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JIEXM inTA MMHEPAJ1HMX C M PO B H H A  - GITES MINERAUX

CHCTEMCKH nP H C T yiI H rEOJlOUIKO-EKOHOMCKA  
OHEHA J1E>KHUITA MHHEPAJIHHX CHPOBHHA

Ofl

• i *JHejaHa M njioB aH O B H na

y  reo.nouiKMM Haj'KaMa, o6yxB aT ajyhn  h  eKOHOMCKy re o j io r n jv .  eHereMCKa 0praHH30BaH0CT npejjM eTa 
a.HH H HayMHor ca3HaBaH>a, HMa cj>VHJiaMeHTa;iHH 3Ha>iaj. Feo.iiomKO-eKOHOMCKa oqeH a Jie>KHmTa MHHepaJiHHX 
cnpoBHHa, Kao KO M H .ueK caH  n p o iie c  h  aHaJiHTHiKo-CHHTeTHHKH nocT ynaK . npeHCTaB.u>a ycTBapM o ap ef)en  c h c -  
t c m  ca BHiiie noflCHereM a, o j i h o c h o  ejieM eHaTa. rtoflcHCTeMH ce H cnojbaB ajy  npeK o  M ogejia, Kojn Mory 6 h t m  r e -  
HeTcKH. reoJiouiK H . TexHHHKO—eKcnjioaTaijHOHH. TexH0Ji0iiiKH. reoeKOJiouiKH. c k o h o m c k h .  c b o h h h  h ap . E.ne- 
m c h t h  ce  M ory rpynncaT H  Kao HaTypa.HHM. BpejiHOCHH h  c h h t c t h m k h .  3a cncTeM  ce  M opajv v t b p h h t h  H .e ro B a  
eMepueHTHa cB ojcrB a. cTpyK Typa. cneuH(J)HHHocTH K iiM n o 3 H H H je . jiejcrB O  ejieM eH ara  H a j ip y re  eJieMeHTe h  c h c -  

t c m  Kao uejiHirv. Kao H OTBOpeHOCT CHCTeMa.

K .b v iH e  pcHii: cncreM . reo jio u iK o  ckohomckb oueH a, eMepijeHTHa CBojcTBa. j ie * n u iT e  MHHepa.nne cnpoBHHe. 
m ojicji. reoJiou iK a HCTpa>KHBaii>a, CHCTeMCKa aHaJM3a.

y u o A

H a y TiH O -H C T pa»C H B aH K H  p a j ;  y  eK 0H 0M C K 0j r e o j i o r n j H  HM a B e o M a K O M H JieK caH  Ka- 

p a K T e p  j e p  c e  n p n  u p o y 'ia B a H > y  o /jp e l)e H H X  o 6 je K a T a  c a  r e 0 J i0 m K 0 - e K 0 H 0 M C K 0 r  a c n e K -  

T a  (M H iie p a J iH 3 a iiH O H e  n o ja B e ,  p y f l i i a  T e j ia ,  Jie>K H U iTa h  n p . ) ,  n o p e j j  p e s y j iT a T a  r e o j i o m -  
KHX, reO X eM H jcK H X  H reo4)H 3H H K H X  M eT O fla , M O p a jy  KOpHCTHTH II eKOHOMCKe, M aT eM a- 

T H 'iK e , cp H Ji0 3 0 c ficK e  h  j jp .  M e T o /(e . O b o  n p o H 3 H J ia 3 H  H3 HHH>eHHL(e j ia  y n p a B O  y  O K B npv 

reojiO LH K O -eK O H O M C K H X  n p o v 't a B a H .a  ( n p iieH C T B en c i p a 3 J i H 'i i n i i  o 6 j ih h ;h  o n e H e  j i o k h i h -  

T a )  H H cy AOBOJtHH caM O  r e o j io u iK H  c jia K T o p n  h  o ^ r o B a p a j y h H  n o K a 3 a T e jr> H , j e p  o h h  y c K o  

h  je j j i io c T p a H O  o ;( c jn iK a B a jy  c k o h o m c k h  s n a ' i a j  o u ;eH > iiB aH o r o 6 je K T a ,  o / i i i o c i i o  M o r y h  

h o c t h  H > e i()B o r  iip o c j)H T a 6 H J iH o i' h  r e o e K O J io u iK H  n p H X B a T Jb H B o r K o p H iu h e r b a .

y  cK Jia /iy  c a  naBe/ienHM, c h c t c m c k h  n p H C 'ry n  re0 J i0u iK 0-eK 0H 0M C K 0j o u eH H  H e caMo /ia  

HMa onpaBflau>a Beh n p e /ic T a B JB a  h y > k h o c t  j e p  je  y  niiTaH >y K JiaciiH H a p e j i a u n j a  Hejuiiia- 
-p e jiO B H  (e jieM eH T H ), 0flH 0C H 0 p e j i a u ,n ja  c h c t c m —no/^CHCTCMH—ejieM eH T H  ( n a p a M e T p n ) .  y n -  
p a B o  H3jjBajaH>e iio/icncTCMa h  n a p a M e T a p a  o M o r y h a B a  ;/a c e  n p o u ;e c  re o jio u n c H X  n c ripa>K H B a- 

H>a h  HciiirniBaita (iipo^HaBaiba o 6 je K a T a )  j j e j iu  H a oflroBapajyhe e T a n e ,  y  cKJiajjy c a  npHH- 
UHIIOM C TC iienacT C  ii0C T ynH 0C T n; HCTOBpeMeHO, y  OKBiipy re0 Ji0 U iK 0 -e K 0 H 0 M C K e  oi;eHe,

PyjiapcK O -reo.nouiK H  cj)aKyjiTeT YHHBep3HTeTa y Eeorpaay. "B^uiHHa 7. B e o rp a n .
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KapaKTepncTH'ine ipyrie cf)aKTopa (no/iCHCTeMn) h HOKa3aTeJbH (ejieMeHTH), Mory ce  H3pa3H- 
t h  Kpo3 oj(roBapajyhe Mojjejre, ojiiiocho npHMeHHTH pejianrrja rjeJiHira-eJieMenTH, Kao h Me- 
nijia anajiornje, ij. c jih ’ih o cth . TIpn to m c  je  3a re0Ji0 iiiK0 -eK 0H0MCKy on en v  oji H ajiia*- 
HHjer iiia'iaja jia oSjejjrm.aBaihe napaMeTapa y irojicricTeMe h nojicric'reMa y ch ctcm  ;raje mo- 
ivh iiocT  j(a ce VTisp/ie KapaKTepircTirine nejim ie oneihHBanor o 6jeKTa, ofiesfie/iir KOMiuieT- 
h o c t  npov'iaBan.a aJiH TaKo})e ofie'ifie/je ycjiOBH 3a oflroBapajyha nporH03iipaH.a. YcTBapn, 
jrojia3H ce j|o  ciiHTCie, rr',pa>Kcne npeKO jejinor hjih BHiue iiOKa3aTCJba Kojn H3pa>KaBajy 
ckohom ckh rira'iaj Jie>KHiUTa y iioB'ianoM H3pa3y (vTBpbriiiaiiie ispejiiiocTH Jie>KiriLna ca h 6e3  
V3iiMaH>a BpeMeHCKor (|)aKTopa y ofi-inp). C h h tc th h k h  H3pa3 cbhx cjjaKTopa h noKa3aTCJba 
reojiouiKO-eKOHOMCKe o n eiie  HHje h ne mom« 6h th  npocT 361 ip th x  ejieMeHarra Beh o ii yn- 
paBo iipe/icTaBJba jejrnv KOMnjieKCHy nejiiniv Koja HMa 6ap jejtno eMepi.iein'iio CBojcTBO.

Y  jro M a h o j j i i iT e p a  iv p n  H eM a o 6 ja B Jb e H irx  p a j io is a  K o jn  c e  6 a B e  c h c t c m c k o m  anajiH S O M  y  

o 6 j i a c r i i  re o jio u iK O -eK O H O M C K e o n e r ie .  O b o  H a M e h e  n o T p e 6 y  j ja  c e ,  ii3 M et)v  o c T a J io r ,  yKa>Ke 
n a  h c k o j i h k o  r p y n a  n p o 6 j ie M a  K o jH  cy aK TyeJiH H  Kaj(a ce  c h c t c m c k h  npH C T yn  [ip riM eii> y je y  

o K B irpv  re o jio u iK o -e K O H O M C K e  o n e H e  Jie>KHiin’a MHHepajiHiK cnpoBHiia, a t o  cy:
-  o c iro B H e  K a p a K T e p h c t h k c  c n c T C M a  h  cncTCMa h  c h c t c m c k o i '  n p H C T y n a ;

-  pa iJIH H H T H  aCIICKTH CHCTCMCKOI' I ip ilC T y iia  Ca nO C e6l!H M  aKHCHTOM 11a  M iiH e p a ji-  

h o —CH poBH H CK e p e c y p c e  h  M H H ep ajiH O —CHpoBHHCK y 6a3y;
-  n p o n e j i v p a  h  e j ie M e i iT i i  M e T o j io j io r n j e  c h c t c m c k c  a H a J iH 3 e ;

-  reojiouiKO-eKOHOMCKa o n e n a  M H H epaJiH H X  c iip o B H H a  Kao c h c t c m  h  ib e r o B H  e j i e -  

MeHTH (nO flCH CTCM Il).

M e i)y T H M , K a jia  c e  n p H M e ib y je  CHCTCMCKa a H a J iH 3 a -T O  c e  o j i i i o c h  h  H a r e o j i o u i K O -  

—eK o iio M C K y  o i i e i r y - n o T p e 6 n o  j e  nojjceTHTH H a t o  fla j e  y nHTaiby " n p e c ^ H f te H a  M eTOHO- 

j io n iK a  npoueH vpa" K o ja  Mo>Ke jioB ecrn  11 flo HeTaTiH or p e 3 y j iT a T a ,  aKo c e  o 6 a B J b a  Mexa- 
h h h k h .  H o T p e 6 a r i  j e  HCTpa>KHBaHKH n p n c T y n  CBaKOM n o je n iiH a H H O M  c jry H a jy  H 3 B o i)e u .a  
TaKBe a n a j u i s e  ( K a n y c T H H a  h  f l p . ,  1989).

OCHOBHE KAPAKI EPHCI HKE CHCTEMCKOr HPHCTyHA 
y  OB.IACTH I E0.101UKHX HCTPA)KHBAIbA

O nuiTa r e o p i i j a  c i i c r e M a ,  o j i h o c h o  c h c t c m c k i i  n p H C T y n , 0 M0ryhaB a j j a  ce  i io j i  c h c -  

t c m o m  M o ry  n o f lp a 3 y M e B a T H  B p jio  p a s J i i r i r r T H  u p e j iM c T n  i i p o y 'i a B a i r . a - M a T e p r i j a j i i i e  11 

HeMaTepHjajiiie n p np ojie . Me^yTHM, y i>.rrjjy CHCTCMa MO»ce ce  h c t o  TaKO ripejicTaBHTir h  

cB aK O  i i p o y 'i a B a n ,e  (HcnHTHBaibe) o flroB ap ajyh er ripej^M C T a.

K ao  c h c tc m  ce  Mo>Ke cMa'ipaTH yKynHa r e o j i o u iK a  HayKa h 6 hjio Kojrr ib e H  jjeo (jih- 
T ojiornja, jiiinaMH'iKa reo jio rn ja  h c ji.) , hjih 6hjio Kojn jjeo Tor jjcjia, cBaKa XHnoTC3a, 
T eopnja, cBaKii reojiouiK H  33k oh  rrrji.

y  cyuiTHHH, i r a j e  o c h o b h o  y TOM e K o jn  c e  i i p n p o j r i n i  h j t h  M H cao iiH  o 6 je K a T  C M aT p a  

c h c t c m o m ,  B e h  K o je  3axTCBe T p e 6 a  jja H c n y ib a B a  jjaT H  o 6 je K a T  jja 6 h  M o r a o  6 h t h  c M a T - 

paH c h c t c m o m  ( I U a p a n o B ,  1977 ),
O 'rai Jiejuio je  ĵ a iU)jaM CHCTeMa 3aBHCH n ofl HHJba npoyHaBaiba.
H a ocH ()B y pa3Jiii'inTHx KpHTCpnjyMa Mory ce  pa3JiHKOBaTH CTaTH'iKH, juiHaMH'iKii h 

peTpOCneKTHBHH CHCTCMH, aJIH H KHHCMa rH'IKH, KOM^HHOBaHH, OTBOpeHH H 3aTB O peH H  CHC- 

TCMH H Jip. CaM CHCTCMCKH ItpHCTyn MOX<e 6HTH: HCTOpiljCKH, ejieMeHTapHH, CrrpyKTypHH, 
cf>yHKHHOHaJIHH, HHTCipaTHBHH, KOMyiIHKaH,HOHH H jjp. H a np., KOJt CHCTCMCKO—KOMyiIH- 
K a n iio H o r  iipHc iyna 6HTHe cy Be3e KOHKpeTHor cncTCMa (reoJiouiKO-eKOHOMCKa on en a) ca  
jipvi.'HM cncTCM H M a ( r e o j i o u i K a  iic " ip a > K H B a ii> a -o jip e b e iic  eTane; MOHHTopHHr MHHepajiHO— 
—CHpoBHHCKe 6a3e h jjp.), KaKo y BeprHKajiHoj TaKo h y X0pH30HTajiH0j paBHH.



CncTeMCKM n p m rrv n  n reoJiouiKo-eKOHOMCKa oueH a .ne>KHiiiTa MHHepa;iHHX cnpoBHHa

Ca C T aH O B H iiiT a H a j m n p e  r e o j i o u i K e  n p o S jie M a T H K e , y K o jy  c e ,  p a 3 y M e  c e ,  y K J b y iy jy  
n  r e o J i o u i K a  H C T pa>K H B aiba jie> K H inrr a  M H H epajiH H X  c i i p o B i i n a  h  H>HXOBa o n e f i a .  n p H X B a 'r-  

Jb iiB e  c y  -  6 e 3  K piiT H M K or o c B p T a  n a  n e K e  j j p y r e  flecJiH H H H iije c H c r e M a  -  c j i e f l e h a  K a p a K - 

re p H C T H 'J iia  o j t p e l ) e ib a  o B o r  n o jM a :

-  " C h c t c m  j e  6 h jio  K o ja  H ejiH H a K o ja  c e  c a c T o jH  »)( jd ia  h jih  B H iu e  e j ie M e H T a , K o jn  

iH H e  H>eHy c rr p y K T y p y , H 3M et)y  K o jn x  n o c T o j e  H eK a o j jp e t ) e H a  j je jc T B a , v c j i e j j  K o jn x  c e  

n o H a u i a i t e  u ,ejiH H e p a 3 J U iK y je  o j i  n o i i a i i i a i i . a  6 h j io  K o r a  oj? u .e H lix  e j ie M e H a rr a  h jih  o j i  

n o H a u i a i b a  3 6 n p a  e J ie M e n a T a "  ( K o s t i ć ,  1 9 9 4 ) ;  h

-  " C h c t c m  j e  n p e j iM e T  6 h jio  K o je  i i p n p o j i e  k o ji Kora c m o  yT B pj(H Jiii e M e p u e H T H a  

c B o jc T B a "  ( I I Ia p a n o B , 1 9 7 7 ) ;  h

-  " (  h c t c m  -  y  T e o p n jH  c i i c r e M a  n p e j ic T a B J b a  c K y n  ( k o m i io 3IIH H |y ) e j i e M e n a T a  ( j |e -  

j i o B a )  'iH jn  M e l)y c o 6 H ii  o jih o c h  r io TiH B a jy  H a o f lp e l)e H iiM  3aK O H H M a h jih  n p iu m iu u iM a "  

(K u k o le č a , 1986).
Y  o j i n o c y  H a r e o j i o u i K a  H C Tpa>KHBau>a h  n p i iM e H y  o n u i T e  T e o p n j e  c i i c r e M a ,  M o p a  c e  

n o J ia 3 H T H  o jj c j i e j i e h i i x  K ap aK T ep H C T H K a: 1 )  CHCTeM j e  o f l p e t j e n a  n e j i n n a ,  n a  i ip e M a  t o m c  
h  r i p o n e c  r e o j io iu K H X  H C T pa>K H B aiba h  n p o n e c  re o J io u iK O -e K O H O M C K e  o n e u e  jie>K H U iTa 

M H H epajiH H X  c n p o B H H a  M o * e  c e  T p e T H p a T H  K a o  H e j in r ia ;  y  K H H ecK oj r |jH J i0 3 0 c } in jn  n p o c -  

n eK H H je  h  HCTpa>KHBau>a o b o  c e  n o c e 6 H O  H a r j i a i u a B a ,  a jiH  h  ' i i i i b e n n H a  j i a  n p o c i i e K i i i i j a  h  
HCTpa>KHBaH>a i ip e j ( c rra iiJ i> a jy  caM H  n o  c e 6 n  j e j j a n  n o j ic n c T e M  y  K p v im o M  c h c t c m v  VKVUiie 

n a p o j i n e  u p i i i i p e j i e  ( C i o h , 1 9 9 6 ) ;  2 )  CBaKH c h c t c m  c e  c a c T o jH  o ji o jjpe l)eH H X  jie jio B a  
( e j ie M e n a 'r a - i io j ic n c T C M a , n a p a M e T a p a ,  H 0 K a 3 a T e jb a )  KojH  'u m e  o j ip e tp e n y  c rp y K T y p y  (k o m - 

no3H H H jy  j je j io B a ) ;  CBaKa e T a iia / 'c f ia a a  re o jio u iK H X  iic 'ipa>K H iiaii>a MO>Ke c e  T peT H paT H  K ao  

i io jIc iic 'i’eM  y  0K B H py n c j i i i n e  n p o i j e c a  re o jio u iK H X  uc 'ipa>K H B aii>a, a jiH  c e  e T a n a ,  Ha HH>KeM 

H H B oy, MO>Ke n o c M a T p a T H  h  K ao  o j j r o B a p a jv h i i  cn c T e M  K o jn  HMa C B oje iiojicHCTCM e; c jih t h o  j e  

h c a  n p o n e c o M  reo jio u iK O -eK O H O M C K e o n e n e  jie>KHUiTa, T iijii c e  noj^CHCTeMH m o iv  i r s p a  ii i 'r ii  
n p eK O  o ji i  ( )B a p a jy h i ix  M o jie jia ; 3 )  3 a  K BajiH TeT  C B aK or c n c 're M a  j e  6 riT aH  HaHHH n a  Kojn c y  

u>eroB H  e jieM eiiT H  i io B e s a n r i ,  o jih o c iio  KOMHOHOBaHii, j e p  j e  "c h c t c m  c i i c n n c f i i r in a  k o m iio 3 h - 

H irja jje j io B a "  a  "K iiajiH TCT H e o j ip e t )y je  iiO 'iy iiy ii()  c h c t c m " ( K o s t i ć ,  1 9 9 4 ) ;  K a p a K T e p r ic in -  
’i a n  j e  c r a B  j ja  j e  k o jj  o u e n e  j i e * H iU T a  M H H epajiH H X  c n p o B H H a  rjia B H H  c jjaK T o p  K o jh 

o 6 p a 3 y j e  c h c t c m  h j ih  3 3 k o h  K O M iio i i in n je  cn c T C M a  M C T o j io j io r n ja  re o J io u iK O -e K O H O M - 

CKe o n e n e  ( C t c c | ) a  i r o  b h  t  , 1 9 8 9 ) ;  4 )  j ie j io i i i i  c h c t c m 3 (H a n p .:  e T a n e  r e o j i o u i K i «  licT p a - 

>KHBau>a h jih  M o jie J iH -n o jjcH C 'i’eM ii k o ji o n e H e )  v t h t v  H a j j p y r e  e jieM eiiT C  h  H a c iic t c m  y  

Uc j ih h h ; 5) H e Mo>Ke c e  CTaBHTH 3HaK je jn ia K o c 'n i  H 3M el)y C T a ib a  h  y -n iH a ja  e jie M e n a 'i 'a  i ia p a -  

M e T a p a  h jih  iio jic ticT C M a (c b iix  s a j e j iu o  i ij ih  n o je j iH iia T iio )  h  C 'rau>a CHCTCMa K a o  n e j in i i e ;  cT a - 
H>e h  n o H a r u a ib e  cncT C M a j e  J ip v r o j a 'i n j e ,  o jiiio c h o  n o c e 6 H o  h  c r ie n iic fiiiT H o ; 6) c h c t c m  B p iiin  

vTHiiaj Ha CBoje O K p y * e u > e , a jiH  h oho j ie j iv je  H a u > e ra  (H a n p .:  y rn iH a j c n o j b i i o r  Tp>KHiiiTa h 
n e n a  n a  reo jto u iK o -eK O H O M C K V  oiieiiv h  o ju  o B a p a jv h e  n p o M e H e  y O K B iipv u>e h  c ji .); 7 )  n a j -  

Ba>KHirja oco6HHa CBaKor CHCTCMa cy u > e ro B a  e M e p u e iiT H a  iijih n iiT c rp a 'n iB H a  cBojcTBa, ojt- 
hocho TaKBa c iio jc T iia  cHCTCMa Koja H eM ajy  kom iiohltitc K o je  T iin e  n p e jiM e T . VcTiiapn. aKO 

H eM a eM ep i,ie iiT H iix  C B ojcTaB a OHjta j e ju io c 'r a i i i io  hc nocTojn hii chctcm, a  y n p a B O  CHCTCMCKa 

a i i a j u r i a  0 M 0 r y h a B a  oTK pH Bau>e e M e p u e H 'r a r ix  C B o jc 'raB a , jiok c e  a ju iT H B iia  CBojcTBa n p e j i -  
Mera M o ry  y i ’B p j i i m i  j ip v n iM  o6jmiiHMa aH a jiH 3 e .

y OK B H py n p o i j e j i v p e  p e a j i i r i a u u j e  c h c t c m c k c  a H a ju i3 e  n o T p e 6 H o  j e  o 6 aB H T H  c j i e j t e -  

h e  o n e p a m i j e  ( K a n y c T i i t i a  h  J t p . ,  1 9 8 9 ) :  1 )  o j j p e l ) i iB a ib e  n p e j tM e 'r a  npoy>iaBaH>a; 2 )  H3- 

p a j j a  n p e i J i e j t a  c b h x  j je j io B a  (e j ie M e H a T a  h j i i i  K O M n o n eH T H ) H H jtH B H jty a jiH o r n p e j iM e 'r a ,  

K aKO yT B pl)eH H X  TaK O  h  n p e T n o c T a B J b e H H X , h j i h  pa3JiiiT H T H X  o 6 jiH K a  ( B a p r i je T e  r a )  k o -  

jie K T H B H o r n p e j iM e T a ;  3 )  yT B pl)H B aH >e o j^ H o c a  K o jn  c f)o p M H p a jy  c h c t c m  ii  3aKona k o m iio -



410 XI- M M JlO B aH O B H h

(H n u je  cncTCMa; n  4) y T B pi)H B att> e  6 a p  j c / u i o i  e M e p i je H T H o r  CBojcTBa npoyHaBaHor 
r ip e jjM e T a .

J],eTaJbiinja aHajiHia cyujTH H CK H X  e j ie M e H a T a  M e T o j jo j io r n j c  cH CTeM CK e a H a jiH 3 e  

(noc'rynnocT e 'rana h  pa/ioBa) paspa^eH a je  y ojjroBapajyhoj JiHTepaiypH H3 eKOHOM HKe 

M iin e p a ji i iH X  cnpoBHHa ( KaraHOBHH,  1985).

CHCTEMCKH HPMCTyiI M 1E0.101UK 0-EK 0H0M CK A OIIEHA 
IE>KMIIH A  MMHEPAJIHMX CMPOBMIIA

M ’iV icT H o  KOMiuieKCHH K a p a K T e p  reo jio iiiK O -eK O H O M C K e o q e H e  J io K H im  a M iin e p a jn i ic i  

c n p o B H H a, 6 e 3  o 6 3 H p a  j ia  j ih  c e  OHa n o c M a T p a  K a o  c j io » c e H a  anajiH TH H K O —C H ir i 'e 'n r iK a  m c 'i o - 

Iia  ( n o c 'iy i ia K )  h jih  K a o  n p o n e c ,  H M nepaTH B H O  H a M e h e  n o 'i p e 6 y  K o p i i iu h c i i ,a  cH C TeM CK or 
n p H c iy n a  KaKO y  T e o p n jcK O M  'raK O  h  y  i ip a K T ii 'in o M  / ic jiv  OBe o 6 j i a c r a .

I I o j i a 3 e h H  o j i  n p e j iy c j io B a  j ia  je  u p o H ,e c  re o jio u iK O -e K O H O M C K e  o n e i i e  jie > K n u jT a  m h - 

H e p a jiH H x  c n p o B H H a  o j i r o B a p a j v h n  c h c t c m , y c K J ia jiy  c a  M e T o j io j io n i jo M  cH C TeM CK e a H a -  
j n i3 e ,  n o T p e 6 H o  j e  K 0 H K p eT H 3 0 B 3 T H  h  j ie r f i i i i i i ic a T H  j ie j ro B e  c n c T e M a  ( n o j ic i ic T e M ii ,  n a p a -  

M C Tpn -  n o K a  ia T e jb H  o n e n e ) ,  K 0 M n 0 3 H n n jy  c u c T e M a  h  x n j e p a p x n j y  c n c T e M a  h  n o jjc H C T e -  

M a, K a o  h e M e p i . ie n T iia  c B o jc T B a  CHCTeM a.

y ochobh reojioiHKO-eKOHOMCKe oueHe Jicx<niirra MHHepajiHiix cnpoBima cy 6poj- 
h h  n o K a 3 a T e J b i i  Bpcjiiiocnor h naTypajiHor KapaKTepa. O i i h  cy j i e T a jb i io  paspa^enn y 
onroBapajvhoj nayiiH0-CTpyHH0j JiHTepaTypii. Koji npiiMene CHCTeMCKe a H a jiH 3 e  Mopa 
c e  H3BpuiHTH r p y n n c a i b e  thx n o K a 3 a T e J b a  y  o j^ H o c y  Ha nojjcncTeMe (Moj^ejie), K o jn  'iHiie 
cHCTeM. H 'iM e h v  n o K a 3 a T e jb a  n o c T o j e  T e c H e  Me^yco6He Bese -  Kopejiaunone h cf>yHKUii- 
OliaJIHe 33BHCHOCTH.

Bpoj i io j ic n c T e M a  je p a ' i J i i i ' i i r r  h  3aBHCH o j ;  C T e n e n a  HCTpa>KeHOCTH h  npoy'ieiioc'rii 
j i o K H i i r r a ,  o / ih o c h o  e 'r a i i e  n o c j i e  K o je  c e  B p u in  reojiouiKO-eKOHOMCKa o i j e n a  j io K H U iT a .

O n iU T ti  o 6 j ih k  n p o u e c a  re o jio u iK O -e K O H O M C K e  o n e H e  J io K i iu iT a  M H H epajiH H x c n p o -  

BHHa K a o  o j i p c f / e n n  c n c T e M  MO>Ke HM aTH c j ie j i ;e h e  n o jic i iC T e M e  y  B irjry  M o jie n a :  re n e T C K H , 

r e o j io u iK H , T exH H H K O —e K c n J io a T a u H O H H , T ex H O Jio u iK H , t p >k h u h ih , reoeKOJiouiKH, e K o -  

h o m c k h  n  c b o j^h h  M O fleji. I lo je n H H H  a y T o p n  ( n a  n p .  C T e c J j a H O B H i ,  1989, 1989a), 
H 3jiB aja jy  c j i e j i e h e  M o jie jie : r e o j io u iK i i ,  eK C iu ioaT anH O H H , eKOHOMCKH h  c b o jih h  -  r e o j io u iK O -  

—eK o n o M C K n , a jm  j e  t o  y>Kii i ip n c T y ii  n p o 6 jieM a T H H H  j e p  3 a H e M a p y je  h jiii  HejioBOJbHO n c r i r ' i e  
rieK e r H a ia j i r e  e jre M e ir  r e  reo jio u iK O -eK O H O M C K e o u e i i e  y  uejiH H H .

M iM e t)y  c b h x  M o j ie j ia  nocToje o j j p e ^ e H e  B e 3 e , a y OKBHpy CBaKor o n  u.hx HaJia3H ce 
B e h ii  6poj KapaKrrepHCTH'iHHX napaMeTapa-noKa3aTejba.

X n je p a p x H jc K a  c 'ip y K rr y p a  c ircT eM a reojiouiKO-eKOHOMCKe o n e H e ,  n p e  C B e ra  j e  o j i p e h e -  

i ia  i ip i iM c ii .c i io M  M e T o jT o jio rn jo M  T aK B e ou;eHe, K o ja  n o  c y u rn iH H  o c T B a p y je  y j i o r y  3aK O H a 

K0M H03HHHje c u c T e M a . r i p n  TOM e je 'iira'iajno iia  c e  Ta M e'ix )/(O Jio n rja  y  o j in o c y  H a h o b o  
n p o n a b e n a  jie > K H in 'ra  (K o ja  c e  j o u r  H e HCTpa>Kyjy y  v>KeM  CMHCJiy T o r  n p o i j e c a )  'i i i a ' i a j n o  

p a3 J iH K y je  o jj  n p e T X 0 jjH 0  h j ih  j ie T a jb n o  HC'ipa>KeiiHX JioKHiura (C 're f jia iio ii i i 'i ,  1996).
I l o c j i e j i i b a  K o u c r a r a n i i j a  n p iiX B aT a  c e  y c ji0 B H 0  jep c e  npH reo jio u iK O -eK O H O M C K o j 

oueHH Ha K p a jy  6 h j io  Kor c'rajurjyMa/errane r r c T p a m n ia n .a  n p iiM e u > y je  h c t h  aH ajiH TH H K o—c h h -  

re r ii'iK H  n o c 'iy n a K , a jiH  je  o c h o b h h  n p o 6 jie M  p a c iio jio ^ K in io c j' ,  K B a irrH 'ra T H B H a  h  K B a jiH ra - 
i’H B H a, re o Jio u iK H X  h  6 p o jH H X  j ip v rr iN  n a p a M e T a p a  (cJjaK T o p ii, n o K a s a T e jb H ) ,  o / i i io c i io  u .u x o B a  

H ecvM ir.H B a  y c K a  o r p a iir i ' ie H O C T  y  iio 'ic 'I'h iim  cTajiH jyM H M a. T e K  K a /ia  c y  3 a B p u ie H a  jjeT a jfeH a 

Hcjpa>KHBaH>a, i i3 B p iu e n  n p o p a 'i v i i  p e s e p B H  h  o h  0cj3HUHjeJiH0 npHXBaheH, p a c n o j i a ^ c e  c e  c a  

ajjeKBaTHOM  KBajiHTeTHOM  HHcjjopMaiuijoM o Jie>KHruTy y H>er0B0M reojrouiKO-eKOHOMCKOM 
c m h c jiv . MeI)yTiJM, c T B a p n o  K O M iuieTH a h  onTHMajiHa n iic j jo p M a n ii ja  o J ic > i< u iin y  o cb h m
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reojiOLLiKO-eKOHOMCKHM (J)aK TopH M a ii n o K a -ia 'i’c Jb iiM a  n  113 i i .h x  ii'iB ejieiiH M  c h h t c t h m k h m  

eKOHOMCKHM H 3pa3H M a BpeflHOCiTi J io K ii i i iT a , C T a ja h e  n a  p a c n o jia r a n > y  TeK  K ajia  jiO K iin iT e  

6y^e np0H3B0flH0 iicHpiiJbeHO.
I t a j j a jb e ,  6 h t h o  j e  i io j i i iv h n  jia  CBaKH c h c t c m  HMa CBoj CTpyK TypH H  h h b o .  T o  c e  o j ih o c h  h  

H a n p o n e c  re o jio ii iK o -e K o n o M C K e  e n e n e  jie> K H u rra  M iiH epajiH H X  c n p o B H H a. O B aj n p o u e c  

m o> kc, M etjvTHM , y  OKBHpy c n c r e M a  MOHHTOpHHra M iiH e p a JiH O -c iip o B H iic K e  6 a 3 e ,  jia  u p e ji-  

c r a B J b a  caMO je j ia n  o jj  i io jic n c T c M a  ( 6 j io k  re o jio u iK o -e K O H O M C K e  o n e n e ) .  C j i p v r e  c r p a n e ,  r e -  

i ie rc K ii  h j i h  M eT aJioreH eT C K H  m o jic ji  y  o ju o B a p a jv h i iM  ycJioB H M a, Mo>Ke n p e jic ra B J b a T H  

o jip e ljieH  c h c t c m  c a  cB ojiiM  k o h c t h t ^ t h b h h m  e j ie M e in i iM a ,  aJiH j e  T a jia  y  iiH T a ib v  c h c t c m  

HH>Ker C T p y K T y p H o r HHBoa.
K ojj, p a 3 M a rr p a i b a  x i i j e p a p x i i j c K e  c T p y K T y p e  c n c r e M a  re o jio n iK O -e K O H O M C K e  o n e n e .  

n 0 T p e 6 H 0  j e  H M aT ii y  isiijiv  ti t o  j ia  H 3 M et)y  cncT C M a h  ti3 M ef)y  nojiC H C TC M a ( y  h c t o m  
c tic T C M y ) n o c T o j e  T3B. iio jiy> K tie  n  u o n p e ' i n e  B c i e / o j u i o c t i ,  v c J ie j j  ’i e r a  c e  n p aK T H 'iiio  

c}>opMHpa M pe>K acTH  CHCTCM.
y (J)HJi030(J)HjH iip o c n e K H iije  h  Hcrpa>KHBatba n n c iic T H p a  ce na n p iiM eiiH  n p t iH m in a  

OTBopeHocTH CHCTCMa 3 a  ycMepaBaibe y3ajaMHHX Besa h  o jjH o c a  CHCTeMa ca OKpy>Ke- 
ib e M , Tj. jjpyrtiM CHCTCMtiMa ( C i o h ,  1996).

Y  X H je p a p x H jc K o j c r p y K T y p t i  CHCTCMa re o jio u iK O -e K O H O M C K e  o n e n e  j ie > K t i i in a  m ii- 

H ep a jiH H X  c n p o B H H a , n o jia 3 t t  c e  o n  o T B o p e t io c T t i  o B o r  c n c T C M a  y  o jjH o c y  n a  c h c t c m  
r e o j io n iK H X  i ic rip > i< iiiia ii,a  (y  H eJiiiH H  h j i h  y  o j i h o c v  Ha o / ip e i ^ c n e  e 'i a i ie - C T a j jH jv M e  n o c j i e  

KojHX c e  T aK B a o n e H a  o 6 a B J b a ) ,  a 3aTH M  c e  M o p a jy  K OHCTHTyHcaTH M O flejin K a o  i io j i-  

c h c t c m h  (reH e T C K H , r e o j io u iK H  II j ip . p a n n j e  i i a t i e / i e im  M O jjeju i), c a  H 0 K a3 aT C Jb iiM a  ( e j i e -  

M eH TH M a noflC H C T C M a) K o jn  c y  cacT aB H H  h c j i o b h  c B a K o r  M o j je j ia  (H a  n p . :  c p e j i n .n  c a j jp -  

>t<aj K o p n c H e  K O M noH eH T C  h  i h t c t h h x  K O M noneH T H , c p e j j i b a  h  M H H H M ajm a J i e 6 jb i tn a  p y j i -  
H o r  T C Jia , MHHHM ajiHH M e T p o n p o H e t r r ,  MHHHMajiHH c k o h o m c k h  h  t p a H t m t i t i  caA p>K aj k o -  
p i i c t i n x  K O M noH eH TH  H Jiii y c j io B H e  k o m h o h c h t c ,  p e 3 e p B e  n o  KJiacaM a n  K a T e r o p i t ja M a .  
K a n a iiH T C T  p y jjH H K a h  n o c T p o j e i b a  3 a  n p e p a j j y ,  c b c  B p c T e  T p o u iK O B a , Tp>K H m H a u e H a  

M H H ep aJtH e  c n p o B H H e , p e H rra6H JiH O C T  h t j j . ) .

K o H K p e T H a  p a 3 p a # a  CBaKor Mojjejia, B e 3 e  H3Mei)y tbiix h ojiroBapajyhnx noKa3a- 
r e j b a  ( e j i e M e t i a T a )  3 ax T C B a  noce6Hy pa3pafly h f l a jb a  n c T p a a c i iB a ib a ,  n p e  C B e ra , y ojtnocy 
H a t ) f l r o B a p a j y h e  B p c T e  M H H e p a jm tix  c n p o B i i n a  h  tb t ix o B e  re o jio m K O -e K O H O M C K c  n m o B e  

Jie^K H m T a. H nje n 0 T p e 6 H 0  n o c e 6 n o  noj^BJiaiHTH ĵ a c a B p e M e H e  CHCTeMCKe a H a jm  te y 
O K B iip y  r e o j io u iK H X  H CTpa>K tniM ii,a ti  reojiomKO-eKOHOMCKe o u e i i e  j i o K i m r r a  M tm e p a J i-  

h h x  c n p o B H H a  H iicy  Moryhe 6e3 m iipoKor KoptimheH,a paiiyHapcKe t c m i i i k c ,  ajm h v t 
n o c T o j a i b e  a n e K B a T H iix  6a3a nojjaTaKa it c a i i p e M e n o r  K a T a c T p a  J ie a < H m T a  M tm e p a ju tH X  

C H pO B H H a, OJIIIOCHO CHCTCMa M O H H TO pH Iira M H H epaJlH O —CtipOBHHCKe 6a3e.

3 A K  I , y i IAK

OntUTa T e o p n ja  c h c tc m 3 j e  iipiiMeHJbiiBa y cbhm o 6jiacrtiM a HayHH0 -HCipa>KHiia'iK0 r 
p a j ta  y  reoJiouiKHM n a y K a M a , n o c e 6 t i o  TaMO r j |e  j e  e iiiijie irn ia  BejuiKa H H T e rp a n H ja  paijiti- 
'tHTttx H ay 'iH H x ca3Hatba, Kao ii i to  j e  t o  c j i v i a j  c a  reojiouiKHM HC'ipa>i<uiiaH>iiMa jioKHiura 
MHttepajiHicc ctipoB iiiia n ckohom ckom  reo jio rn joM .

l l p o n , e c  reoJiOLUKO-eKOHOM CKe o n e n e  jioKimrra M im e p a jiH iix  cnpoBHHa -  a j r n  n 
; ( p y i  HX b h u i h x  h  h h > k h x  M H H e p a re H e T C K iix  j e j iH iu in a  -  n p e j j c r a i i j b a  o j i p e l j e n  c h c t c m ,  

o j j h o c h o  n p e j^ M e T  H a  K o jn  c e  m o jk c  n p H M e n iiT H  CHCTCMCKa a H a J i t i3 a ,  y 3  n o m r o i i a H .e  o n -  

roBapajyhe n p o H e f ly p e .  H o p e j^  y T B p i)H B a tb a  n p e ^ M e T a  n p o y q a B a u , a ,  p a s p a j ^ e  c b h x  f le j io -  
B a , n p e  C B e ra  i i o j i c n c r e M a ,  K o jn  ' i i i n e  c r p y K T y p y  re o jio m K O -e K O H O M C K e  o n e n e  ( r e i i e r -
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CKH, reOJIOLUKH, T eX H H H K O -eK C nJ!O aT aU H O H H , TeX H O JIO m K H , eKOHOMCKH, reO eK O JIO m K H , 
c b o / i i i h  h  j ip . ,  n o  n o  r p e f i n ,  m o j i c j i h ) ,  y K J i> y 'iy jy h n  n m iie  j ie c e T H iia  H aT y p a jiH H X , n p e / n i o c -  

h h x  h  cH H TeTH 'iK H .x n o K a s a T e jb a ,  n o c e Č H a  na>KH>a M o p a  6 h t h  n o K Jio H > eH a M e l)y co 6 H H M  

B e 'ia M a  i i a B e j ie i in x  n o j jc n c T e M a  h  n o K a 3a T e j b a ,  Kao h  0 T B 0 p eH 0 C T H  CH CTeM a, K a o  n e -  

j i h h c ,  k o j h  n p e j ic T a B J b a  re o jio m K O -e K O H O M C K a  o H e H a , n p e M a  j ip y r i iM , K a p a K T e p H C T im -  
HHM H H e’ia o 6 n j ia 'iH H M  CHCTeM HM a.

y j ia jb e M  H a y 'i n o —H C Tpa^fH B aH K O M  p a j j y  y  o 6 j ia c T H  n p iiM e H e  C H C TeM C K or n p n c T y n a  

h c n c r e M C K e  a i i a j n r j e  y  o 6 j ia c T H  r e 0 J i0 m K 0 - e K 0 H 0 M CK e o i | e n e ,  K a o  n p i io p i iT e T H H  

sa jia T a K  c e  n o c T a B J b a  p a  s p a j ia  B e j i i iK o r  6 p o j a  pa3JiH 'iH T H X  CHCTeM a y  c K J ia jiv  c a  H a j-  
i n a ' ia jn i i jn M  M im e p a jiH H M  c n p o B H H a M a  J i i r r o c ( j ) e p e  C p 6 n j e ,  o j i i i o c h o  r e 0 J i 0 m K 0 - e K 0 -  

h o m c k o m  o n e n o M  ( ) j i r o B a p a jy h n x  r e 0 J i0 m K 0 -e K 0 H 0 M C K H X  T H n o B a  Jie>K H m T a n  j ( p y i  n x  
M iiH e p a re n e T C K H X  je jiH H H H a.
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JIH>KMLHTA M M H E PA JIH H X  C M PO B M H A  GITES MINERAUX

SVSTEMATIC APPROACH AM) ECONOMIC-GEOLOGICAL 
ESTIMATION OF MINERAL ORE DEPOSITS

by

D e ja n  M ilo v a n o v ić

Iii geological sciences, includiiig econoniic geologv, a systematic organization of suhjecls and of tlie knouledge 
aajuired has a futidamenta] importance. Ex«ioniic-geological estiniation of mineral resources, as a complex [3rxx-ss and 
analytical—synthetical pax,,edure, is actuallv a system of several subsystems or eleinents. Subsvstems aic expressed by 
mixiels, wliich can be genetic, geological. mining, technological, economic. cornposite, etc. Ilie components can be 
natuial. evaluation, synthetic gitnjps. For a system, its emergence properties, stvuctuie, specific composition. eft’ects of one 
components 011 othei's and on the system as a whole, and openness of the system must be established.

Key vvords: system , econom ic  geological estiin a tio n , en iergency  p ro p erties , m ineral ore d eposit. m odel,
geo log ic  ex p lo ra tio n , system atic  analysis.

INTRODUCTION

Scientiftc rescarch in the econoniic geology is complex. because the study of an object 
Irom the economic geology aspect (mineral occurrences. ore bodies. deposits. etc.) involves 
economic. mathematical, pliilosophical ancl other methods, in addition to geological. geochemi- 
cal and geophysical methods. This is because. under the economic-geological study (primarilv 
various resource estimations). geologic f'actors and respective indications alone are not sulfici- 
ent for their proper and unilateral expressing the economic value of the estimated botly. or for 
its profitable and geoecologically acceptable utilization.

It follovvs that a planned approach to the econom ic-geological estimation is not only 
justified, but is inevitable in this classical w hole-to -parts (elements) relation. or the rela- 
tion system -subsystem -elem ents (parameters). It is the individualization of subsystems 
and parameters that makes possible the process of geological exploration and study lo be 
divided inlo stages. by the gradual progress principle. and the characterisiic groups of fac- 
lors (subsystems) and indications (elements) to be expressed by respective models. or to

U niversity  o f  B e lg rade , Facu lty  o f  M in ing  and  G eo lo g y , D jušina 7 , B elgrade.
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apply the w hole-to-elem ents relation, and analogy or similarity method. The most impor- 
tant for an econom ic-geological estimation is that unification o f parameters into subsys- 
tems and subsystems into a system should allow the identification of characteristic units 
ol' the studied object. and provide for complete study and respective predictions. Actually. 
a synthesis is arrived ah expressed in one or more indications of the resource economic 
importance. or rather its monetary value (deposit evaluation with or without the time fac- 
tor consideration). The synthetic expression of all factors and indications of an econo- 
m ic-geological estimate is not. nor it can be, a simple sum of the elements, but a com- 
plex entity with at least one emergency property.

Works dealing with systematic analysis in econom ic-geological estimation have not 
been published in this country. Hence the need, among others, to mention several groups 
of problems concerning the systematic approach to the econom ic-geological estimation of 
mineral ore bodies, viz:

-  basic characteristics o f a system and systematic approach;
-  various aspects of systematic approach with the emphasis on m ineral-ore resources 

and base of resources:
-  economic-geological estimation of mineral ores as a system and its elements (subsystems).
However. vvhen using a systematic analysis - in  econom ic-geological estimation as

vvell- it should be remembered that it is a "'refined methodological procedure" vvhich may 
icatl to an inaccurate result if  applied mechanically. Each analysis requires a searching 
approach (K a p u s t i n a  et al.. 1989).

PRINCIPAL CHARACTERISTICS OF SVSTEMATIC APPROACH 
IN GEOLOGICAL EXPLORATIONS

The general theory of systems. or systematic approach, allovvs a system to mean di- 
verse study objects. either material or immaterial. IIovvever, any study (investigation) of 
an object can be represented by a system.

The entire geological science, or iuiy of its disciplines (lithology, dynamic geology, etc.), or any 
part of a discipline. any hypothesis. theory, any geological law, etc. can be taken for a syst.em.

Basically. vvhat matters is not the natural or contemplative object taken for a system, 
but the requirements it must meet to be considered a system ( S h a r a p o v .  1977).

A system obviously depends on the purpose of its study.
Depending on criteria, there are static, dynamic. and retrospective systems, and there 

also are kinematic, combined, open and closed systems, etc. A systematic approach can 
be: historical. elementary. structural. functional. integrative, communicative, etc. For in- 
stance. for a system -com m unication approach, the communication, both vertical and- hori- 
zontal. of a concrete system, (econom ic-geological estimation) with other syst.ems (geolo- 
gical exploration stage; monitoring mineral resource base, etc.) is important.

From the broadest geologic aspect, including of course geological exploration of mi- 
neral ore deposits and their estimation, acceptable-w ithout critical comments on other 
system defm itions-are characteristic determinations of the notion:

-  ”A system is any entity composed of two or more elements forming its structure, 
which are interacting and ovving to vvhich the behaviour of the whole differs from the be-
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haviour of any of its eiements of from the behaviour o f the sum of elements" (K o s t ic .  
1994); and

-  ”A system is an object of any nature in which emergency properties are establish- 
ed" ( S h a r a p o v ,  1977); and

-  ”A system in the theory of systems is a group (composition) of elements (parts) 
vvhose interrelationships are controlled by iaws or principles” ( K u k o l e č a .  1986).

For geological exploration and for application of the general theory of systems, one mus' 
consider the follovving: (1) system is a determined entity, therefore the sequence ot geological 
explorations and of economic evaluation of mineral deposit can be taken for a vvhole; this is 
emphasized in the Chinese philosophv of prospecting and exploration are taken for a subsystem 
in the lćirge system of national economy ( S iun ,  1996); (2) each system consists of parts 
(elements/subsystems, parameters, indications) which form a structure (composition of paits); 
each stage/step of geological exploration can be taken for a subsystem of the vvhole geological 
exploration process. but. at a lower level, a stage can be considered a system composed of its 
subsystems; similarly, subsystems of the economic-geological estimation of a deposit can be 
treated on respective models; (3) quality of a system depends on hovv its elements are related 
or composed, because "a system is a specific composition of parts” , and "quality is not com- 
pletely detemiining a system” ( K o s t i ć ,  1994); a characteristic concept is that. in a mineral 
deposit estimation. the main factor fomiing the system or the law of the system composition is 
the method of the economic-geological exploration stages or models/subsystems of the estimate) in- 
fluence other elements and the whole system; (4) paits of a system (e.g. geologiail exploration sta- 
ges or models/subsystems of the estimate) influence other elements and the vvhole system: (5) state 
and influence of elements/parameters or subsystems (collective or individual) and the state of the 
whole system are not equal: the state and behaviour of a system is different. particular and specilic; 
(6) a system influences its environment, and is influenced by it (e.g. influence of extemal market and 
prices on the economic-geological estimate and respective changes in it. and the like); (7) the most 
impoitant characteristic of any system are its emergency or integrative propeities. that is tlie system 
propeities not possessed by the object components. In fact, vvheie there are no emergency properties. 
theie is not a system, and it is the systematic analysis which enables the identification of emeigency 
properties. vvhereas additive propeities of an object can be established by other analy(ical forrns.

The procedure of a systematic analysis includes the follovving operations (Kapus-  
t i n a  et a l . ,  1989): (1) defrnition of the study object; (2) review of all componerit parts 
(elements or components) of individual object. both identifred and supposed. or various forms 
(varieties) of the collective object; (3) definition of relationships and laws of the system com- 
position; and (4) delinition of at least one emergency property of the studied object.

A more detailed analysis of the principal methodology elements of a systematic 
analysis (sequence of stages and vvorks) is given in reference literature on the mineral ore 
economy ( K a g a n o v i c h .  1985).

SYSTEMATIC /VPPROACII AND ECONOMIC-GEOLOGICAL ESTIMATION 
OF MINERAL ORE DEPOSITS

The extreme complexity of an econom ic-geological estimation of a mineral ore de- 
posit. vvhether scrutinized as a complex analytical-synthetical method (procedure) or a
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process. imperafively requires systematic approaeh in both theoretieal and practical consi- 
derations.

Because the process of the econom ic-geological estimation of a mineral ore deposit 
is a system. parts of the system (subsyst.ems, parameters of the estimate), its composition 
and hierarchv of the system and its subsystems, and the emergency properties of the sys- 
(cm ought to be speeilied and defmed.

. Vn economic-geological estimate of a mineral ore deposit is based on numerous indica- 
tions of its value and nature. vvhich are discussed at length in scientific and professional litera- 
lure. For use of the systematic analysis, indications must be classified into subsystems (models) 
of' a svstem. The indications are closely interrelated-correlated and functionally related.

The number of subsystems varies in relation to the level of deposit exploration and
study. or to the stage preceeding the econom ic-geological estimation.

A general form to the econom ic-geological estimation of a mineral ore deposit as a 
svslem can have the following subsystems: genetic. geological. mining, technological, 
marketing. geoecological. economic and composite models. Some authors (e. g. S t e f a n o -  
v ic h .  1989. 1989a) mention only geological. mining, economic, and composite econo- 
m ic-geological models, but seem to neglect or overlook some important elements of the 
econom ic-geological estimate on the whole.

All models are related in some way, and each of them includes a number of charac- 
t eri stic parameters -  indications.

The hierarchial structure of the econom ic-geological estimation system is determined
primarily by the applied method of estimation, which essentially has the role of the sys-
lem composition law. The method relative to the newly discovered deposit (yet to be ex- 
plored) significantly differs from those for a preliminary or well explored deposit (Ste-  
f a n o v i c h .  1996).

The last above statement is accepted provisionally, because in an economic-geological 
estimation. at the end of each exploration stage, the same analytical-synthetical procedure is 
used: the main problem is the availability and qualitative and quanfitative geological and many 
other parameters (factors. indications), or their certain paucity in early stages. An adequately 
good information about the deposit in the economic-geological temis is available only upon 
thc complction of detail exploration. estimate of the reserve and its official approvement. 
However. an actually complete and optimum information about the deposit, all relevant eco- 
nomic-geological factors and indications and the deuced synthetic economic expressions of the 
deposit valuc. will be available only after the deposit has been exhausted.

It should further be emphasized that each system has its structural level. This also 
refers lo Ihe process of the econom ic-geological estimation of a mineral ore đeposit. This 
process, hovvever. can be only one of the subsystems (econom ic-geological estimation 
unil) in the monitoring system of the mineral resources base). On the other hand. the ge- 
netic or metallogenetic model can be. under certain conditions, a system vvith its constitu- 
tive elements. but then it is a system of a lower structural level.

The hierarchial structure of an econom ic-geological estimation system should take 
into consideration the longitudinal and transversal relations between the systems and be- 
tvveen subsystems of a system, forming a virtually reticular system.
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ln  Ihe philosophy of prospecting and exploration. il is insisted on the principle ol 
system openness for interrelation and correlation of the system and the environmenl. i.e. 
other systems (S i un .  1996).

In Ihe hierarchial structure of an econom ic-geological estimation system of minera! 
ore deposit. the openness of the system is assumed to the geological exploration syslem 
(vvhole. or the stage preceeding the estimation), followed by construction of (genetic. geo- 
logical. and other mentioned models) subsystems using indications (subsystems elements) 
vvhich are conslituent parts o f each model (e.g. mean contenl of useful and harmful com- 
ponents, mean and minimum ore body thickness. lowest metric percent. minimum econo 
mic and limiting content of useful components or provisionally useful component. reserves 
by classes and grades, and ore processing capcities. all kinds of costs, mineral ore market 
price. profitability, etc.).

Development of each model. relationships between models and respective data (elc- 
ments) requires more detailed research and exploration, primarily in respective mineral 
ores and their econom ic-geological types of deposits. It goes without saying thal a mo- 
dem  estimation of mineral ore deposit is not possible without the computer techniques. 
vvithout an adequate data base, an up to date mineral deposits inventory. and the mineral 
resources monitoring system.

( ’ONCLUSION

The general theory ol' systems is applicable in any field of geological research or 
exploration, especially where the integration of scientiflc knovvledge is high. as il is in 
geological exploration of mineral ore deposits and in economic geology.

The process of the econom ic-geological estimation of mineral ore deposits-and other 
higher or lower metalogenetic units-is a system, or an object to which the systematic 
analvsis is applicable if a respective procedure is observed. In addition to determining Ihe 
object of study. developmenl of all parts. subsystems in particular. forming the slruclure 
of the econom ic-geological estimation (genetic, geological, mining, technological. econo- 
m ic-geological, composite, and other required models). including tens of natural. valuati- 
on and synthetic parameters, a particular consideration must be given to the interrelation- 
ships ol the subsystems and parameters, and to the openness of the whole system of the 
econom ic-geological estimation to other, characteristic and inavoidable syst.ems.

A priority task in further research of the use of systematic approach and svstematic 
analvsis in the economic-geological estimations is the development of a large numbcr of dif- 
lerent systems of the most important mineral ores in the lithosphere of Serbia. i.e. econo- 
mic-geological estimation of different types of deposits and other mineral genetic units.
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