentinite outcrops on benches of the worked pit. The trouble is, however, 
that it is on these sections that serpentinites have a peculiar place, why they were treated in 
free geological interpretation as "veins" in a gneiss series.

S p aso v  (1965, II, App. 4) had not firm proofs that serpentinites lay between altered 
gneiss-granites, or gneisses (west) and altered amphibolite-biotite gneisses (east), be- 
cause, according to the enclosed "Map of endogenic and exogenic changes" (II, App. 5). 
the latter has undergone "chloritisation, epidotisation, calcitisation, and extensive sericiti- 
sation". The two maps were prevailingly based on field prospecting, therefore it need not 
be peculiar for quartz-sericite schists east of the serpentinites to be taken for "extensively 
seriticised" gneisses. These rocks were much more accurately defined by I l i ć  et al.  
(1967, p. 93), because they were studied in microscopic slides. Grubić, independently from the 
mentioned authors, came to the same conclusion during his field study of the zone. T. Spasov 
even accepted this, but, unfortunately, graphical representations and the text of his doctoral 
thesis were completed and could not be amended.

The interpretation of serpentinites as "veins" in gneisses and gneis-granites was 
plotted on the detail geologic sections at 1:1000 by a collective of Majdanpek authors. 
Only in the lower part of section 5 -5 ', serpentinites are divided into two bodies; the east- 
em one lies at the boundary of gneisses and quartz-muscovite schists, which form a set 
with (meta) diabases and greenschists. This unsteady position could be taken by serpen- 
tinites only if subsequently involved in a complex-fractured fault zone, as it was under- 
stood by Grubić  (1995b, p. 9). On the other hand, however, the relationships, as those 
plotted on the sections, could have been the result of a wrong design of the actual and 
apparent configurations of rocks from benches onto elevation of the section.

One should not doubt that mine geologists, in their daily mapping the excavation 
benches in the southem field, saw gneisses and gneis-granitese both west and partly east 
of the serpentinite zone. However, this does not mean that the gneiss series or 
gneiss-granites realy lie over the serpentinite zone. The apparent distribution of rocks 
may be a secondary occurrence along a system of parallel diagonal faults (approximate 
trend WSW-ENE) which intersect the serpentinite zone and single lenses. The move- 
ments along these faults, also noted by the mine geologists, were sinistral transcurrent 
and step-like slips to the east. As a result, gneisses from the southem block in the bench 
cuttings apparently lay eastward from the serpentinite zone in the adjacent northem 
blocks. This interpretation would give a different picture in section 5-5 ' (Collective 
authorship, 1986) (Fig. 2).

Should we accept this interpretation of the relationships shown on unpublished (but 
important) graphical presentations in contributions by S p aso v  (1965) and Collective 
authorship (1986), the conclusion would be that there are no reliable proofs of the Maj- 
danpek serpentinites of the southem field ever being included in the series of gneiss and 
gneiss-granite rocks. On the contrary, there are all elements to support their position 
between crystalline schists of the amphibolite facies under the rocks metamorphosed to 
the greenschist facies overlying them.

The position of serpentinite lenses between two different groups of crystalline 
schists: amphibolite facies (Tekija group) and greenschists (Dobra group), near Majdan- 
pek, is well congruent with the relationship of the two groups of crystalline schists and
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serpentinites in the general realm of NE Serbia. Aceording to G ru b ić  (1992, 1995a, 
1995b) and G ru b ić  et al .  (1995), greenschists of Riphean-Lower Cambrian age and 
crushed serpentinite lenses at the base form the large regional late-Baikalian Homolje 
nappe over the crystalline massif of Tekija (or Gethic) type. This zone was brought into 
the present position through subsequent folding and refolding

The above interpretation of the tectonic relationships in the Majdanpek serpentinite 
zone helps to understand better and explain some important properties of serpentinites, 
noted by the earlier researchers. First of all, there the lenticular mode of their occurrence, 
breeiation and schistosity, well noted by I l ić et al.  (1967). Also the tectonically crushed 
serpentinite lenses and their brecciation and schistosity on "sides" of the lenses (Fig. 1) 
are perfectly congruent with their position at the base of the large regional Homolje 
nappe, together with which they were moved far over the floor of Tekija crystalline 
schists.

All the stated facts and the new concept of the relationship of serpentinites and the 
surrounding rocks at Majdanpek are the evidence that, before having been removeđ by 
mining, serpentinites had a natural position acquired during the late Baikalian formation 
of the Homolje nappe; they were not subsequently "dragged" into the younger secondary 
dislocation zone (Grubić ,  1995b, p. 9).

CONCLUSION

1. Serpentinite lenses in the southem field of Majdanpek are presented, which were 
removed by mining. These bodies are registered in unpublished reports by mine geologists 
as "veins" in a series of gneisses and gneiss-granites.

2. The earlier published sources, before the serpentinites were extracted, describe 
these bodies as lenticular, brecciated or schistose on the sides and massive in the middle. 
The lenses lay between a series of gneisses and a series of greenschists.

3. A critical analysis of the unpublished information led to the conclusion that the 
only right interpretation could be that serpentinites lay between two different groups of 
crystalline (gneiss and green) schists. This relationship and the properties of serpentinite 
bodies (lenticular mode of occurrence, schistosity and brecciation on sides) are result of 
their present position where brought during the formation of the large regional late Bai- 
kalian Homolje nappe. The serpentinites were broken into discontinuous lenses, and at 
lower and upper boundaries brecciated or schistosed parallel with the surface of the bodi- 
es. They lie at present in the overthrust zone of Homolje thrust sheet and are integral 
parts of its lowest portion.

4. The presence and this interpretation of serpentinites at Majdanpek are one more 
evidence of the Homolje nappe.
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