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YfIK 553.04 OpiiriiHaJiHH Haj/"niH paji

JIE)KH1ITA MMHEPAJIHHX CHPOBHHA - GITES MINERAUX

yTHU,AJ PA3BBOJA METArEOJIOrHJE HA OniHMAJIHOCT
rEOCJIOUIKO-EKOHOMCKE OHEHE MHHEPAJIHHX PECYPCA

Qi
flejaHa MHJioBanoBHha*

IlojaBa h pa3Boj hobc HayHHe ffHcuHnjiHHe-MeTareojiorHje yTHaajiH cy cyniTHHCKH Ha reojiornjy y hcjih-
hh, a fioce6HO Ha CBaKy nojeflHHaMHy reojiouiKy AHci;HnJiHHy. CTBopeHH cy npe”ycjioBH ~a ce npHecryiiH cncre-
MaTCKOM, JiorHMKH 3acHOBaHOM npeHcnHTHBaH>y npeflMeTa npoyMaBaH>a, crpyKType h npHMen»HBaHHx MeTojja
ca3HaH>a, ca noce"HHM aiajeHTOM Ha HajsHanajiiHje nojMOBe h H>HMa ojjroBapajyhe TepMHHe. KliacncJ)HKaHHje,
cyffOBe h pa3JiHHHTe THnoBe 3aKJbyMHBaHja.

Y pa;jy cy aHajiH3HpaHe KapaKTepncTHHHe pejiaijuje H3Met)y MeTareoJiornje h eKOHOMCKe reojiornje. npe
CBera ca acneKTa re0JiOUiK0-eKOHOMCKe oueHe MHHepalJiHHX pecypca. ojihocho nojaBa h Jie>KHuiTa MHHepajiHHX
CHpOBHHa H XHjepapXHjCKH BHIHHX MeT3JI0reHeTCKHX jeAHHH"a.

KJi>y«e peio: MHHepaJiHH pecypcn, reojiOHiKO-eKOHOMCKa onena, MeTareojiorHja, HH ycTpnjcKa KJiacH(f)HKa-
UHja, cHCTeMCKH npHCTyn.

yBoli

OnTHMajiHa reojioniKO-eKOHOMCKa onena nojaBa n Jie)«iimTa MHiiepalJiHiix cnpoBii-
na - Kao KOMnjieKcan aHajiHTHMKo—hhtcthhkh mectojiojioiiikh nocTynaK h Kao Teaomrre
eKOHOMCKe reojiornje - HMa Kao ochobhh hhjl v'nipAHBaii.e eKOHOMCKOr iiia‘iaja o/iiiociio
KpeTHHM reOJIOIHKHM, eKOHOMCKHM H j(pyniM yCJIOBHMa.

MeTOfl0JiOIHKa npeTnocTaBKa 3a TaKBy oiieHy je, H3Mei)y ocTajior, Kao h y cBaKOM
jipyroM HayHHOHcipa®<HBaiiKOM pany, nocTojaite jacHO ojipei}eiiHX nojMOBa, ojihocho
ajieKBaTHO jioi h'ikh 3acnoBana 'repMHiiojioriija, 3aTHM jioi h'ikh h mctojiojioiiikh hc-
npaBHO nocTaBJbene Kliaciifj)iiKannje, nomTOBaite Teopnje cyj(OBa, Kao o6jniKa MimiJbe-
iba, h nace6HO, saKJbMiHBaiba Kao o6jmKa MHUiJbeita hjih Jiorn’iKor jiejioBaita, npeKO
Kora ce jio6njajy hobii cyjioBH h 3HaH.a.

EKOHOMCKa reojiomja h reoJioniKkO-eKOHOMCKa ou,eHa y oKBiipv n.e, Kao h CBe jipv-
npo6jieMa y Be3H ca npejiMeTHMa npoyHaBau>a, npiiMeibeHHM jesHKOM, crpyKTypaMa h
MeTOj"aMa ca KojHMa ce cycpehy n Koje KopncTe y npoijecy ca3HaBaiba, ojihocho pema-
Baiba ojiroBapajyhnx npo6jieMa h 3ajiaTaKa y nay'iiioM HCTpa>KiiBaiby h iruiaraii.v pe-
3yjiTaTa iiav'inor ca3Haiba h nocTojeher 3Haiba.

PynapcKO-reojiouiKH c})akynTeT YHHBep3HTeTay Beorpaay, ‘ByuiHHa 7, Eeorpan.
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HaBejjeHa h flpyra nHTaita h npofijieMH cy y Hajy>Koj Be3H ca MeTareojioriijoM h
ifceHHM flaJbiiM pa3BojeM. Me~yTHM, npo6jieMaTHKa OBe pejiaTHBiio HOBe reojiouiKe juic-
HHnJiHHe H3 iunpoKe nopo/ume McranavKa Hiije jjOBOJbHO no3iiaTa y jyrocJioBeHCKoj
oflroBapajyhoj HayHHO-CTpyHHOj JiHTepaTypn, HaKO je joui 1973. roflHiie odjaBJben npe-
boji pajja H. N. IllapanoBa "O MeTareojiornjH", Kojn ce CMaTpa, ys joui je/jaH HJianaK
ce npHCTynHJio pa3Maiipan,y j(Be rpyne nHTaiba h npo6jieMa:

- aHaJiH3a ochobhhx o6ejie*ja MeTareojiornje Kao jej*He oj* MeTaHayKa, h

- KapaKTepncTHHHe pejianirje H3Met)y MeTareojiornje h eKOHOMCKe reojiornje, ojj-
hocho reojiouiKO-eKOHOMCKe oneHe MHiiepajiHHX pecypca.

KoMHJieKCHa npo6jieMaTHKa tibpcthx MHHepaliHHX cnpoBHiia JiHTOcr[)epc Cp6nje,
Mopa 6hth jjonyibeHa h MeTareojiouiKHM npncTynoM, jep ce 6e3 Tora He Moace peuiHTH
jejtan 6poj noce6HO aKTyejiHHX h 6hthhx npo6jieMa, noce6HO y o6jiacTH onerre noTeH-
HHjaJiHocTH, npocneKHHje, ncrpa>KHBait,a h reojioiukKO-eKOHOMCKe oueite MHHepajiHHX

pecypca.

METArEOJIOTCIJA KAO JEfIHA O™ METAHAYKA - CABPEMEHH I1IPIK IM 1

ripe HeuiTO Mau>e ojt Tprr jjertettHje, iiopojtiirjtr MeTaHayKa (MeTaJiorHKa, MeTaMaTe-
MaTHKa, MeTaxeMiija, meTakaptorpacprrja h jrp.), nprtjrpy>Kitjra ce joui jejuia cnenrrjajrit-
30Bana rpaHa - MeTarcojiorHja.

MeTareojioraja npoy'taBa jrortt'tKC OCHOBe, cacTaB h circTeMaTH'riioc'r reojiouiKor
3HaH>a, MeToj”e H3Bol)eH>a TeopHja, 3aKOHa, peTporHose h nporHose, MaTeMaTH3aHHjy h
je3HK reojtoi trje. YKpaTKo, to je HOBa HayKa o cTpyKTypn, Mcroj(aMa h pa3Bojy reo-
jiornje, iipoH3auuia H3 noTpebe ja ce npeypejjH h peopraHH3yje reojiornja y Hejnuui,
u>eHe jiHCHHNJIHHe h iiocc6ho cTBopn h pa3Biije caBpeMena Teopuja npocneKHHjcKo—hc-
TpaacHor npoi”eca (Il1lapanoB, 1989).

MeTareoJdionija je HacTajia h Kao oj(roBop Ha KpH3y y Kojoj ce nauuia reojiornja Ha
cajjaiuibeM cTynu>y pa3Boja, Kajja je nocTajio OHHrjiejiHO jja u>eH jjajbH pa3Boj h pe3yji-
TaTH ne Mory 6hth ocTBapHBaHH 6e3 npeTxojiHor CBecTpaHor h jjy6oKor cxBaTan>a, y
JiorHHKOM h MerojjojiciiiKOM CMHCJiy, npejiMCTa, c'ipyK'rype, MeTojra h reojiorrrje h reo-
jioiukhx nayiiiirx jrHCHTttnjiniia y nejiitriri h iiojejimia‘iHO.

MeTareojiot rrja je ycMepeHa Ha pemaBau>e HeKOjiHKO HajaKTyejiHHjHX npo6jieMa,
ajiH h HH3a Jipyrrrx nHTaiba, Koje je n0Tpe6H) pacnpaBHTH, KaKo 6h reojiornja h reo-
JiouiKe jirrentiiidiHirc MorJiH jja ce j(aji>e ycneiuno pa3Biijajy h peuiaBajy cTape h iiobc 3a-
jtaTKe Kojn hm ce nocTaBJbajy.

llajaKTyejiHHjH npo6jieMH cy, npeMa ocHHBagy MeTareojiornje UlapanoB-y (1977,
C. 24- 25) cjiejjehn:

- CHCTeMCKH KapaKTep reojiorttje;

- Teopnja nojMOBa y reojiornjH; h

- Teopitja reojiouiKiix KliacHcJjHKaHitja.

/lpvra KapaKTepHCTHHHa nHTaiba Koja TCKolje Tpe6a Jia peuiaBa MeTareojioraja, npeMa
hctom ayTopy cy: 1) MaTCMa'nrraiirrja reojiorrrje Kao Me'ix)jiojioniKa onepan;Hja; 2) reojiouiKa
JIOKVMcirranitja y cbctjiocth JioniKe; 3) Teopirja iiayiiie peBOJiyu;Hje y reojioritjti; 4) Teopttja
cyji<)Bay reojionijn; 5) Teopnja ":iaKJi,yiHBaii>a y reojiorHjii; 6) Me-rojie v'i'BphiiBaiba vspo'ino-
-liocjiejtit'iiriK Be3ay reojionijn; 7) TCopirja oijene reojioiiiKirx o6jeKaTa; 8) cyuiTHiia jiocm-
riitpiijcKor 3Haiba y reojiornjH; 9) JiorHKa reoJiouiKHX pe'iiiitKa; 10) Teopnja xmioTe3e y reo-
jiotitjii; 11) TCopnja Teopnje (Me'i'aTeoprrja) y reojiorttjri; 12) Teopnja HOMOJiouiKor H3pa-
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»caBan.a y reojionijn; 13) McnijipjioiiiKe ocHOBe peTporaocTHKe h npornocTHKe Yy reojiorHjn;
14) meTofle CTBapaaa eMnHpnjckor 3Haiba y reojionijn: 15) MeTofle CTBapan,a TeopeTCKor
3HaH=a Y reojionijn; 16) MCTOfle npoBepe reojiouiKor 3iian>a; 17) MeTOfle (f)iikcnpan>a reo0-
JioiiiKor 3HaH>a; 18) Teopnja oimcnBaii.a y reojiornjn; 19) TCopnja ofijaiuihaBaiha y reojio-
rnjn; 20) Teopnja ciiMBojiH3aii;Hje h ctiopMalinsannje y reojioi Hjn; 21) TCopnja Mojiejiouaira 'y
reojionijn; 22) Teopnja aKCHOMaTiisannje y reojioi njn; 23) Teopnja pa3Boja y reojiornjn h jip.

IlaBejienn Npo6jieMH h iniTaira ojinoce ce KaKO Ha reojiornjv y nejiHHH, h HH jia-
JoH pa3Boj, TaKO Hna H>eHe 6pojne j*elioBe - nojejjHHaHHe reojiouiKe j*ncnHnJiHHe (mip.
eKonoMCKy reojiomjy), Kojnx, npeMa caBpeMeHHM eBimeimnjaMa hmh 6jiH3y jibc cto-
THHe. lIpn TOMe je, h obom npiuiHKOM, n0Tpe6HO nojjceTHTH jja CBaKa Hay'ina jihchhiijih-
Ha Hma, H3Mel)y ocTajior: cneiiHcjjHHaH npejime'i* iipoy'iaBaii>a, 3aTHM nopeji ochobhhx h
noce6HHX mctojui casnaiha h CBoje ciicniicfiii'iHe mctojic, aJiH hcto TaKO h cBoje 3aKOHe,
npimiiHne h npaBHJia, Kojn, y caBpeMeHHM yclioBHMa, 3axTeBajy - KaKO je Beh HCTaK-
nyTO - jiy6oKy peBH3Hjy. TO nojjpa3dyMcBa CyuiTHHCKe npoMeHe Yy reojioi'Hjn h ibeiuiM
nojejjHHaMHHM jmci”injiHHaMa nojj yrai;ajeM JiorHKe h MeToj ojiorHje. 1lpn tomc, H3y3e-
TaH snauaj hmu chctcmckh NpNcTyn, ojihociio chctcm —aHaliH3a, kojj Kora ce nojia3H oji
H3Me})y Kojnx nocToje ojjpe”ena ysajaMHa jiejcTBa, aliH ce noiiaiuau>e neliHiie pa3JiHKyje
ojj noHaiuaita 36npa HeHHX eJieMenaTa hjih cisaKor nojejjHHaMHor eJieMeirra (eMcpi.ieirr-
hoct)1

CBaKo reojiouiKO 3HaH=e npejjcTaBJba ojjpet)eH chctcm hjih iiojichctem Na ce Ha u>e-
ra Mory npiiMeibHBaTii cbh ohii ochobhh npHHi*nnH h npaBHJia Kojn ce ojinoce nh Ha cBa-
kh jApYyrn chctem, HMajyhn y BHjjy ‘'inn>ciinny jja nocToje 6pojiiH n pasjin'inTn KpHTepnjy-
mh 3a KJiacHcf)lHKamijy n ojiroBapajyhy j*H(}jepennHjaii,Hjy cncTCMa.

METArEOJIOrHJA H rEOJIOIUKO-EKOIIOMCKA OUEHA
MHHEPAJIHHX PECYPCA

Be3a H3Mel)y MeTareojiornje h eKOHOMCKe reojiornje, ojjhocho re0Ji0iuK0-eKOHOM -
cke onene MHHepaliHiix pecypca, npe cBera ce ojjhoch Ha narjiameiiy noipe6y jia ce
TaKBa oijena ycKJiajjn ca cbhm 3axTCBHMa caBpeMeHe JiorHKe n MeTojjojiornje. |laj(aji>e,
cbh ohh Habpojanii najaK'ryejiHHjii npo6jieMH n jipvra nHTaiba KojHMa ce 6aBii MeTareo-
Jiornja, HajBehHHM jjejioM cy aKTyejniH n He3ao6HJia3HH n 3a re0Ji0iuK0-eKOHOMCKY oije-
Hy MHiiepalJiHiix pecypca. Mel)yTHM, y HeMoryhiiocTii j*a ce npiiKa>Ky cbh najKapaK-
TepHCTH'iHHjH h najBa>KHiijH npo6jieMH n nmaiba JiorHsannje reojiouiKo-eKonoMCKe
oiieHe, yKa3yje ce caMo Ha HeKQOjiHKO Haj3Ha'iajiiHjnx, Kao uito cy:

1 J1lecHHIimHja (ojipeJ)eH>e) nojMa '‘reojioiuKO-eKonoMCKa oneua JioKiiuna Miuie-

d)aho bh i, 1989), jipyrn "KOMnjieKCHa ou,eHa™" Tpehn "KOMnneKCHH mctojiojioihkh noc-
TynaK" irrjr Joiu KapaKTepncmrn'iiinje je j(a ce reojiouikO-eKOHOMCKa onena HeTaHHO H3-
jeflliaHaBa Ca HHJjyCTpiljeKOM OljeHOM, eKOHOMCKOM OHCIIOM, TCXHHHKO-eKOHOMCKOM
oUchom h cji., naKO cy to n0TnyHO pasJiii'iHTii nojMOBH. Y jiOMahiiM ycjioBHMa to ce

1”7 CBe y yKynHOM ‘iobckobom HCKycTBy h ca3HaH>y cBeTa, o;t aTOMa j(o BacnoHe. o;i i0BeK0Be mhcvih h
cBecTii o concrBeHoj ei'iHCTciimijH no yKynHe nav'ine, KyjiTypHe, eTHiKe, HHTejieKTyajiHe. MaTcpHjajnic. h
;ipyiUTBeiic H3rpajiii.e. cBe ce Mo*e ojpejiiTH Kao chctcm. CBaKa nojaBa Mo>Ke 6hth Ha hckom cTeneHy
cJio)KeHocTH, ca H3BecHHM GpojeM ejieMeHaTa, KojH h caMH, axo ce nocMaTpajy 3a ce6e, Mory 6hth cjio>kchh Oa
cbojhx elJieMeHaTa, Mory flaKJie, 6hth chctcmh, a y o;mocy Ha chctem, y KOMe cy. Mory 6hth h>ciobh

noflCHCTeMH" (K osti¢, 1994; cTp. 54).
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HCKB3yje y noce6HO npacTHHHOH npHMepy Kafla ce y TlpaBHJiIHHKy o KJiacHcjuiKaiuijH h
KaTeropH3aiuijH pe3epBH" H3 1979. rojunie KopncTii nojaM "TexiiHMKO0-eKOHOMCKa oije-
Ha", a iteHa cajipacHHa ce y noTnyHocTH noKJiana ca cajip*HHOM reojiouiKO-eKOHOMCKe

2. FeiiCTCKa k.laciiq>1kalllija .IOKiuina Miiiiepa.iiiu\ cupoBiiiia B. CMHpiiitBa. - Oivi
KJiacucjniKannja je H3y3eTiio nonyjiapna h y eKOHOMCKQOj reojioriijn h reojiounco-eKonoMCKoj
oueHii cjiy*H Kao ocHOBa 3a iiHJivcipiijcKe ojhiocho re0Ji0iiik0-HHjjycipHjcKe KJiacncjniKa-
Hiije. Ndet)yTHM. ca MeTojioJioniKor acneKTa, OHa HMa jejian 6poj iiejiocraraKa a anaJiH3Hpana
je h 'y ojmocy Ha Jioni'iKc rpeuiKe Koje ce y Toj KJiacHcjHiKannjii nojaBJbyjy (IllapanoB,
1977). Y iioBHje BpeMe, joiu HOKyMeHTOBaiiHje je yKa3ano na H>eHe JiorH'iKe h TepMimo-
cKapHOBCKHX JioKHiuTa Vv KJiacncJiHKanHjH, iienocTojaibe MecTa 3a JievKHiirra npejia3He
reHe3e h j(p. (EpiuoB ir llonoBa, 1987).

3. MiijiycipiijcKe (ckoiiomcke, reo.ioiiiKo iiHi(ycrpiijcKc n cji.) K.iacH(|)iiKai[iijc jie-
>KiiuiTa MHiicpa.iHH\ ciipoBHHa. OBaKBe KJiacii(j)HKauiije HMajy BeoMa BeJiHKH TeopnjcKH
h npaKTHuaH sna'iaj koj( reojiouiKO-eKOHOMCKe oijene MHHepaldiHiix pecypca Ha Kpajy
npBHX cjja3a/ci’aj(iijyMa Hcrpa*HBaiba h kojj ycMepaBau.a reojiouiKiix iicrpa>KHBaii,a
caMO no HMeHy Beh, npe CBera, no BeoMa pa3Jiii'iHToj caj”pacHHH, iuto CTBapa ojjroBa-
pajyhe npo6jieMe h nejiovMime. KaKO je OBa npo6jieMaTHKa jieTajhiio pa3MaTpaHa y
jejiiioM iipeTxoj(iioM pajjv ayTopa (Milovanovi¢, 1994), obom npHJIHKOM je noTpe6Ho
iiojibvHh caMo to jja je, BepoBaTHO, HajajieKBaTHiijH H3pa3 reoJiouiKO-eKOHOMCKa
KJiaciicjDHKauHja ca canp>KHHOM Koja je ~aTa y HHTHpaHOM pafly.

4. CncTeMCKii npHCTyii iipn reoJiouiKo-cKoiioMCKoj ohchh Jejjan 6poj ncipa>KiiBa-
Yia cMaTpa (Hnp. C'Tec|)anoiuih, 1989) jia chctcmckh npncTyn y pa3pa;iii TeopnjcKiix
0CHOBa reojiouiKO-eKOHOMCKe ou,eHe Jie*HUiTa MHHepajiHHX cHpoBima HeMa aJiTepHa-
THBe. flaiiejienn ayTop je npejiJio>KHO jja ce nponec reojiouiKO-eKOHOMCKe onene py/I-
hhx jiOKiiuiTa Koja HeMajy ouiTpe reojiouiKe rpaniine, pa3Maipa Kao chctcm, h Kao n,e-
roBe ejieMeHTe (nojiCHCTeMii) HSfIBojno cjieflehe Mojiejie: reojiouikKH, eKciiJioaTanHoiiii,
eKOHOMCKH H pe3yjlTai'THH (reOJIOIITKO-eKOHOMCKH). n PH TOMe ce CBaKH MQJleJl KapaK-
Tepnuie KOMnjieKcoM CBojctbchhx H,eMy napaMeTapa re0Ji0UiK0-eKOHOMCKe oueHe.
EMepueHTHa cBojcTBa CHCTeMa H3Pa>KaBajy ee y TOMe iuto Hiijejiaii Mojieji h iiHjejian
napaMeTap y3eTH Hojejuiiia'ino, He Mory j(a iiocjiv>kc Kao je/lumcTBciin KpHTepnjyM hh-
jiycTpnjcKor 3Hanaja Jie*HiuTa. Pa3yMe ce, fla ce oBa npo6jieMaTHKa Moxe h npyroja-
gnje nocTaBHTH h cnryPHO j(a nocToje BeldiHKe MOryhHOCTH 3a jiajby paspajiv npHMeHe
CHCTeMCKor npHCTyna y o6jiacTii reojiouiKO-eKOHOMCKe onene MHHepajiHHX pecypca.

5. llojuiiiBHii ii HcraTHBHH aciicKTH KopuuihcTba MCTo”e aHa:iorujc iipn reojioui-
ko—eKOHOMCKQoj oncini Miiiicpa.iiiu\ pccvpca. - OBa MeTOfla HMa BejuiKH 3iiaTaj koji reo-

360r Toraje noipe6HO ncTajbiio npoy'iHTH ynpaBO Te Moryhe neiio>Keji,iic iiocjicjniue.

Ojl i(pyrnx MeTareojiouiKiix npo6jieMa, aKTyeJiiuix 3a re0Ji0iUK0-eKOHOMCKY oue-
Hy, noTpe6no je joui naBecTH cjiejiehe: nporno3e h peTporao3e, perpeciiBHy aHajiH3y h
perpeciiBHy CHHTe3y, npHHHiin nocTymiocTH h /ip.

3AKJIISYHAK

VicTareojiomja, Kao HOBa nay’ina JuiciunuiHna o CTpyKTypn, MeTOflaMa h Pa3Bojy
reojiomje, Halia3H CBoj ojipa3 h y eKOHOMCKOj reojionijn, noce6HO ii.chom HajBa>KHHjeM
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flejiy - re0JiOUiK0-eKOHOMCKOj onenn MHHepajiHHX pecypca. llpH TOMe ce iiocefina
na>KH,a Mopa hokjiohhth TepMHiiojiornjn, TeopnjH KdJiacHf})iiKaiiHja h cncTemckom npnc-
MeTareojiornja jorn yBeK je He/(OBQOJi,HO no3HaTa mnpeM Kpyry c-4py'in,aKa H3 oGjiacTH
reoJiorHje h cpo/jHHX /incnniiJiHiia. 360r Tora ce h nocTaBJbajy /(Ba ocHOBHa 3a/jaTKa:
npBH, yno3HaBaH>e ca MeTareojiorHjoM ca acneKTa reojiornje y hcjihhh, h /(pyrn,
npHMeHa JiorHKe h MeTareojiornjc, o/(iiocno ohiiithx MeTareojiomKHX /locTiiriivha y
CBaKoj noce6Hoj reoJiomKoj /ihchhiijihiih. EKOHOMCKa reojiornja, o/ihocho reojiomKO-
—eKOHOMCKa OUClia MHHepaJIHHX CHpOBHHa MO>K/(a H HHje HajTHHHHHHjH npHMep, aJlH y
~OBOJbHoj Mepn jacHo noKa3yje Kojn cy to ochobhh npo6jieMH h najBa>Kiinja nHTaiia
KojHMa ce 6aBH MeTareojiornja.
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JIEffIHTA MMHEPAJIHHX CHPOBHHA - GITES MINERAUX

THE INFLUENCE OF METAGEOLOGY ON THE OPTIMUM
ECONOMIC-GEOLOGICAL ESTIMATION OF MINERAL RESOURCES

by
Dejan Milovanovié

The emergence and development of a new sdentific discipline —metageology —have essentially influenced
the geology in general, and each of the geologic disciplines in particular. It provides for a systematic, logic—based
examination of the study subject, structure and method used, with the emphasis laid on the most important con-
cepts and corresponding terms, classification, assessments and different types of conclusions.

This article analyses characteristic relations between the metageology and the economic geology,
primarily the estimation of mineral resources, or ore occurrences and deposits and hierarchically higher
metallogenic units from the economic-geological aspect.

Key words: mineral resources, economic-geological estimation, metageology, industrial classification, sys-
tems approach.

INTRODUCTION

The purpose of an optimum economic-geological estimation of mineral ore bodies,
as a complex analytical-synthetical methodologic procedure and principal task of the eco-
nomic geology, is the economic estimation of the profitability of respective concentration
in a mineral resource under specific geologic, economic, etc. conditions.

The methodologic premises for this estimation is, inter alia, like in any other scienti-
fic research, the presence of clearly defined ideas, or adequately logic-based terminology,
and logically and methodologically set-up classification, compliance with the theory of
judgement, as the forms of thinking, and particularly conclusions as the forms of thinking
or logical reasoning, leading to new judgements and knowledge.

The economic geology and the economic-geological estimation in its svame, like
any other geologic discipline or geology in general, is facing a number of problems perta-
ining to the subjects of study, applied language, structures, and methods available and
used in the process of reasoning, or in solving problems and tasks of scientific research
and presentation of the reasoning results and the acquired knowledge.

’ University of Belgrade, Faculty of Mining and Geology, Djusina 7, Belgrade.
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The mentioned and other questions and problems are closely associated with the
metageology and its development. However, the problems of this relatively new geologic
discipline, from the large family of metasciences, are not much known about in the nati-
onal scientific or professional literature, although a translation was published in 1973 of I.
P. Sharapov's "On Metageology” which, besides one more contribution by the same
author, is considered the pioneering work in this sphere. The last statement was the rea-
son for approaching the consideration of two groups of questions and problems:

1 Analysis of fundamental principles of metageology as one of mctascienccs; and

2. Characteristic relations between metageology and economic geology, or economic-
-geological estimation of mineral resources.

The complex problems of solid mineral ores of the lithosphere of Serbia, which have
been subject of study over many years by the most eminent national geologists, must be com-
plemented by the metageologic approach, because a number of particularly urgent and vital
problems cannot be solved without it, especially those conceming the profitability, prospecting,
exploration, and economic—geological estimation of mineral resources.

METAGEOLOGY AS ONE OF METASCIENCES - MODERN APPMOACH

Some less than three decades earlier, the family of metasciences (metalogic, metama-
thematics, metachemistry, metacartography, etc.) was joined by another specialized branch
- the metageology.

The metageology is the study of fundamental principles of the logic, composition
and systematics of the geological knowledge, methods of developing theories, laws, retro-
gnosis and prognosis, mathematization and language of the geology. Briefly, it is a new
science of structure, methods and evolution of the geology, that resulted from the need
felt for rearrangement and reorganization of geology on the whole, its disciplines, and
particularly for developing a modem theory of the prospecting-investigation process
(Sharapov, 1989).

Metageology was a response to the crisis of geology at the present level of its evo-
lution, when it has been realized that its further advancement and results cannot be ac-
complished without a preliminary comprehensive and deep understanding, in logical and
methodological terms, of subjects, structure, methods and geology and geological science
disciplines on (hc whole and in part.

Metageology is aimed at solving several most urgent problems, and many other
questions as well, which should be discussed for a successful advancement of the geology
and geologic disciplines and for solution of both old and new tasks.

The principal problems, according to the founder of metageology I. P. Sharapov
(1977, p. 24-25), are the following:

- systems characters of the geology;

- theory of concepts in the geology; and

- theory of geologic classifications.

Other specific questions to be treated by the metageology, stated by the same author,
are the following: (1) mathematization of geology as a methodological operation; (2) geo-
logical documentation in terms of the logic; (3) theory of science revolution in geology;
(4) theory of judgements in geology; (5) theory of conclusions in geology; (6) methods of
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establishing casual-consequential relations in geology; (7) theory of estimation of geolo-
gic bodies; (8) fundametant pre-empirical knowledge in geology; (9) logic of geological
terminology; (10) theory of hypothesis in geology; (11) theory of theories (metatheory) in
geology; (12) theory of nomologic expression in geology; (13) methodologic principles of
retrognosis and prognosis in geology; (14) methods of empiric knowledge acquisition in
geology; (15) methods of theoretical knowledge acquisition in geology; (16) methods of
testing geological knowledge; (17) methods of fixing geological knowledge; (18) theory of
description in geology; (19) theory of explanation in geology; (20) theory of symbolizati-
on and formalization in geology; (21) theory of modelling in geology; (22) theory of axio-
matization in geology; (23) theory of evolution in geology; etc.

The above stated problems and questions r'efer to the geology on the whole
advancement, and to its numerous parts - single geological disciplines (e.g. economic ge-
ology), which are presently reported to approximate two hundreds. It should also be men-
tioned at this point, that each scientific discipline, among others, has: a specific subject of
study, and specific methods in addition to principal and special methods of knowledge
acquiring, also its laws, principles and rules which, under the prevailing conditions, requi-
re, as has been mentioned, a thorough revision. This will involve, by the way of logic
and methodology, substantial changes in the geology and its individual disciplines. Extre-
mely important at that is a systematic approach, or the system analysis, which advances
from the premise that the system is a unit of two or more interrelated components
(structures), but the behaviour of the unit differs from the composite behaviour of its con-
stituents or that of each component (emergence)l

Every geological knowledge constitutes a system or a subsystemto which apply all
the fundamental principles and rules generally applicable to any other system. in
of the availability of numerous and various criteria for classification and respective diffe-
rentiation of systems.

METAGEOLOGY AND ECONOMIC-GEOLOGICAL ESTIMATION
OF MINERAL RESOURCES

The connection between the metageology and the economic geology, or economic-geo-
logical estimation of mineral resources, is primarily in the much-felt urgency to match this
estimation with all requirements of the modem logic and methodology. Moreover, all the men-
tioned current problems and other questions treated by metageology are present and inavoidable
also for the economic-geological estimation of mineral resources. Unable. however. to discuss
all the most characteristic and important problems and questions of reasoning for an eco-
nomic-geological estimation, only few major ones are indicated:

andits

respect

1 Definitiion of the economic-geological eslimation of mineral resources. For this no-

tion, many definitions are used in literature and in practice. Ones refer to it as a "multiple dis-

1"Everything in the integral human experience and knowledge of the world, from the atom to the
universe, from the huma thought and awareness of the own existence to the entire scientific, cultural,
ethical - intellectual, material, and social upbringing, everything can be defined as a system. Each
phenomenon can be an entity at some level of complexity, with a number of elements which, scrutinized
by themselves, can be composed of their elements, can be systems and, in relation to the system they are
constituting, can be its subsystems." (Kosti¢, p. 54).
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cipline” (Stefanovich, 1989), others as "complex estimation”, and some v/rite about a
"complex methodologic procedure”. etc. The economic-geological estimation is even wrongly
equalized with the entirely different meanings of industrial estimate, economic estimate, engi-
neering-economic estimate, etc. The wrong definition is particularly drastic in the national
"Regulations on Classification and Ranking of Reserves" from 1979, where thc term "tech-
nical-economic estimate™ is used with the explanatory description fully corresponding to the
economic-geological estimation taken from text-books of the faculty.

2. Genetic classification of mineral resources by V. I. Smirnov. This classification
is very popular and is used in the economic geology and economic-geological estimations
as the grounds for industrial or geologic-industrial classifications. However, from the as-
pect of methodology, it has a number of inadequacies; it is also analysed for logical er-
rors contained in this classification (Sharapov, 1977). More recently, its logical and ter-
minological inadequacies, such as inconsistency with the principle of division, the position
of skam deposits in the classification, the want of place for deposits of transitional gene-
sis, etc., are argumented by Ershov and Popova (1987).

3. Industrial/economic, geological/industrial and the like classifications of mineral
resources. These and similar classifications have a great theoretical and practical impor-
tance for economic-geological estimations of mineral resources at the end off preliminary
stages of exploration and for planning the geological investigation in general. There are,
however, many similar classifications which differ among themselves not only in name
but also and foremostly in contents, causing confusion and even problems. To the detailed
consideration of this subject in an earlier article (Milovanovié¢, 1994) now will be only
added that the best term seems to be the economic-geological classification and its con-
tent as given in the mentioned paper.

4. Systems approach to the economic-geologieal estimation. A number of resear-
chers (e.g. Stefanovich, 1989) maintain that the systems approach to elaboration of theore-
tical principles of the economic-geological estimation of mineral resources has no altemative.
The same author proposes to treat the process of economic-geological estimation of mineral
resources as a system, divided into subsystems of the following models: geologiical, exploita-
tion. economic, and resulting (economic-geological). Each model is characterized by a complex
of appropriate parameters of the economic-geological estimation. The emergence properties of
the system are expressed So that neither a single model or a single parameter can serve as a
common criterion of the industrial importance of a deposit. Naturally, the argumentation may
be different, but it is certainly possible to elaborate further on the systems approach in the
sphere of the economic-geological estimation of mineral resources.

5. Advantages and disadvantages of analogy in economic-geological tstimation of
mineral resources. The method of analogy is useful in an economic-geological estimation,
paiticularly in the preliminary investigation stages. Its misuse, however, may lead to far-
-reaching adverse consequences which therefore should be well studied to be avoides.

Among other metageological problems of significance for an economic-geological
estimation, there will be mentioned: prognosis and retrognosis, regression analysis and re-
gression synthesis, principles of gradation, etc.
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CONCLUSION

The metageology, as a new scientific discipline of the structures and methods in ge-
ology, is applicable in the economic geology, its most important part - the econo-
mic-geological estimation of mineral resources in particular. The terminology, theory of
classification and systems approach to it must be given full consideration. These are
partly neglected considerations in Yugoslavia, and the metageology itself is not much
known to a sufficiently large circle of geologists and congenial disciplinarians. Conse-
quently, there are two tasks to accomplish: first, to leam the metageology from the geo-
logical aspect in general, and second. to use the logic and methodology, or general
metageological achievements, in each geological discipline. The economic geology, or the
economic-geological estimation of mineral resources, may be not the most typical exam-
ple, but it is sufficiently indicative of the basic problems and the main questions studied
by the metageology.
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