
r e o n .  an. BaJiK. noji. 
An n . Geol. Penins. Balk.

59 355-368
B eo rp a ^ , seijeM đap 1995 
Belgrade, Decem bre 1995

O p a rn H a JiH H  n ay>inn  pa/j

JIE3CHniTA MHHEPAJIHHX CHPOBHHA -  GITES MINERAUX

yBOT»EH.E KPHTEPHJyMA PAHI HPAII.A JIEJKHfflTA y i  bA 
CPBHJE y  H H Jty y  i BPl>MBAIhA nPHOPHTETA 3A  ^AJLA

HCTPA2KHBAH.A

OA

n p e ^ p a r a  H H K O J in h a * ,  P a p (o c a B a  n a H T H h a * *

H C T a H H M H p a  n y T H H K a

BpenH OBaiteM  pejieBaHTHHX (fiaKTopa H napaM eTapa 3a yrn>OHOCHOCT SaceHa H JieacHHiTa y rJ ta  a y To p n  cy 
y  o b o m  pajiy nocTaBHJTH ochobhc KpHTepnjyM e paHTHpafta yrJbOHOCHHX aKyMyjiat(Hja Ha TepeHHMa Cp6nje no 

np H o p H Te Ty ( I —I V )  3a jja jta  HCTpasaiBaH>a.

K .T .v ia e  p e iH : v ra jh , jie a a m iTa , KpHTepnjyM H, napaMeTpn, paH r jiHCTa.

E K c n a H 3H ja  y  ncrpa>KHBaii>y h  eKCHJioaTan;HjH y rJb a  y  C p 6 n jn , y  n o p a TH H M  roj{n- 
HaM a, no jaB O M  e H e p re TC K e  K p H 3e CBeTCKHX p a 3M epa HaKOH 6 0 - t h x  r o / p n a  je  3a y c T a B - 

JLe iia , a TH M e h  y K y n H H  p a 3Boj y rjb a p c K e  npHBpe/je. 0 6 y cTa B Jb e H a  je  npoH SBO fliba Ha 

B ejiH KOM  6 p o jy  p y jn m K a  y r jb a  y  C p 6 n jH , a Ha o 6je K TH M a  Ha K o jn M a  je  H acTaB JbeH  p a ji, 

ffoiiD io  je  j(o  3H a T H o r najja  u p o H S B o jjite . K a o  nocjie jin u;a  T a K B o r  c T a ib a , H3M e i)y  o c T a - 

j io r ,  c jie jje  h  M aib a  y jia ra ib a  y  ncTpaa cH B aiba, c K o p o  jjo  n o T n y H e  o 6 y c T a B e  H C Tp a jK H - 

B a iK H X  aK TH B H o cTH . K p H 3y  c y  n p e B a 3H iiu iH  yrjia B H O M  p y jjiiH ijH  ca  3H anajH O M  n p o iis B o ji- 

b o m  h  eKOHOMHHHHM n o cjio B a ib e M , K ao h  n p o H 3B o t)a4 H y r jb a  'in ja  je  K B a JiH Te T  M o ra o  

j^a 3aj^0 B0 JbH n o T p e 6 e h  3a x TeB e p e jiy ijH p a iio r  Tp a cH iirra . T a K B H  Tp e n jjo B H  3aycTaB JbeH H  

c y  n o c jie  7 0 - t h x  ro jn iH a , Ka/ia je  /ioiiijio  jio  n 0 H0 BH0 r  Tp a c H iH H o r B p e jjn o B a ib a  y r jb a . C a  

n o B e h a ib e M  n p 0 H3B0 jjH>e y r jb a  o»CHBJbaBajy h  H C T p a x H B a ib a  h  t o  KaKO y  ii;HJby n p o n iH - 

p e ib a  CHpoBHHCKe 6 a3e Ha aKTHBHHM  yrjbeH O K O H H M a, t b k o  h  y  HHJby H3Hajiaaceiba h o - 

b h x  n oTeH n;H ja jia . I lo p e n  jio K a jiH T e T a  ko// K ojnx c y  n cTp a s cH B a ib a  B a ji0 p H 3 0 B3Ha h o b h m  

p e 3epB aM a y rJb a , ncTpaacH BaH KH  3a x B a TH  c y  ce  h ih p h jih  h  Ha OHe o 6je K T e  3a K o je  ce 

3H a jio  //a He n o c e /jy jy  /joBOJbiie p e 3epBe h  K B a jiH T e T  3a CBe o iH T p n je  3a x Te B e  Tp a c H iirra .

H hcthtjt 3a pernoHajiHy reojiornjy h najie0HT0Ji0rHjy Py/iapcKo- rcojioniKor (JjaKVJiTeTa, YnHBep3H- 
TeTa ytEeorpaj(y, KaMeHH>iKa 6, Eeorpaji.

Jyr BorjjaHOBa 26, Beorpajj.
EjieKTponpHBpejja Cp6nje, BojBojie CTene 452, Beorpajj.
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M H ora cy  nyjj(HJin HCTpasKHBaHKe npojeK T e h  3a o6jeK T e 3a K oje ce  3H ajio n a  HHcy n e p -  
cneKTHBHH, mTO c e  n o c e 6 n o  MaiiHcJjecTOBajio k o h  3aTBopeHHX pyflHHKa. H 3  t h x  pa3Jiora 
HaMeTHyjia ce  n o T p e 6 a  cejieKHHje yrJbOHOCHHX no jaB a  h  Jie>KHiirra, i h t o  je  ycJioBHJio 
(JiHHaHCHpaiLC n o c e 6 n e  CTyflHje K oja je  HMajia 3aflaTaK jja npoyHH Bpe/jnocTH cbhx  
noTeHii;Hjajia 3 K th b h h x  h  33TBopeHHX y rjh e iio K o n a  C p 6 n je  h  Ha 6a3H yKynHHX noK a3a- 
T ejba  y rn (p jm  m i c i j  n p n o p n T eT a  3a jia jb a  h c rp a> K h b a ila . C iyflH jy  je  BHine roflH iia ćpn- 
H aH cnpao O o iiji 3 a  reo J io u iK a  HCTpa>KHBaH>a C p 6 n je .

IIpeK O  50  nojaBa, HaJia3HiHTa, jio K H n n a  h 6aceH a, Kao h aKTHBHHX h  3aTBopeHHX 
y rjb eH 0 K 0 n a  y  C p 6 n jn , Moace ce  M e^vcofino  viiope^iiB aTH  h  BpeflHOBaTH Ha ocnoB y 
jeflHHCTBeHHX h  3 a  CBe o6jeK T e Ba>Kehnx KpHTepiijyMa. ,0,OBoi)eH>eM cbhx iioT eiinH jajia  y  
HCTy paBaH cT B apajy  ce  ocHOBe 3a p a n rH p a ii.e  BpejiiiocTH cB aK or o6jeK Ta. TiiM e ce  h c to- 
BpeM eHO y rrB pl)yjy npnopH TeTH  3a f la j ta  Hcrpa>KHBaH>a h  VJiaraH,a c p e jic ra B a  y  yKynHa 
n p o y ria B a i ta  yrjb0H0CH0CTH T epH T opnje C p 6 n je .

Y  BpejiHOBan,y 6acena/jie>K H iiiTa n o p e fl KBaHTHTaTHBHO—KBajiHTaTHBHHX BpejjHOC- 
th  HCKa3aHHX, n p e  CBera, kojih hh ho m  6HJiaHcnnx pe3epBH  y rJb a , Kao h  h>h x o b o i' KBajiH- 
Terr a  (c a  acneK T a rrpa>KHmne B pefliiocTii), oji He MaiLer 3H anaja  3a  eKOHOMHKy npoH3- 
Bo/jibe h njiacM aH  CHpoBHiie cy  h jip y rn  (jjaK Topn, Mel)y KojHMa: reneTCKH (JjaK ropn , 
K ojn nona3e o/j HaHHiia cjjopM Hpaiba ceiuiMeirraHHOHe cpeflHHe, K apaK T epa cejjiiMen- 
T an n je  h ycjiOBa aKyMyjiau;Hje noJia3H or M a re p n ja jia  h nocxreneTCKH  cjiaKTopn, Mel)y k o - 
jHMa cy noce6H O  siiaH ajiiH  TeKTOHCKH npo ijecH  K ojn cy H3MeHHJiH npBo6H Tiie o jin o c e  y 
Jie>KHmrry  h  jiOBejin jjo no jaB e  iiJiHKa'riiBiio—jiHcjyHKrrHBHHX jjecjjopM annja yrJbeH e c e p n je  
h yrJbeHHX cjio jeB a , ojjiiocho 6aceH a h jie>KHiiiTa y  u;ejiHHH. F lo p e jj tcktohckhx  n p o n e c a  
jjecjjopMaijHjH yrjbOHOcHHX cTpyK Typa h  p a 3 a p a ib a  yrjbOHOCHHX c e p n ja , a  THMe h  y r jb e -  
hhx cjiojeBa, j jo n p H n o ce  TaK olje h er3oreHH npon,ecH.

y  nocTynKy j ja jb e r  B p ejjH O B aita  o jjp e })e H iix  n a p a M e T a p a  yrjbOHOCHOCTH h  noTeH- 
E(HjajiHOCTH yrjbOHOCHHX o6jeKaTa , He Maiby Ba>KiiocT HMajy KpHTepnjyMH reojiO H iK O - 
—eKOHOMCKe h  TexH0eK0H0MCKe o n e iic  pe3epBH  y r jb a . OneHOM BpejjiiocTH 6)HJiaHCimx, 

BaH6HJiancHHX, noTeHm ijajiiiHX h  KOMepii;HjajiHHx pe3epBH  y r jb a ,  K ao h  oijeHOM r.pejj- 
hocth  caMHX yrjbeHHX cJiojeB a (iio je jjH naTin o  h yKynHo) h yTBpf)HBau>eM h>hxobhx KBaH- 
THTaTHBHO—KBajiHTaTHBHHX nap aM eT ap a  (yKynHa, nojejjHHaHiia h  c p e jjn ,a  jje6 ji3Hiia, p e -  
ryjiapH O C T jie6ji>Hiie, na jj h jjy6H iia 3 a j ie r a ib a  cjio jeB a h jip .), y 3  npHKa3 CTeneHa HCTpa- 
»ceHOCTH yK ynH or n p o c T o p a ,  0flH0Cii0 6HJiaHCHor n p o cT o p a , 33th m  CTeneHa OTBope- 
hocth  jre>KHiHTa h  B pejjH O Baita rrp>KHmHHX cJjaKTopa, j jo j ia s a  c e  jjo p ejieB a H T H e 0CH0Be 
h M 0ryhH 0C T H  y rB p l)H B a ib a  yKynHHX h npaBH X B p ejjn ocT H  j ie a c n m T a , a  THMe h  ho Ba- 
JbaH e o i j e n e  3a yTBpl)HBaH>e jihctc  npHopiiTCTa.

H a  6a3H cbhx K pH T epnjyM a K ojn cy  OBjje npHMeibeHH 3a o ije iiy  BpejjiiocTH y r jb o -  
hochhx o6 jeK aT a  Ha 'repH TopH jn C p 6 n je  CTBopeHe cy  ocHOBe 3 e  paH rH paibe  cbhx n o T eH -  

ijH jajia ho  npnopHTeTHOM pejjoc jie jjy .
y  obom  p a jjy  6 n h e  p e n n  o  npHMeHH KpHTepnjyM a h HCTHnan>y h>hxobhx npaKTHH- 

hhx Bpejm ocTH  y  HeKHM cJiynajeBHM a, 6e3  p aH r JiHCTe caMHx o6jeK aT a; o  TOMe jjpyroM  
npHJIHKOM.

TEHETCKH OAKTOPH -  KPHTEPHJYMH

O B a rp yn a  cJ)aKTopa, K o ja  HMa n p e c y jja n  3H anaj 3a iioneTHH n e p n o ji cjjopM H paiba h 
pa3 B o ja  yrjbO H O CH H X  c e p n ja ,  o6yxB aT a cejiHM eHTanHone cpejjH iie c a  cneijHcJmHHOCTHMa
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Koje noronyjy 3a pa3Boj h aKyMyjiai;Hjy opraiicKor MaTepiijaJia SiiJLHor nopeKJia, a THMe 
i-i HacTaiiaK cjiojeBa yrjba h yrjbOHOCHHX JieasHniTa. Te chijhcJjhhhocth ce orjieflajy KaKO 
y ycjioBHMa cjjopMiipaiba cenHMeHTau;HOHHX ReiipecHja, pe>i<HMa ceflHMeirraijHje y ibHMa, 
CTBapaiba cjiojeBa yrji>a, TaKO h y noceSnocTHMa pa3BHjaiba 0flpe^eHHX cj3H3HHKO-xe- 
MHjCKHX H reOXeMH]CKHX, TeKTOIICKHX H /ipVTHX HpOII,eca y HOHeTIIOj (|3a3H cj:opMHpaiba 
aKyMyjiar(HOHHX npoflyKaTa, jho caMor ncnyibaBaiba ceflHMeHTaHHOHe cpeflnne h cTBa- 
paiba pa3HOBpciiHX JiHTO(|)ai;HjajiHHX TBopeBHHa. H cto  TaKO oijoj rpynn cjjaKTopa npH- 
naj^ajy najieorreKTOHCKO-najieoreorpacj)CKH KpHTepHjyMH, KapaKTep h cneipicjmHHOCT 
rpatjc ^ejioBa 6acena y KojHMa ce c}>opMHpajy yrJtoiiocHH cejpiMeirrH, KapaKTep h 
cacTaB nacjiara, norojjnocT reoJiouiKor BpeMeHa 3a CTBapaibe yrjbOHOCHHX nacjiara, Kao 
h HeKe flpyre chcijhcJjhhhocth.

1. CeflHMeHTai^Hone cp e jp m e  HMajy BHjjaH yTHu;aj Ha cjjopMiipaibe yrjbOHOCHHX 
ce^HMeHaTa h cjiojeBa yrjba. Mel)y ibHMa ce H3^Bajajy:

-  MeljynjiaHHHCKe viijrapKOHHeHe flenpecnje -  yjjy6jbeiba nacTajia H3Me})y roia- 
hhhckhx MacHBa, Koja Hajqemhe npeHCTaBJbajy KOHTHHeHTajme jesepcKe aKVMVJiannje 
ca necTHM cjjasaMa TpeceTiio—MOHBapHcr KapaKTepa y KojiiMa flOJia3H 30 cTBapaaa 6y- 
/iyhnx jie>KHmTa yriba. 1’aiiBe cpej^HHe cefliiMeHTaii,Hje ce H a TepeiiHMa Cp6nje yrjiaB- 
hom jaBJbajy y Kap6ony 3a BpeMe xepipmcKe oporene3e (mji3bcko—neHKH 6acen 11 r^p.), 
Kao h 3a BpeMe ajmcKe oporene3e, noce6no oji ropiber ojiHroi/ena j;o Kpaja Miion,eHa, 
Kafla cy ersncTOBajie Gpojne MetjvnJiaiiHHCKe jjenpecnje y KapiiaTO-6ajiKaHiiiiHMa (Bo- 
roBHHa, coKo6aibCKa h jipvre j^enpecnje), icao h 11a npocTopy J^HHapHjja (sanajpio- 
MopaBCKa h Apyre jjenpecnje).

Ca K onH eH H X  y3BHmeiba jjenoHOBaii j e  pasopeHH Marrcpnjaji pasjiHHHTor cacTasa, 
Kojn je y BpeMe npojiyBHjajmHX 6yjHija npeiieT y cejjHMeiiTanHonii npocTop h aKyMy- 
jiiipan s a j e p i o  ca 6hjlhom MaTepnjoM RajyhH 11a Taj Hanim T3B. CHiireHeTCKii neop- 
raHCKii cacTaB, nosnaT y poBiiHM yi'JbCBHMa Kao "CHHreHeTCKH neneo". Y tom norjiej^y 
noce6HO ce iicnojbaBa cacTaB, a thmb h KBaJiHTeT Kap6oHCKHX yrjbeBa y BehHHH  

jie>KHmTa 11 nojaBa yrjba hctohhc C.poiije.
-  O&ojpse ^enpeciije -  kotjihhc nacTajie na o6ojjHMa KOHHeHiix npocrropa y KojHMa 

ce mo>kc oflBHjaTH napajicKH hjih HacTaBHTH jesepcKH pe>KHM cejpiMeHTaijHje. Obc ce- 
j^HMeiiTaii,HOHe cpejjmie cy Hajnemhe H3jiy>Keiie #y>K KoniieHiix Maca Te caMHM thm Mory 
fla nocej?yjy oj^peljeiie cneii;Hcj)HHHOCTH ofl JioKajiHTeTa jjo JioKaJiHTeTa. rioce6no cy hc- 
nojbene 3a BpeMe floibe jype (,II,o6pa, BpmKa qyKa, JepMa), aJiH h y TepijHjapy, Kaj^a cy 
ce y rpaHHHHHM 30HaMa KpynHHX re 0TeKT0HCKHX jejpnnma cj)opMHpaJie noce6He iijih 
Mei)yco6HO noBe3ane j^enpecnje -  ajieKCHHaHKH, ceibCKopecaBCKH h jip 6aceim.

-  TeKTĐHopoBCKe jiciipecnje -  cneijHcjjHHHa yjjy6jbeiba nacTajia cnymTaibeM npoc- 
Topa H3Mel>y ABejy hjh-i BHme pacej(HHX jp cn 0Kaii;H0HHX 30Ha, HHMe je iiotoh^jih Mei)y- 
npoc'rop npejjHcnoiiHpaH 3a cejpiMeHTaijHOHe npoi^ece ca necTOM npoMeHOM KapaKTepa 
cejjHMeirraipije -  oj/ MopcKor (napajicKor), npeKO je3epcKor, j(o TpeceTHO—MOHBapHor 
(yrjbOHOCiia Jie>Kiinrra THMOHKe 30He 03 PTiba Ha ceBepy, jjo MnpaHOBija na jyry).

-  3ajiHBCKe jj,enpecnje -  pyKaBii,H 3ajiHBCKor THna, KojH ce ojj ii;eHTpajiHor 6aceHa 
3aiuiaqe 11a KoimeiiH npocTop, CTBapajyhn Ha Taj HaHHH iiaj'ienihe je3epcKH, a y ojjpe- 
^eiiHM cfja'iaMa pasBoja h MOHBapHO—TpeceTini aKyMynaijHOHH npocTop. OBaj th ii jjen- 
pecnja je nocebiio KapaKTcpHCTHTian 3a Heoreny c}>a3y pa3Boja IlaHOHCKor 6aceHa, Kajja 
cy ce' H3Me^y oc'raJior, cpopMiinajie 3ajiHBCKe jjenpecnje Kojiy6ape h KocTOjm;a ca 
jjanac iiaj'iHa'iajiiiijHM yrjbOHOCHHM JieacnmTHMa y cacTasy jjna noMeHyTa nJiHOii;eHCKa
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6aceH a. Y  o b h m  fle n p e cn ja M a , K o je  c y  noB peM eH O  6iiJie y  Be3H ca  I I aHOHCKHM G acenoM , 
ajiH h  c a  noce6HHM p o k h m o m  ccflHMeH'raiiHje KOHTHHeHTannor r a n a ,  o jjp e tje n e  c iic ijh - 

4> h h h o c th  n e c TH X  n p o M en a  cajjp>Kane c y  y  caMHM cjio jcB H M a y rjt> a, KaKO y  n o r j ie j jy  
jje6ji,H H C, c T p y K T y p e  h  n o B p u iH H e  pacnpocTpaH >eH>a yrjbeHHX cjio jeB a, Ta K O  h  y  n o rJ ie jjy  
KBaJiHTeTa caM o r y r jb a .

2 .  I l a J ie o r e o r p a t j j c K O - n a J i e o T e K T O i ic K H  K p h t e p n j y m h  -  n p e  C Bera o rj ie jja -  
jy  c e  y  najieoTeKTOHCKOM K apaK Tepy cejjH M einanH one cp e jjm ie  h jih  ibeHHX jjeJioBa, npH 
qeM y ce  n o c e 6 n o  H3jjBajajy 0 6 0 jjH0 -najjH iicK H  jjc jio b h  c a  6p3HM pHTMOBHMa cejjHM en- 
TaijHOHor TOKa, ojj neHTpajiHHX h jih  jjy6 jbnx  cpejjH iia c a  MHpHHjHM pcjkhm om  cejjHM en- 
'raijH je h  6 e3  b h jih h x  npoM eH a y  p h tm h h h o c th .  H c t o  TaKO, 3a  HacTaHaK yrJbOHOCHHX ce- 
p n ja  noce6H O  cy  noBOJbHH npno6aJicK H  jjejioBH cejjHMeiiTaHHOHHX cp e jjm ia , M e^y KojHMa 
ce  n o  cneijHffiHHHOCTH cejjH M eirraijH jc H 3jiiiajajy 3ajiHBH, jjejiT e, ecTyapH , JiaryH e h  y o n - 
HiTe n p e jia3 H 0 -M 0 p cK e cpejjH H e c a  H3pa3HTOM ijHKjrHqHomhy.

3 . K a p a K T e p  c e jjH M e H T a ijH o iie  c p e j jH i ie  -  HajnoBOJbHHje cpejjH H e 3a CTBapa- 
H>e yrjbOHOcHHX cep H ja  Be3aHe cy  3a je3epcK O -T peceT H e, a  M aibe 3a  napajiC K e n p o c -  
T o p e , ojjhocho  n p H 0 6 aJicK0 - M 0p cK e  cpejjHHe: 33jih b h , e cT v ap n , jiHM ann, Jia ry H e , jjejiTe 
H jjp .

4 .  J l H T O tJ i a i jH ja J iH H  K a p a K T e p  c p e j j i m e  -  c  o 6 3 H p o M  j ja  c b 3 k h  6 a c e H  h  C B aK a 

cejjH M eH T aijH O H a c p e jjH H a  h o c h  o j jp e t^ e n e  cnerjH cjjH H iio cT H , p ea J iH O  j e  O HeKH BaTH h  cn e -  
i jh c I d h h i io c th  jih to c J ja i j n j  a j i h o i ■ c a c T a B a  y  cBaKOM  cejjH M eH TaijH O H O M  n p o c T o p y .  Y r j b o -  

i i o c h h  6aceH H  n o  n p a B H Jiy  H oce o 6 e j i e * j a  npoMeHJbHBOCTH JiHTOJioiiiKo r cacTaBa, i j h k -  

j r i r a i o c ' r  c e jjH M e H T a ijH je , ' i e c ’r o  y q e m h e  n p o jiy B H ja jiH H X  n p o j jy K a T a  h  H a j, i e m h e  n e c K O - 

BHTO—rJIHIIOBHTO—aJieB pH TC K H  CaCTaB yrJbOHOCHHX c e p n j a .

5 . C T a p o cH H  K p n T e p iijy M  -  o jjp e ^ e im  reo jiom K H  mrrepBajiH y  pa3B ojy  jih t o - 
ccjiepe oK apaK TepncaH H  cy  norojjHOCTHMa 3a  pa3B oj B ereT aijH je, a  THMe h 3a  aKyMyjia- 
ijn jy  n o jia3 H o r M a re p n ja jra  3a CTBapaibe yrJbonocHHX c e p n ja  y  6aceHHMa K ojn n o ro jjy jy  
cT B apaiby yrjbeH H x c jio jeB a. H a  Te p e H H M a  C p 6 nje ojj BHiue TaKBHX HHTepBajia (K ap6oH , 
jy p a , r o p ib a  K pejja, o jm ro ijeH  h  n jino ijeH ), yrjbeM  je  iia j6oraT H jii HeoreHH n e p n o jj , Kajja 
cy  HacTajiH 6pojHH h  y rjbeM  sn a 'ia jn H  6aceHH MpKHX y rjb eB a  h jiim iH T a. P aim jH  HHTep- 
BajiH cy  O K apaK TepncaiiH  nojaBOM 6aceH a ca  MaibHM jie>KhmTHm a KaMeHHx y rjb eB a , 
MaibHM 6po jeM  yrjbeHHX cjio jeB a, h>hxobom  He3HaTHOM jje6jbHHOM, MaJiHM pe3epB aM a, 
Kao h  (n o  npaBHJiy) 3 iiaTiajiiHM yjjejiOM n e n e jia  y yrJbeH oj Macn.

nOCTI EHETCKH »D AK IOPH

K ojihko  ro j j  jja  cy  3a c{)opM iipaibe yrjbOHOCHHX c e p n ja  s n a ’ra jiiH  reHeTCKH cjiaK 'ropn 
K o jH  npejjCTaBJbajy npe jjyc jioB e  h  cjja K ro p e  BpeMencKH ycKO noB e3aH e c a  cjio pM iipaibeM  

cejjH M eH TaijH O H e cp e jjH H e , aKyMyjiaijHjoM M aT epnja jia  h  cTBapaibeM  jiHTOcjjaijnjajiHHX 
TBopeBHHa, He Maa>H snaM aj H M ajy h  cjiaK 'ropn K o jn  ce  jaB Jbajy  n o c jie  HcnyH>aBaH>a 
6 aceH a h  C T B apaita  yrjbOHOcHHX cepHja -  T3B. iiocTreHeTCKH cf)aKTopH. Mei>y ibHMa cy  
ojj n o c e 6 H o r  3 iia iia ja :

I .  TeKTOHCKH tjiaKTopH, Be3yjy ce  3a TeKTOHCKe noK peT e h n p o ije c e  Kojn HacTajy 
n o c jie  cjjopM H paiba jie* H iH rr a  y r jb a . O bh  noKpeTH Men>ajy npBo6HTHe ojjH oce y npocjjH- 
Jiy H ac jia ra  h  y o n m T e  jjOBOjje jjo nocTaHK a 6jiOKOBCKe rp a i je ,  cna>Kmix H a6 n p a tb a , CBe 
jjo naB JiaH eiba h  n p eM em T a ib a  cTeHCKHX Maca, v'I’hhv Ha cjiopM Hpaibe HOBOHacTajie 
cTpyKType y Jie>KHiiiTy, cT B apajy  npejjyc jioB e 3a jjy6HHCKe h e r3 o re H e  n p o ije c e  p a 3 a p a -
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n ,a  hjih  flecJ)opMHcaH>a vi'JbOHocnc c e p n je  h  caMHX cjio jeB a y rJb a , iipejjH cnoH H pajv  nyT e- 
Be 3a  c|)opM npaii,e  noj(3eM iinx Bojja, im pK yjiai(H jy ra c o B a  h tjj. TaKBH ycjioBH M ory j(a 
o 6e3B pe;je  yrJi>onocH ocrr h iio 'rennnjajiH O CT JiOKHiirra, iioceG iio  aKO cy  tc k to h ck h  n p o -  
u,ecH j(er})opMHcajiH npBO^HTHe CTpyKType h  ^ cjiobhjih  noT aiL a ii,e  je j in o r  6 p o ja  6ji0K 0Ba 
n a  BejiHKe ;iy6nH e, ojihociio  iisjjH saibe jip y rn x  h  jjoBoi)eH>e hcthx  y  30He epo3H je  h ojiho- 
in e ib a . JIoK M iirra  y r jb a  Ha TepeHHMa C p 6 n je  cy CKopo pejiOBHO tb k to h ck h  flecJjopMH- 
caH a, TaKO cy HCTpa>KHBaH>a h  eK ciu io aT an n ja  ycKO noBe3aHH c a  CTeneHOM TeKTOH- 
ckhx jiecjjopM aniija.

2 .  E p o 3 i io im  cJ ja K io p n  - BHjjiio M ecTO y p a3ap aH > y  yrJbeHHX cJio jeB a h  yrjbO H O CH H X 

cepnja HMajy h er3o reH H  n p on ;ecH  Kojn cy thm Bnme npncyTHH yKOJiHKO cy TeTKOHCKH 

npon;ecH HHrreH3HBHHjH. Mhofh jicjiobh cj)opM HpaiiHX cT p y K T y p a  hojjhihvth c y  y ojrnocv 
Ha npBo6HTHH nojioacaj, h / j p y i e  ji;ejioBe JioKHiirra, hhmb c y  HSJiOvKemi er3 o re H H M  

(J)aKTopHMa p a3ap aH > a . TaKBe npHMepe, nopeji cjioacene cTpyKTypHe rpa^e cTapnjnx 
JieaKHHiTa, MoaceMO BHjjei'ii h y 6jiaro 3aTajiacaHHM CTpyKTypaMa MJiai)HX jieacHHiTa, Kao 
hito je cjiv'-iaj epo3Hje jejjHor 6poja yrjbeiiHX cjiojeBa (hjih h>hxobhx j(ejioBa) y kocto- 
JianKOM 6aceny, i’jje je y  HeKHM nojbHMa o;j 3 - 4  cjioja y r jb a  epo3Hje riouiTeljeii caMO 
jejjaH cjioj.

TEXHO-EKOHOMCKH KPHTEPHJyMH

y KOHanHOM BpejjHOBaiLy yTHH,aja pa3HHX (JjaKTopa Ha p a n rn p a iL e  jio K H iirra  h  
yTBp^HBaH>e H>HX0B0r s n a n a j a  3 a  jja jb a  n cT p a a cH B a ib a  noce6H O  MecTO HMa r p y n a  cjjaK- 
T o p a  3aCHOB3HHX Ha reO JIOIHKO-eKOHOM CKOJ, OJJIIOCIIO TeXHO—eKOHOMCKOj aHaJIH3H OJJ- 
p e ije iiH X  napaM eT apa . ( j i i j j e  heMO, 6 e 3  n o c e 6 H o r  3aJia>K eiba y  j ie rr a jb e , noM eH yT H  OHe 
K p H T ep n jyM e K o jii M o ry  jia  6 y ; jy  o j i  n p e c y ,i in o r  3 i ia q a ja  3 a  yTBpI)HBaH>e npaBe i ip e jjn o c T ii  
nojejiirH nx jiO K H irrra h  6aceH a y r jb a .

1 . B p cT a  y r jb a  -  i i o j i a ' i e h i i  o j i  ’i n i b e i i n n c  j ja  c a  C T eneH O M  Kap6oHHc|)HKaH;Hje pacTe 
h K B ajiH T eT , a  THMe n o  npaBHJiy h  y n o T p e 6 H a Bpejjnoc'i' y r j b a ,  p a 3yM JbHBO j e  jja H a jB e h n  

3 H a 'ia j  HMajy JioK H iiri a K aM enor y r j b a ,  3aTHM, jio K im iT a  M p K o r, n a  j ih i 'h h t o - m p k o i h 
H a K p a jy  J ie a c H m r a  J i i i n i n 'n i o i ’ yrjba. O bjjc T p e6 a  HM aTH y  bhjjv j j a  nocjieji;H>e T pn rpyne 
y r j b a  'iH iie  jc,nHHCTBeiiy r p y n y  m p k h x  y r jb e B a ,  Mel)yTHM, y  jioM ahoj npaKCH j e  p a3 - 
B p c T a B a m e  j io M a h n x  y r jb e B a  0 6 y x B a h e H 0  n p B o n o M eH y T O M  iio jjcjio m . I I oji ycji0B0M  j ia  

jjpvm KpHrrepjijyMH TexHO—eKOHOMCKe o n e n e  He yMaH>yjy K B ajiH T eT  h BpejjnocT K aM e- 

h h x , oj(hocho  MpKnx y rjb eB a , peajiHo j e  o'ieKHBaTH j(a j e  ip>KHmiia BpejjHOCT y rjb eB a  Ha 
H ajB H m eM  c T e n e H y  K a p 6 o im c} )H K aijn je  H C T O B peM eH o h H a jB e h a .

2 . npocTopiiH HfflJiffiKaj h pa3MeuiTaj yrJba y  jie>KHUny -  mTO je Behe pacnpoc- 
T p a ib e ib e  yrjbOHOCHHX cepHja, to  je, n o  npaBHJiy, B eha h  B pejm ocT  jie> K H H iT a/6ace iia . 
H 3y3eT H O  'i i ia 'ia ja n  c|)aKTop je  B ejuuiH na KoecjjHHHjeiiTa yrJbOHOCHOCTH (n p o jjy K -  

th b h o c th ) J ioK Jiu iT a , o j u io c i io  KOHneH'rpaiuijc y r jb a  n o  je jjH iinn ii noBpm H H e JiOKHiu'ra.
3 . n a p a M e T p n  B esaa®  3 a  c jio jeB e y ra» a  -  oji; B H m e n ap aM eT ap a  B e3am ix  3 a  ca M e  

c jio je B e  y r jb a  y  j io K H im v ,  n o ce6 aH  a n a 'ia j  HMajy j(eo jh in ia  (m T O  B eha, t h m  n o B O J b H H je ), 

C T pyK T ypa yrjbeH H X  c j io je B a  h p acjio jeH O C T  c j io ja  Ha rp aH e  (m T O  BHme n p o c j io ja K a  h 
B n m e  rp a H a  -  cB e  T eaca  h  iie e k o iio m h ' in iija  eK ciiJioa 'ranH ja), o 6 jm k  nojaBJbH BaH >a c n o j a  

(KOHTHHyajiHO p a c j ip o c 'r p a i i .e ib e ,  nocTojaHa j(e6jb H H a, 0jicycTB0 couHBacTHX HaroMHJia- 
H>a hjih  HCKJiHH>en>a c j io ja  h  j ip .) ,  3ajieraH >e c j io ja ,  naj(, n a j(n n  y ra o ,  j(y 6 n n a  n p o c T H p a ib a  

HTfl. IIoM eH yT H  napaM eT pn  B e 3 a n n  3a c a M e cjio jeB e y r jb a  y  j io K H im y  6 h t h o  y -i’H 'iy Ha
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eKOHOM H Ky C K c n jio a T a n H jc  h  Te x H iiH K y  c n ry p H O C T  pyjjapen>a. TaKO Ha n p H M e p , b c jih k c  

j jy6H » e  n o H H p a ita  y u i ,e n n x  cjio je B a , K ao h  H e p e ry jia p H O C T  jjeftJbHiie (npeKHjjii, h c k jih - 

H>en>a, H a ro M H Jia ita , pacjiojaBan,a h  c j i. )  iioiieKaji; iip e jicTa p ,ji,a jy  p a3J io re  o6y c Ta B e  eKC- 
iijio a Ta ijH je  h jih , n a K , K p y n H e  p a3J io re  iieeK O iiO M iil iiie  n p o ii3i!o ;iH ,e yrji:,a  y  J io K H iH TH M a  

ca T 3KBHM OJJJIHKaMa.

4 . K B a j i i n c T  y iv r .a  -  Y K y n H a  K B ajiH TaTH B H a C B ojcT B a y i ’J i,a  o n p e j ie J i- ,y jy  n a M e H y  h  

j ja jb H  T p eT M aH  y r J i ,a .  I Io je j jH i iH  n a p a M e T p H  Texm iM KHX h  e jieM eH T ap H H X  a H a jiH 3 a  M o ry  

jja  6 y jjy  n p e c y j j i i n  3a eK C H JioaT an ;H jy  y r j b a  h  H ,e ro B  n jia cM a n  Ha rrp>K H iiiTy. T a K o ,  n a  

n p H M e p , c a j jp a c a j  H eopraH C K H X  M a r e p n j a  y  y r j b y  ( n e n e o )  n p e j j c 'r a i u b a  o c h o b h h  cjiaK T o p  

y  B p e ji i iO B a n ,y  c B a K o r  J ie acH iH T a , a  h c c t o  np e jjcTa B Jb a  o c h o b h h  y 3 p o K  o j iy c T a ja i r ,a  o j i  

C K C H JioaT aijH je  T aK B e c n p o B H n e . y to m  i io i  J ie jjy  n o c e 6 HO T p e 6a n o M e n y T H  CBa J ie a c n u i -  

T a  H a jc T a p n jH X  y r J b e B a  Ha T ep eH H M a C p 6n je  y  K ojH M a j e  iip n c v c TB O  H eopraH C K H X  M a T e- 

p n j a  y  y r jb e H H M  cjiojeBHMa H3p a 3HTO, 36o r  n e ra  (n p e  C B e ra )  T aK B a J ie a c n iH T a  H H cy y  

e K c n J io a T a n ,H jH , HaKO cajjp>Ke 3 a M a iiiH e  K O JiH 'iiiiie  p e3epBH y r j b a  -  MJiaBCKO—n e iK H  6 a -  

ceH ( P a r r o B a i j - K j i a j j v p o B o ) ,  K ao h  j iu a  s n a ' i a j n a  J iH ja cK a  Jie>KHiirra y r j b a  ( J l o f t p a  H a 

; I v n a B y  h  Je p M a  H a J H  C p 6n je ) ,  j j o 6 pH M  jjc jio m  h  y r jb e B H  th m o h k c  30iie  ( P T a ib ,  B j ia iu -  

k o  n o j b e  h  j jp . ) .

H e  M aibH  s i ia 'i a j , 6 a p  c a  CTaHOBHinTa K o p H in h e ib a  y r jb a  3a  iip o H3B o jjii,y  KOKca, HMa 

h  cajjpacaj c y M n o p a  y  y rjb y . H a  n p H M e p , KaM eHH yrjbeBH  C p 6 nje, K o jn  i io c e jjv jv  n o B o ib - 

Ha KOKCHa CBojcTBa, cajjp>Ke 3HaTHe KOJiH'iiiiie cyM nopa ( 6 - 8 % )  K oje K pajibe H eno- 
BOJbHO jje jiy jy  Ha npoH3BojjH,y KOKca, TaKO jja c e  h c th  He M ory jja  K opncTe 3a  OBe noT- 
p e 6 e ,  HaKO y  3eMJbH iio cro jn  ■iiia’iajiia n o ip e 6 a 3a k o k ch h m  yrjbeBHM a.y to m  c m h c ji^  o n p e jje jb y jy h H  TpacH HiHH s n a 'ia j H M ajy h  j jp y r n  k b j ih t3t h b h h  n a p a - 

M e Tp H , K ao u i t o  cy  capjjscaj BOJiaTH Jia, ( j jiiK c iio r  y rjb e H H K a , T o n jio T H a  B pejjH O CT (n o c e6- 

h o  HTE) h  jjp.

5. KojiHHHHa yrjba -  nopejj HOMeHyTHX cjjaKTopa Ha BpejjHOCT jejjnor jiokhiji- 
Ta/6aceHa yrJba npecyjjHH 3iia^aj HMajy h KOJiiniiiHe yrjbeHe Mace Koje ce Mory eKcnjio- 
aTHcaTH. Pe3epBe yrjba, hocc6ho 6HJiaHcne pe3epBe A h B KaTeropnje, y3 npHcycTBO 
yrjba H -1 KaTeropnje, Kao ocHOBe 3a OTBapaibe Jie>KHiina. 6HTaH cy npejjycjioB eKcnJio- 
aTaijnje. nocTojaibe iiOTeHH,HjajiHHX pe3epBH, TaKolje jjonyibyje noMeHyTe npejjycjioBe 
eK0H0MCK0r TpeTMaHa jioKiiuiTa.

6. CTeneH ncTpa>Keiiocrn ynoTnyibyje nperrxojjHe cfiaKTope BpejjHOBaiba jioK inirra 
yrJba, K a o  h jjpyrn napaMe'rpH H3 jjoMeHa no3HaBau>a tc x  1111 hko- ekohomckhx oijeHa, 
Kao uiTO cy cTeneH yrjbOHOCHOCTH, CTeneH 0TB0peH0CTH, ojjhoc f)HJiaHCHHX h Ban6HJiaii- 
CHHX pe3epBH, OJJHOC 6HJiaHCHHX H nOTeiIIJHjajIHHX pe3epBH HTJJ.

7 .  PyjjapcK O -T exH H H K H  K p H Te p H jy M H  -  K ojH  n o p e jj n p e T X0jjHHX o 6y x B a T a jy  h  

napaMeTpe H3 jjoM eH a X H jjp o re o jio rH je , H H a ce H > e p cK O -re o jio u iK H x y c jio B a  K o jii BJiajjajy 

y  J iO K iiu iT H M a , ra co H O C H O C T h  caM03anajbH B0C T y r jb a  h  yrJb e H e  n p e n iH H e , yc jio B e  

npH M eH e o jjp e ljc iiH X  MeTOjja eK cnjioaTaijH je h  jjp. 3a o K p ya cyjy  yKynaH yTHijaj 6pojH H X  

n a p a M e Ta p a  h  cjja K To p a  Ha B p e jjH o c T  c B a K o r j io K i i iu T a  y r jb a  h  ib e ro B O  V K Jb V Te ib e  y  

pa3Boj yrJbapcK e np H B pejje .

PAHTHPAH.E IIPHOPMTI TA

H a  6 a3H H a n p e jj n o M e H yTH X  K p h t c p iijvM a BpejjHOBau>a nojejjHHHX JieacnuiTa h 

6aceHa y r jb a , M o ry h e  je  yT B pjjH TH  h c k o jih k o  iip n o p H T e T a  HauiHX yrjbO H O CH H X aKyMy-
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jiau,Hja, K ao n o jia 'in m ra  3a ;raji>a ucrrpa>KHBan.a h  p a3Boj u p o n3P,o,mi.c y r jj,a . ( ) 6jc ]in n ,a - 

B aiteM  cbhx Ha6pojaHHx napaM eT apa  h  K p H Te p n jy M a  jro jia ,j.H ce ijo c a 3 H a i t a  /ja  je  m o - 
ryhe CBa J io K ju r rr a  h  6 aceH e yrJba y ( 'p G iijn  pa3BpcT3TH y 4 npnopHTeTa:

I  npHopHTCT -  jie>Kniirra h 6aceHH vi’Jf.a 'inja je  rpaija  jjo6po ii'JV'icna; yr.ii>onoc- 
h o c t H3pa3HTO noBOJLHa; p e3epBe yrJta y KOJiirinnaMa Koje o6e36eijyjy M a co B H y  h 
cnrypHy iip0iJ3i!0jiiF,y ca jiv>khm bckom CKCiuioaTamije; ii'jpasiri’o iiobojj.iic cjiojHe h jjpy- 
r e  npiuiHKe y Jie>KHiiiTy; norojiuocT n o B p u iH H C K e  CKCiuioaTaunje, hjih Moryha npHMeHa 
caBpeMeHHX i[ojr3e\innx BHCOKonpojjyKTHBHHX MeTojja OTKOiiaiiau.a; 0jjcycTB0 xnjjpo- 
re o J io u iK H X  h H ii> K e n ,e p c K 0 -re 0 JJ0 iiiK H X  n p o 6 j i e M a ,  K a o  h n p o 6 j i e M a  Be3aHHX 3 a  nojaBe 
racoBa h caMor',aiiaji,HBOcTii y jieacHinTy; U0ii0ji,rra KBajJHTeTiia cBojcTBa h o 6 e '>,6 e t)e H  

n j i a c M a n  y r j b a .

II npnopnTeT -  jjo 6 p o  upovM erra jioK H rrrra; noBOJbHH reoJiouiK O —tc k to h ck h  y c jio - 
bh  cjiojeBa y yrJb0H0ciiHM  ce p n ja M a ; jjoKa3aHe p e3epBe h KBaJiHTeT y r jb a  3a eKOHO- 
MHHHy npoH3BojjH,y h o c n ry p a H H  njiacM aH y rjb a .

III npH opiiTeT  -  jioKHiii'ra y r j b a  c a  no3H aT H M  pejieBaHTHHM c |)aK T o p H M a Ha hhjhm  
c e  ocHOBaMa Moace opraH iisoB aTH  iic'rpa>KHBan,e y r jb a  h  eBeHTyajJHO 0praHH30BaTH 
M a ib a  npoH3BojjH>a.

IV npnopHTeT -  jro K iira ra  c a  K pajibe H enoB O JbH H M  y c jio B H M a  3a ii3iiajra>Kcrr,e y r j b a  
H a  'injriM 6 h ce  ocH O B aM a njiaH H pajia npoH 3B0jjiba.

* * *

H anoM eH a: a y ri’o p n  cy caMOCTajiHO H3BpuiHJiH H 36op K pii'repnjvM a 3a  yTBpi)HBair,c 
npnopH T eT a Jte>kH i i n a / 6 a c e h a  y r j b a  Ha TepHTopnjH  Cp6nje Ha 6a3H K ojnx 6 h  c e  c n p o - 
BojjHJia jja jb a  HCTpa>KHBaiba y r jb a . O chobhh H3Bop nojjaT aK a 3a npH npeM y K pjiTepnjyM a 
h  yTBp^HBau,e paHr JiHCTe yrjbO HO CHHX Jie>KHiUTa 'iH ne jjBe cTyjjiije Ha KojiiMa cy  n o jj 
P ^ kobojjctbom  npB onoT nH caH or, npoTeKJJHX ro jjiiH a pajjHJin ay T o p n  0 B 0 r p a jja  3a iio t - 
p e 6 e  P e n y 6 jm TiK or (j>oHjja 3a reojioraKa HCTpa>KHBau>a:

-  IIoTeHijHjajiH yrjbOHOCHHX 6aceHa Cponje h

-  OijeHa M0ryhH0CTH h orrpar!jjaH ocri’ri n0H 0BH 0r aKTHBHpau>a 3aTBopeHHX yrjbeHo- 
K ona Cp6nje.

PaHr JiHCTa npH opHTeTa KopnciHhe ce y  pa3BpcTaBaH>y yrJbOHOCHHX JioK JiiiiTa h  

6 aceH a, u ito  obom  npnjiHKOM HHje KopHiuheHO.
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JEEĐKHHITA M HHEPAJIHHX CH POBH HA -  GITES MINERAUX

CRITERIA INTRODUCTION OF COAL RESOURCE RANKING 
IN SERBIA FOR EXPLORATION PRIORITY ASSESSMENT

by

P red rag  N ik o lić  , R ad o sav  P an tić  and S tan im ir P u tn ik

By evaluating relevant factors and parameters for coal basins and coal deposits, the authors have set 
up principal criteria of coal resource ranking in Serbia (I—IV) by priority for further investigation.

Key words: coal, deposit, criteria, parameters, priority list.

The expansive coal exploration and production in post-war Serbia was cut short af- 
ter the sixties when the world energy crisis broke out, and stopped the coal industry de- 
velopment. Many coal mines in Serbia closed down, and those that continued working 
registered falls in production. A consequence was the reduced investments in exploration 
or even complete inactivity. The crisis was overcome by mines of significant and eco- 
nomical production, and coal producers who could offer good quality to meet the demand 
of the reduced market. This trend continued until the late seventies, when coal reached a 
new market value. The following increased production led to new explorations for the ex- 
pansion of resource base with active mines and search for new ones. Besides the locali- 
ties where new coal reserves were found, the explorations covered the resources which 
were known to be inadequate in volume and quality for the increasingy competitive mar- 
ket. Many exploration projects were offered even for unpromising resources, where mine 
works were abandoned. All this called for a selection of coal resources, which resulted in 
financing a feasibility study of all active and closed colieries in Serbia, which would give
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tology, Kamenička 6, Belgrade.
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a priority list for further exploration. The study was fmanced from the Serbian Fund for 
Geological Investigations for several years.

More than fifty coal occurrences, deposits and basins, and operative and closed 
colieries in Serbia can be compared among themselves and evaluated on the basis of uni- 
fied and generally applicable criteria. Bringing all similar resources to one level, each re- 
source can be properly evaluated, and ranked by priority for further exploration and in- 
vestment in a general study of coal resources in Serbia.

The assessment of a coal basin or a deposit includes, besides quantitative and quali- 
tative values expressed primarily in the amount of economical coal reserve and its quality 
(from the market value aspect), not less important for the production economy, the mar- 
keting and other factors, such as: g e n e tic  fa c to rs  which include formation of depositional 
environment, character of deposition and accumulation conditions of primary materials, 
and p o s t -g e n e t ic  f a c to r s  which include very significant tectonic events that changed the 
original relations in the deposit and resulted in folding-disjunctive deformations of coal 
series and coal beds, or basins and deposits on the whole. Besides tectonic events, ex- 
ogenic processes also may deform coal bodies or distruct coal series.

The criteria of geologic-economic and technoeconomic assessment of coal reserves 
are not less important for further evaluation of some parameters of coalification and pro- 
ductivity. Estimates of economical, uneconomical, possible, and commercial coal reserves, 
evaluations of coal seams (each or all) and establishing their quantitative and qualitative 
parameters (total, individual and average thicknesses, thickness uniformity, dip and depth 
of seams, etc.), plus exploration degree of the terrain or a reserve, and accessability of 
the deposit and evaluation of market factors, all lead to a relevant basis for establishing 
the total and real deposit value, and thereby a valid estimate for the priority list.

The criteria used here in the evaluation of coal bodies in Serbia are the grounds for 
classification of all coal resources by priority order.

This paper is discussing the criteria application and their practical value in some 
cases, without presenting the list of coal resources which will be considered on another 
occasion.

GENETIC FACTORS - CRITERIA

This group of factors, which control the formation and development of coal series, 
includes depositional environments and specific circumstances favourable for growth and 
accumulation of organic plant material, and consequent coal beds and deposits. The spe- 
cific circumstances are those of sedimentation depression formation, nature of sedimenta- 
tion in them, coal seam formation, and particularly operation of certain physical and 
chemical, geochemical, tectonic, and other processes from the beginning of deposition to 
the filling up of the basin and formation of diverse lithological products. This group of 
factors also includes paleotectonic and paleogeographic criteria, character and specific fea- 
tures of the basin where coal deposits are formed, character and composition of deposits, 
geologic epoch favourable for coal formation, etc.



Criteria Introduction of Coal Resource Ranking in Seibia For 36 5

1. Depositional environments are a controlling factor in the formation of coal de- 
posits and seams, and are divided into:

Intermontane inland depressions are low areas between mountain massifs, usually 
filled with continental lake accumulations with frequent bog peat phases where future coal 
deposits are formed. These depositional environments were formed in Serbia mainly in 
the Carboniferous during the Hercynian orogeny (Mlava-Pek basin, etc.) and during the 
Alpine orogeny, particularly from Upper Oligocene to the late Miocene, when many in- 
termontane depressions existed in the Carpatho-Balkanides (Bogovina, Sokobanja and 
other depressions), and in the Dinarides (Zapadna Morava and other depressions).

Disintegrated material of different compositions were washed down from high-lying 
areas by proluvial torrents and accumulated together with plant matter, producing a syn- 
genetic inorganic content, known in mine run coals as syngenetic ash. The resulting com- 
position, and consequently rank, of carbonaceous material is characterizing coals of east- 
em Serbia.

Marginal depressions are low areas formed marginally on land areas, in which the 
sedimentation was paralie or prolonged limnic. These depositional areas are usually elon- 
gated along land masses, and as such can be specific from one place to another. Most of 
these depressions were formed in the Lower Jurassic (Dobra, Vrška Čuka, Jerma), and 
others in the Tertiary, when isolated or interconnected depressions: Aleksinac, Senje-Re- 
sava and other basins were formed in marginal zones of large geotectonic units.

Tectonic-trough depressions are specific low areas formed by subsidence between 
two or more fault dislocation zones. Sedimentation in these areas frequently changed from 
marine (paralic) to limnic to bog peat (coal deposits of Timok zone from Rtanj in the 
north to Miranovac in the south).

Gulf depressions are inlets of central basins into coast-lines, mostly forming limnic, 
and in certain development stage bog-peat accumulation space. This type of depression is 
characteristic of the Neogene stage of the Pannonian Basin history, when, among others, 
formed the gulf depressions of Kolubara and Kostolac -  the major presentday coal depo- 
sits of the two mentioned Pliocene basins. These depressions, which sporadically commu- 
nicated with the Pannonian Basin and had a specific sedimentation of continental type, 
are characterized by frequent changes in deposition, as manifested in different thickness, 
texture, extent and quality of coal seams.

2. Paleogeographic-paleotectonic criteria primarily refer to the paleotectonic char- 
acter of a depositional environment or its parts, with particularly charateristic marginal 
slopes where sedimentation was rhythmical, unlike the central or deep areas where the 
deposition was calm without rhythmical variations. Also, coastal areas of depositional en- 
vironments were suitable for development of coal series, which included gulfs, deltas, es- 
tuaries, lagoons, and other transitional-marine environments of high cyclicity.

3. Character of depisitional environment. Best environments for the formation of 
coal series are associated with limnic-bog, rather than paralic or marine coast areas: 
gulfs, estuaries, limans, lagoons, deltas, etc.
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4. Lithofacial character of environment. Specific conditions of each basin and each 
depositional environment normally produce specific lithological contents. Coal basins are 
always characterized by variable lithology, cyclic sedimentation, often including proluvial 
products, and generally sand-clay-silty composition of coal series.

5. Age criteria. Certain geological intervals in the history of lithosphere are charac- 
terized as favourable for growth of vegetation, and consequent accumulation of primary 
materials in basins suitable for coal formation. Several of these intervals (Carboniferous, 
Jurassic, Upper Cretaceous, Oligocene, Pliocene) contain coal in Serbia, the richest being 
Neogene period, when many basins with brown coal and lignites were formed. Basins of 
the earlier intervals include small deposits of black coal, fewer coal seams of insignificant 
thickness, small reserves, and (always) high ash in coal.

POSTGENETIC FACTORS

Subsequent to the formation of depositional environments, accumulation of materials 
in them and production of lithofacies, controlled by genetic factors, no less significant for 
the formation of coal series are postgenetic factors:

1. Tectonic factors associated with tectonic events and processes after the coal de- 
posits have been formed. Tectonic movements changed the original relations of deposits 
in the profile and led to fracturing, folding, faulting and displacements of rocks, affected 
new structures in the deposit, providing for deep and exogenic processes of disintegration 
or deformation of coal series and seams, formed preferential ways of ground water flow, 
gas circulation, etc. The results could be the reduced value of the resource, particularly 
where tectonic events deformed the primary structures, deep down-thrust of one blocks 
and up of another to the zone of weathering and erosion. Coal deposits in Serbia are al- 
most invariably deformed, and their exploration and working depend on the degree of de- 
formation.

2. Erosion factors. An important part in destruction of coal seams and series is 
played by exogenic processes which are more operative where the structural deformations 
are the greatest. Many parts of structures have been elevated in relation to the original 
position and exposed to exogenic factors. The examples are complex structural fabric of 
older deposits, and wavy bedding of younger deposits, as in the case of erosion of some 
coal beds (or their parts) in Kostolac Basin, where only one of 3-4  seams avoided ero- 
sion in some fields.

TECHNO-ECONOMIC CRITERIA

The group of factors based on geologic-economic, or techno-economic, analysis is 
very important in the final evaluation of various parameters for classification of resources 
and deciding how significant each is for further exploration. Without going into details, 
the criteria will be mentioned which are essential for establishing the real value of a coal 
resource.
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1. Type of coal. As the higher carbonization gives the better coal, and increases its 
utilitarian value, naturally blaek coal resources are most important, followed by brown 
coal, brown coal-lignite, and lignite. The last three coals are the group of brown coals, 
but in domestic classification the above division is used. Provided other criteria of 
techno-economic assessment are not lowering the quality and value of black, or brown, 
coals, it reasonable to expect the highest market value for those coals which have the 
highest carbonaceous material.

2. Position and đistribution of coal in the deposit. The greater distribution of the 
resource, the higher the value of the resource. An extremely important parameter is the 
productivity coefficient of a deposit, or concentration of coal per deposit unit area.

3. Coal searn parameters. The most important of coal seam parameters are thick- 
ness (the greater the better), structure and branching of seams (more interbeds, more 
branches -  more difficult and uneconomical working), shape of seam occurrence (con- 
tinuous distribution, uniform thickness, absence of lenticular accumulations or wedgings, 
etc.), strike of seam, dip, dip angle, depth, etc. All these parameters are important for 
the economy of exploitation and physical safety in mining. For example, great depth of 
coal seams, and nonuniform thiekness (breaks, wedging out, accumulations, branching, 
etc.) sometimes are resons for abandoning works, or principal causes of uneconomical 
production.

4. Quality of coal. The total of qualitative properties of a coal determines the use 
and processing. Individual parameters of technical and elementary analyses can be deci- 
sive for coal production and marketing. For instance, the content of inorganic material 
(ash) in coal is principal in the evaluation of a deposit, and often the main reason for 
abandoning production of such coal. In this respect, the mention should be made of all 
deposits of the oldest coals in Serbia, which have very high inorganic contents and there- 
fore (primarily) are not worked, although their reserves are significant; such is Mlava-Pek 
basin (Ranovac-Kladurovo), two Liassic coal deposits (Dobra on the Danube and Jerma 
in SE Serbia), and in a large measure coals of Timok zone (Rtanj, Vlaško Polje, etc.),

The next most significant, at least for coke production, constituent is sulphur. For 
example, black coals of Serbia, which have satisfactory coking properties, contain much 
(6%-8%) sulphur, extremely unsuitable for coking. Thus, these coals are not used in coke 
production, although the demand for coking coal is high.

Other quality parameters, such as percents of volatiles, fixed carbon, caloric value 
(LCE in particular) are significant for marketing.

5. Quantity of coal. Besides the mentioned parameters, the value of a coal deposit 
or basin also depends on the amounts of workable coal. Coal reserves, particularly proved 
and probable, and the presence of possible ones, are the resource base. The expected re- 
serves only add to the feasibility of an economical development of resources.

6. ExpIoration level is one more parameter of the coal resource evaluation, in addi- 
tion to coal rate, accessability, econimical to uneconomical reserve ratio, economical to 
expected reserve ratio, etc.
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7. Tcchnical mine criteria include also parameters conceming hydrogeology, engi- 
nccring- geological situation of resources, gas and self-ignition of coal or coal dust, ap- 
plied methods of exploitation, etc. and add to the numerosity of parameters and factors 
controlling the value of each coal resource and its development.

PRIORITY ESTIMATE

On the basis of the mentioned evaluation criteria, several priorities can be estab- 
lished for domestic coal resources, as departing points for investigation and development. 
All the mentioned parameters and criteria lead us to classify coal resources of Serbia into 
our priority groups.

Priority I -  resources well studied; coal concentration high; coal reserves sufficient 
for reasonably long, massive and certain production; very favourable bedding and other 
circumstances of deposits; accessibility for open-cut working or possible use of modem 
subsurface efficient digging techniques; absence of hydrogeological and engineer- 
ing-geological problems or gas and self-ignition problems; good quality and certain mar- 
keting.

Priority II -  well studied resources; favourable geological-structural conditions of 
beds in coal series; proved reserves and quality of c.oal for an economical production, and 
certain marketing.

Priority III -  coal resources for which relevant factors are known and satisfactory 
for exploration and eventual modest development.

Priority IV -  coal resources extremely unfavourable for exploration and eventual 
planning of development.

*
* *

Note: These authors themselves made the selection of criteria for the priority esti- 
mate of coal resources in Serbia as a basis for future explorations. The main sources of 
information for the criteria and the priority estimate of coal resources are two studies 
prepared by the same authors, headed by the first stated, for the Serbian Fund for Geo- 
logical Investigations, viz.:

-  Potential coal resources of Serbia, and
-  Feasibility study of reopening the closed colieries of Serbia.
The priority list is not presented; it will be used in the classification of coal re- 

sources.


