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YfIK 552.2:552.32:001.4 OpHrHHajiHH HayHHH pan

MArMATCKE CTEHE
- CHCTeManiKa, Kliacii(JHKaHHja h HOMeHKJiarypa -

OA
MnjieHKa ByKOBa*

y pafly je ca>KeTO npHKa3aH ipej.ioi jejuie reHepajrae komiuickchc BHUieeTanHe (fiauHjalJiHo- MHHepajiouiKo
-neTpoxeMHjcKe cncreMaTHKe h K.nacH(})HKaunje chhx no3HaTHX (Ha 3eMJbH) chjihk3thhx MarMaTCKHX creHa, 3acHOBaH
Ha npeanory TepMHHojiouiKe KOMHCHje neTporpa(J)CKor KOMHTeTa AH CCCP - TKIIK (AHjipeeBa h np.. 1981;
1983), He3HaTHOMOfIH(})HKOBaHOM hnpefljiory 3a joiacH(J)HKai*Hjy "ccpnjc JiaMiipoHTa" (BoraTHKOB h ap., 1985).
JJaT je, TaKotje. h oprHHajiHH npejiJior 3a HOMeHKJiaTypy Bpcra h BapnjeTCTa cTcna. MarMaTCKe creHe (thh) cBpcraHe
cy y 5 ochobhhx TaKCOHOMCKHX KaTeropnja (nonyT o6jeKaTa Y jipvrHM npMpojiirHM HayKaMa), Tj. Kliace. rpvme pc ioac.
tftaM aiHje. epcTe (h BapnjcTCTe). TKIIK, ca CBoje crpaHe, yBa>KaBa HpHHionie h npenopyKe MirrepHannoHajiHe yHHje
reojiomioK HayKa - IUGS, jjoiictc Ha Me~ryHajx>jiiihm reojionikHM KOHrpecHMa (Bateman et al., 1989) 3a
KJiao«})HKaitnjy iwyTOHCKHX (y Mompeajiy, 1972) h ByjikaHCKHx (y Cnjjnejv, 1976) crena.

Kji>y«e peiH: neTpojiornja, MarMaTCKe creHe, cHCTeMaTHKa, KliacH(|))HKaiiHja. HOMeHKlJiaTypa, THn. Kliaca. rpy-
na, pen, (jJaMHJiHja, Bpcra, BapHjeTeT.

YBOa

H'jpajia CHCTeMaTHKe, KJiacncfiHKanHje h HOMeiikJiaType MarMaTCKHX cTeHa na je-
~HHCTBeHoj ochobh Koja 6h 3ajioBojbHJia CBe reojiore jecTe nocTa cjiojkch, a no mhothm
MHniJbeibHMa, gaK neiriBojtJbHB nocao. HnaK, y caBpeMeHoj reoJioniKoj Haynn h npakCH
cBe BHine ca3peBa yBepeH>e o HeonxojjnocTH H3pajie jejiHe jejjHiicTBene KJiacHf|iHKaii,iije,
Koja 6h 6njia: (a) Jioni‘iHa; (6) jejinocTaBHa, aJiHy hcto BpeMe h (d,) HayMHO cTpora.

npo6jieM ce nojaBiio Bpjio paHO, npaKTH’iHO ojj caMHX no'ieTaKa pa3Boja neTporpa-
JiHHHTa npaBna: KBaHTHTaTiiBHO—MHHepalioniKOM h xeMHjcKOM, jjajvhn noTnyno pa3Jiii-
HHTe BapnjaiiTe, Koje cy ce pa3JiHKOBane jejjna oji jjpyre npeMa 6pojy H3jiBojeHHX BpcTa
cTena, Kao h no nojio*ajy rpainina ii3Me”?y h>hx. llpo6jieM je y Me~vHapojuiHM pa3Me-
paMa nocTaBJbeH Ha VIl MervHapojnioM reojionikOM KOHrpecy (MI"K) y E[eTep6ypry
(1897) h H>HMe cy ce 6aBHJiH miioi h eMHiieHTHH neTporpacjDH, Kao h pa3JiHHHTH Haijiio-
HajiHH h MeljVHapojniH CKynoBH, Hapo'iHTO 3a to OpraHH30BaHH oji HiiTepHannonajine
yiiHje reojioniKiix Hayka (IUGS).

OnuiTii npHHHHNIi KliaciKfiHKaiiHje njiyTOHCKHX CTena (IUGS, Bateman et al.,
1989) yTBpl)eHH cy (caBeTOBaite y BepHy, 1972) h npenopy>ieHH (XXIV MrK,

PyjiapcKo-reojiouiKH cfiakVJiTeT, Tjymnna 7, Beorpan,



MonTpeaji, 1972). 3a ocnoBy je y3eT MHiiepaldiiiH cacTau, h to cjiejiehn Miraepajin h
rpyne: Q - KBapu,; A - aJiKajiHii cjDJiflciiaTH (opTOKJiac, miikpokjiiih, aHop'roKJiac, nepTHT,
njifiirr - A h”): P - iiJianioKJiac (An>5); P1 - iuiarnoKJiac (An,50); F - cfiejijiciiaToiijjH -
Hedi; Ol - ojihbhh (ii ofl ibera HacTadiH cepiieiiTHN); Cpx - KJiiiHonHpoKceiiii; ()px -op-
ToniipoKcemi (n oji h>hx nacTadiii ceKynjjapiiii MHiiepajin); Px - nnpoKceiiH (Opx n Cpx);
M - Mac)HTCKH MHHepajiii (mc. Am. Px, 01. Rm, ac: Zm. Ap. Spn; Ep. Orl, Grl, Mel,
Mtc, npiiMapHH Krb); M' - M - (mc. Ap. Krb). Kjiacii({)iiKaii,iija cTena ce Bpmn 3aBiicno
0ji cajip>Kaja MacJ)HTCKiix Mimepajia, n to yKO0JiiiK0 je: M < 90 %, npeMa ojmocv cajicKiix
MHHepajia h jiBojnor TpHanryjiapnor jinjarpaMa Q-A-P-F, ohiiociio fliijjarpaMa
PI-Hbl-Px (cTpane pacKlJioiiJbenor TeTpaej*apa PI-Opx-Cpx-01), a aKO je M > 90%o,
noMohy jmjarpaMa 01-0px-Cpx h 01-Hbl-Px.

y cBeTy ce 3a KJiacnc])iiKamijy oct3jihx CHJiHKaTiinx njiyTOHCKIix cTena yrjiaBHOM
KopncTe ojiroBapajvhn jmjarpaMii h to: 3a CTene ca MegjiHJiiTOM (M > 90%):
Mel-01-Px-jiHjarpaM (Streckeisen, 1978); 3a CTene ca XHiiepcTeiioM ("/~apiioKiiTe")
Q-A-P-fliijjaTpaM (Streckeisen, 1974); 3a JiaMiipocl)iipe Q-A-P-F-j“HjarpaM, ca
y3iiMan>eM y 063iip BpcTe Macj)HTCKor MHiiepajia (Streckeisen, 1978).

[ IpHHHHiiii ciicTeMaraKe ByjiKancKiix cTena cy nocjie pa3pajie (CiiMHOSHjvM, ByKypenrr,
1973), h npenopyKe (XXV MFK, ( nnnej, 1976) iiocTaBJbemi na xeMiijcKii ochob ii rpacjori'ikii
npiiKasaHii 6HHapmiM TAS jtnjarpaMOM Si02Na2+K,0 (Bateman et al.,1989).

Y pajiy cy ynoTpe6jbeHH chm6ojih MHiiepajia (npiuior 1) Kojn HMajy nmpy HpiiMeny
y CBeTy h Kaojii cy 06pa30Bami na onmTeiipiiXBaheiiHM iipHim,iiiiHMa hjih KoiiKpeTHiiM
npejiJio3HMa (Kretz, 1983; M irkovic¢-11lié¢, 1983).

TepMHHOJioniKa KOMiicnja lleipoiparj)CKor KOMHTeTa -TKIIK (Aiijipeeiia h jip.,
1981, 1983) iipn OjieJbeH,y 3a reoJiomjy, reoc|)H3HKy n reoxeMiijy AKajieMiije nayKa CCCP
(Orrr AH CCCP), npenJio»CHJia je, a VI CaBecaBe3iio ne-4porpar})CKo caBeTOBan.e (Jleibiin-
ipaji, 1981), npenopv'iHJio 3a KopHinheibe Ha cbiim iiHBOHMa reojioima« ncTpa>KHBaiba,
jeijHy reHepajmy ciicTeMaTHKy h KdJiacnc[)iiKamijy MarMacKiix cTena (na MHHepajiOiiiK0-xe-
MHjcKHM 0CHOBaMa). CncTeMaTHKa je y hcto BpeMe BHiuecTeiiena n y iboj ce ouiejia /
xeMiijcKH, MiinepaJioiHKH h reojioiuKH (ycJioBii nocTaiiKa) KpiiTepiijyMii, h y cyummn
npejicTaBJba: (a) j[ajby pa3pajiv Beh jjoneTe cxeMe KJiacnc})iiKannje iuiyix)HCKiix cTena (RIGS)
h (6) pa3pajty iipiiHHiiiia KJiacnc[)iiKau;iije ByjiKancKiix CTeHa (TAS).

TKIIK upejidioiOM cy o6yxBahene caMO ciidiiiKaTiie MarMaTCKe cTene, ii3y3eB
cneiiHcJ)imHHX BpcTa, Koje:

1. caj(p>Ke BHine oji 70 % KBapua,

2. BHme ojj 15 % pvj!'Hiix Mimepaldia, Kap6onaTa, anaTiiTa n jip.,
pojiiiTH, anaTHTOJiHTIi, Kap6oHaTHTH n jip.), 'iuje nopeKJio mije yBeK jacno, Kao h

4. HHpoKJiacTHTe, Kojn cy uaj6jni>KH cejuiMeiiTHHM CTenaMa.

Eloj; MarMaTCKiiM CTeHaMa ce nojipa3yMeBa upHpojnia aconnjamija Mimepajia, mii-

3ai;njoM hjih OHBpmhaBaibeM MarMaTCKor pacTona, ojihociio ii3 cJ)JiyHjmo-pacToiranx
cHCTeMa enjiorenor iiopeKJia.

floji MarMaTCKiiM cTenaMa, npeMa obom npejiJiory, ce ne nojtadyMeBajy CTene:

6) MamaTCKe CTene Meceu,a, Koje cy nocTajie y ycJioBHMa jiecJiHnirra ajiKajmja h
KiiceoHHKa, 3iiaTHO jipyraHHjHM oji cTena 3eMJi>e.



Tenepajnia (TKIIK) cHCTeMaTHKa h KliacHcJ)HKamija o6yxBaTa h T3B. 'iapiioKHTe,
MejiHJIHTOJiHTe h MejiHJIHTHTe, Kao H cTeHe JiaMiipo(J)HpcKor KliaHa - mieMeHa, Tj.
6paHiiie - rpaHe: KHM6epjiHTa, ajiKajiHHX JiaMiipocfiHpa h yjnpa6a3H'iHH X jiaMiipocjDHpa.
llpeMa H>eHHM iipHHI"HHHMa ce Mory, TaKoije, KliacHcJiIHKOBaTH (BoraTHKOB h “p.,
1995) h cTeHe T3B. JiaMiipoHTCKe 6paHiue (Rock, 1991).

CncTeMaTHKa h KliacncJ)HKaii,Hja ce 3acHHBajy Ha KopHiid\eH>y HHTerpaliHHX xeMHjcKHX
aHalJiH3a CTeHa 6e3 c|)opMaliiiHX oipaiiHHeiba cajip”Kaja 6hjio Koje KOMnoHeHTe, yKJbynyjyhH
Bojiamiie h OKCH/te rBO)K”a, Kao h cBoljeH.e TaKBHX analiH3a Na 100%. Kao neiioflo6iie
CMaTpajy ce aHaliH3e Koje He ncnyibaBajy oiiihth KBaliHTeT (100+1.5%), Kao h one aHaliii3e
cTena Koje ne rpoipacficke KOHTpolie HCKJbyiyjy 360r ceKynjiapiiHX H3MeHa.

Y cMHClliy TKIIK npe~Jiora pa3JiHKyjy ce 3 rpyne neTporeiiHX MHiiepajia:

KojH flecJ))HHHiily M iiHepajioniKy ciieijHcj)H'iHocT pe~a h npeflCTaBJbajy 0OCHOByY 3a h>hxobo
pa3HBajaH.e Ha cliaMHJiHje. Obh MHHepaliH h ibHXOBe acouH jaunje cjiy*e Kao hhjihk3To-
pn reHeTCKHX ycjioBa 06pa30Baiba cTeHa h jjpyro.

2. Hhthii hjih eceiiniijajinii (Lacroix) Mnnepa.m, Kojn y KOMS6HHau;HjH ¢ npBHM
OMOryhyjy nojjejiy cliaMHJinja Ha BpcTe. Y BehiiHH MarMaTCKHX cTeHa rjiaBim h 6hthh
MHHepajiii TiHiie >10 % BOJiyMeHa cTeHe.

3. KapaKTcpiitTHHiiii (o6h»iho, cnopejrHH) Miinepa.in, Tj. ohh MHiiepalin KojH ojj-
pebyjy KapaKTep cTeHe h cjiy>Ke (y aconnjaniijn ¢ rjiaBHM h 6hthhm MHHepaliHMa) Kao
ocnoBa 3a H3j*BajaH.e BapnjeTeTa (pelje BpcTa). Y BapnjeTeTHMa reHepajmo, cajipacaj Ka-
paKTepncTHHHor MHHepalia He npelia3H 10% (<5,10%).

4. Cnopej*HH Miiiiepa.iii, ij. ohh MHiiepalJiH Kojn cy 06hhho npHcyTHH Yy cTeHH ajiH
He vthhv na H>H KapaKTep. Obh cacTojHH cy o6h'iiio iipncyTHH y m~jihm KOJiHMHHaMa,
<5% (10), peije y 3ana*eiiHjHM.

5. AKnecopim Miuiepa.iii cy ohh MHHepajiii Kojn Cy necTH Yy HeKHM BpcTaMa CTena
alJiH cy npiicyTHH y BeoMa MajiHM KOJiHHHiiaMa, o6hhho <1% h HeMajy niikaKaB 3Hanaj 3a
jiec}))HHHcaH.e hh BpcTe hh BapnjeTaTa CTeHa.

CHCFEMATHKA

OyHKHHja CHCTeMaTHKe (TaKCOHOMiije) Kao HayKe Koja OMOryhaBa ypet)eH>e, Tij.
rpyiiHcaH.e h pa3BpcTaBaibe (npeMa cjihhhocth h pa3JiHKaMa) y3ajaMHO noBe3aHiix
npnpojiHHX o06jeKaTa h 33bhchhx T3Kcohomckhx jejiHHima, cacTojn ce Yy nocTaBlban.y
jejiHor npaKTHHiior cncTeMa Kojn oMoryhyje JiaKy opHjeiiTaii,Hjy y MiioiiiTBy 6hthhx
BpcTa cTeHa, Kao h HOCTaBJi.aH.e jacHHX ipam ma H3Mel)y h.hx.

TKIIK npejjjior npenopy'iyje jia ce 3a KliacHc|)HKaunjy MarMaTCKHX cTena npHMeiiH
HCTa xnjepaxHja - TaKconoMCKe KaTeiopnje (5 rjiaBHHX jejinnnna), Koja ce KopHcra 3a
CHCTeMaTHKy (no H3BeciiHM pa3JiHKyjyhHM oco6HiiaMa) o6jeKaTa y Npyihm iipHpojiiniM
(Tabejia 1).

3a yTanibaBaibe h ycaBpmaBaibe Kiiacncl)HKaHHje (carjiacHO aKVMViJiamijn hobhx
nojjaTaKa) Mory ce yBoj(HTH h jjonyncKe "npelia3He" TaKCOHOMCKe KaTeropnje, Hnp. th-
noBH Mory 6hth pa3jjBojeiiH na nojiTiiiioBe, rpyne na nojjrpviie h cjihhiio.

K.IACHOHKAHHJA

OcnoBy KiiaciicjinKaHnje, nojiene MarMaTCKHX CTena Ha TaKconoMCKe KaTeropnje
(npeMa onpe”enoj, onuiToj 3a cBaKy oj* h.hx, oco6hhh) hhhh cnei;Hjajiiio pa”pabeHH



XeMHJCKO-MHHepalJIOIUKH npHHHHN, ij. KBaHTHTaTHBHH XeMHjCKH CaCTaB (Si02, Na20,
K2 h np.) Y jejjHHCTBy ca MHiiepajiHHM cacTaBOM. KjiacHcJ)HKaiiHja je reHepalina h
BHiuecTenena @ npHKa3yje ce rpacljH'iKH (cji. 1) h Ta6eliapHO (npHlJior 2).

Ta6elJia 1. CxeMa KJiacmJjHKaunje MarMaTCKHX CTeHa (carliacHO TKIIK)
Table 1. Classification of igneous rocks (after TKPK)-

KaTcoiopnja npcMa KpnTcpHjyM/oco6nna Ha KaTeropnja creHe
rank by Criterion/property rank rocks
CTCie reojioiHKHM-na'iHH nocraHKa THII: 1 maiMaTCKH (magm atic)
(rocks) (geological origin) (TYPE:) Il MeraMopiJiHH (metam orphic)

Il ceriHMenmm (sedimentary)

HaiMarcKH thi (jtauHjaJiHHM KJIACA i. mvTOHCKa (plutonic)
(Igneou type) (facial) (CLASS:) 2.Bv-ikaacka (volcanic)
KJiace xemhjckom cacraBV rPyilA 1. v.npafiaiHiaa (ultrabasic)
(Class) (Si02) (GROUP) 2.5aia«a (basic)
(chemical composition) 3. HHiepMe.iHjapHa (intermediate)
4, KHce.ia (acidic)
rpjne xeMH]cKOM cacraBy fEfI 1. HopMa.ihh (normal)
(Groups) (Na20+K20) (ORDER) 2.cyDa.ika.iBii (subalkali)
(chemical composition) 3. aJikadiiH (alkali)
pejiuBH h rpvie XeMHJICKHM <1)AMHJIH.1IA
(Orders and (Si02-Na20+K20) (FAMILY)
Group) (chemical)
ijiaHILIHjc KBaHTHTaTHBHO-MHHepaJlOmKHM BPCTA
(Families) (quantitative/mineralogical) (SPECIES)
BpcTe XeMHjCKHM H CTpyKTypHO-TeKCTypHHM BAPHIETET
(Species) (chemical and struxtural/textural) (VARIEHES)

3a rpacj)HHKO npejicTaBJtaiie CHCTeMaTHKe y3eT je fiHHapiiH KliacncljHKaiiHoiiH jin-
jarpaM Si02- (NaD+K2) (paHHje je Y p33jinnhthm BapnjaHTaMa KopHiuheH), ¥ KOMe
cy Si02 NaXD n K2 y3eTH Kao rliaBHH napaMeTpH, Kojn onpeflejiyjy rpyne (Si02) n
penoBe (Na2 + K2)) MarMaTCKHX CTeHa.

H360p thx KoopjiHHaTaje noronan, nonrro ce xeMHjcKH h MHnepajiiin cacTaB cTeHa
y HajBehoj Mepn ojipa>KaBa Ha cajip*aj Si02h cyMy ajiKajinja (Na20+K2). 11e0iix0,[iH0
ynpoiuhaBaibe xeMH3Ma, CBe*eHO Ha oflHoc Si02h Na2+K 2, onpaBjiaBa ce jejjHocTaB-
Houihy KJiacHcJjHKaiiHje, KopejiaiHOHOM Be30M BehHHe neTporeHHX ejieMeHaTa ca canp-
»cajeM Si02 h ajiKajiHHX OKCHjia h pejiaTHBHO jacHo jiecJ)HHHcaHor nojio*aja rjiaBHHX
c})aMHJiHja y jinjarpaMy. 06jejiHibeibe Na2) h K2 onpaBjiaBajy ce THMe, iuto ce h>hxobh
ojihoch (npn KoncTaHTHoj cyMii), clia6o ojipa»caBajy Ha canpacaj jipyrnx OKCHyjia.

n PH KliacHcf)HKaiiHjH nojejiHHHX rpyna, cliaMHJinja, BpcTa h BapnjeTeTa, yBOjie ce h
jipyra neTpoxeMiijcKa o6ejie»cja (nopeji MHHepajioiuKHX h CTpyKTypHHX), Kao ihto cy
cajip™ajn h ojihoch KOMnoneHaTa:

1. NaD:K2) (Mac.%) - Ba>Kiia HiicJ)opMaTHBiia KapaKTepncTHKa MiiorHX BpcTa, Koja
oMoryhaBa H3jiBajaibe cepnja cTeHa: 1. HaTpnjcKy, 2. KajinjcKO-HaipHjcKy h 3. KalinjcKy.

2. AID 3 (Mac.%) - noce6HO Ba*an 3a H3jiBajaibe BpcTa cTena, jep ce H>eroBe Ba-
pnjaiiHje Y Pa3JiHHHTHM cl)aMHJiHjaMa pa3JiHHHTO ojipa»caBajy na MHHepajiHH cacTaB.
HajHHCTpyKTHBHH]jH ca;ip*aj Al2 3 (npn kohct3hthom caj(p*ajy Si02h cyMe ajiKajinja)
jecTe y cJ)aMHJiHjn 6a3aliTa, npn lieMy je noBHineH cajipacaj nponopiiHOHajiHO Kope-
jiaTHBan ca cajipacajeM cajicKHX MHHepajia (jieyKOKpaTHOinhy) CTene.



3. AlD 3(FeD,+Fe0+Mg0)=a/' (Mac.%) - Koe(|)iiiinjeiiT a.ivM iiiiiiiiiuLTii, kojh ce
flo6po KopeliHiue ca canpacajeM Mac|)HTCKHX h calicKHX MHHepalia y 6a3HMiiHM h HHTep-
MeflHjapHHM CTeHaMa.

4. (NaD+K2D):AlD FATa(moji.% ) - Koe(])iii(iijeiiT arnairriiocTii

5. (FeO+FeX 3:(Mg0+Fe0+Fe2 IxI(X)=A/'(Mac.%) - Koe(|)iinnjem ibo)kl}Cbhtoctii
(cJ)paKUHOHiicaiba).

3axBajbyjyhn obhm npHHUHiiiiMa CBe MarMaTCKe cTene, yKJbynyjyhH h nJiyTOHCKe a
He caM O ByjiKaHCKe, Kako je to npeMa IUGS, flecJjHHHcane cy h npeMa xeMHjcKHM KapakK -
TepncTHKaMa, npn >ieMy je yTBpheH h oflroBapajyhH nJiyTOHCKH, ojihociio ByjiKancKH
eKBHBaneHT (aHalior).

1| | datrau iopnui ipanuufi mimiu juaijnainckUM cuigia® 2 | | tpanui™ toyuaca ‘uosu-tianeoupodes@nocut” ;i | ipahuif (ExipLa
| F' ] coHYipaiuaifi LfaesMjttaimajknjnaiXaLiHAcatpercounUiaLcl Ve
JL =1, UI-M] j ipanuup i&faajtuoaH# OIMO-rajA ciiu-ha cq alk-Pxu alk-Am;
1 (| llodpyHfe uope~huaanji rvfa.oca.muauena
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Tpnic

Cji. 1. TA C flHjai paM ca meMaTCKHM nojio>KajeM cbhx ([laMitinja (O .), cHJIHKaTHHX MarMaTCKHX creHa (no TKI1K).

Tnn. 3a npBH TaKCOHOMCKH KpHTepnjvM y3eT je reojiouik H Ha’iHH nocTaHKa/o6pa-
30BaH>a, Tj. rene3a (MarMaTCKa, cef[HMeHTHa h MeTaMopcf)iia) Te ce pa3JiHKyjy MarMaT-
CKH, CeflchHMeHTHH H MeTaMOpcJ)HH THnOBH cTeHa.

Kjiaca. THn MarMaTCKHX cTeHa ce, npeMa cJ)au;HjaliHHM KapaKTepHCTHKaMa, jicjih Ha jmc
(ocHOBHe) KdJiace: njiyTOHCKIix (Hinpy3HBHHxX) h ByjiKancKiix cTena. 3a Ty ojjpe~6y Tpeb6a
y3eTH y 063Hp h reoJioniKe nojiaTKe. Oannjajnie oco6mie y onnrreM cjiyqajy ol/ipa>KaBajy
jiyémiy h 6p3HHy o>iBpiuhaBan>a MarMaTCKHX creHa, Kao h ycjioBe KpncTajiinaHnje.

I pyna. 3a nsjiBajaibe rpyna (y ByjikanckKoj h njiyTOHCKoj KJiacn) kophcth ce
xeMHjcKa ocoBHHa, Tj. ca”p*aj Si02 lipeMa caflp*ajy Si02 (% ). H3#Bajajy ce 4 rpyne (h
5 nojirpyna) cTena: 1. yjiTpa6a3HHHHX -30-44% ; 6a3HHHH\ -44-53% ; HiiTepMej*Hjapiwx
-53-64% h KHcejmx ->64% , CTeHa (cji. 1).

TpaHHi”e H3Me”y rpyna cy y H3Becnoj Mepn ycliOBiie, carjiacHO nocTojaity noc-
TeneHHX npejia3a H3Mehy h.hx. flec})HHHcaiie cy Ha OCHOByY cTaTHCTH'IKHX noflaTaKa, npn



'ieMV oceii'ieHa nojta 2 %, npejjcTaBlJi>ajy nojba "HeonpenelbenocTH" y KojHMa ce oiie
npeKlJianajy.

rieTpo\eMiqcKH pej;. Fpyne crena ce, 110 ajiKajiHocrn, ij. npeM a pejiaTHBHOM capp*ajy cyMe
alJiKajinja (Na20+K20), jjejie iia ipn neTpoxeMHjcKa pejia: 1 nopMaJiHH (HopMaJiHO anKaliHH,
KajiKO-ajiKajmH); 2. cy6ajiKaliira (ca noBHineHHM cajip>KajeM anKajinja) h 3. ajiKajiHH.

rpaHH'IHH ca”p*ajH ajiKajinja, 3a cTene CBa Tpn pej*a, 3HaTHo Bapnpajy 33Bhcho 03
npnnaflHocTH oflroBapajyhoj rpynn (Si02), ajiH CYy H3a6pane TakO fla C& KopejiHiuy ca
h>hxobhm MHHepajiHHM cacTaBOM, Tj. npHcycTBOM HHfIHKaTHBHHX M HHepalia.

ripHcycTBO hhjihk3thbhhx MHHepalia (iioBHUieHe ajiKaJIHOCTH) ojipa*aBa ce h vy
xeMHjcKOM cacTaBy cTena y bhjiv ojjroBapajyhnx cajipacaja (NaD+K2), Si02 h/njin
AlD 3 ripHTOM y rpyim yjiTpa6a3HIliHHX h 6a3HHHHX CTena (He3acnheHHX CHJiHHHjoM)
KBaHTHTaTHBHH ojjhoc alJiKajinja h CHJiHH,Hje cKopo y iiejiHHH onpejieji>yje aliKajinocT. Y
rpyim KHceJiHX h HHTepMejinjapHHX cTeHa ca bhuikom SiOZ MefeyTHM, jio6nja Ha 3Ha'iajy
ojjhoc ajiKajmja h ajiyMHHHje (arnaHTHOCcTH). CarjiacHO TOMe, Ha "I'AC-jinjarpaM V,
nocTojn jacHO pasrpaiiHHeiie (])aMHJiHja (pa3JiHHHTHX pejjoBa) y vyjiTpa6a3HHHoj h
6a3HHHoj rpynn, h Maibe CTporo (Me~yco6no ce npenoKpimajy npeMa ajikaJiHOCTH) vy
rpynn HiirepMe;iHjapHHX h khccjihx cTeHa. TaKO rpaHHH,y H3Met>y CTeHa:

1. HopMaliiior h cy6aliKaliHor pejia npej*cTaBJba nojaBa y nocliej*ibHM: (a) Ti-nn-
poKceHa, 6HOTHTa, kojj 6a3HTinnx h HiiTepMejinjapnHX cTena; (6) Af, kojj 6a3ii'iHHX cTeHa
h (h) 3HaTHO npeoBlJiatjH Baibe Afnaji Pl kojj HHTepMejiHjapiiHX h khccjihx cTeHa.

2. cy6ajiKajiHor h alJiKalinor pej*a hhhh nojaBa y nocliej*ibHM: (a) cljeliflcnaTOHjia
h/hjih alikaliimx o60jeHHX MHHepalia (@lk-px hrhjih @alk-Xm). v KHcejiHM h jjeJioM hh-
CTaBJba nojaBa aliKajuiHX 6o0jeHHX MHHepalia (Egr, Rbk, Arf), a y cTakJiac rHm Ka>\.

Cy6aliKaJiHH pejj yjiTpa6a3H4HHX h 6a3H'iIHHX njiyTOHCKIiix cTena ce He H3jjBaja, jep
je y npnpojin npHcyTHa caMO no jejina, peliaTHBHO peTKa, cy6ajiKajiHa BpcTa (jiHCKyHiie-
pnj*oTHT, opTO KJiacra6po).

d>aM iuiiija OaM iuinja je CKyn CTena cjni'iiior M Hiiepajinor (acon,njannje rjiaBHiix h
6hthhx MHHepajia) h xeMiijcKor cacTaBa. ByjiKancKe h ibHMa ojjroBapajyhe njiyTOHCKe
cTeHe HMajy caMocTajiHe ({DaMHlJinje H3jiBojeHe y OKBHpy rpyna h pej*oBa, npn neMV je
CBaKa jiecjDHHHcana ojiroBapajvhHM nolioacajeM y chctecmv Si02-Na20+K 20 (cji. 1).

HnjarpaM, Met>yTHM, jiaje Jia*an yTHcaK o nocTojaiby jacHHX rpaiiHi*a H3Mehy (})a-
MHJiHja caMO no xeMiijcKOM cacTaBy. cl>aMHJiiije npaK TH'IHO yBeK nocejjyjy nocTenene
npejia3e, Te ce h>hxobo pa3flBajaibe (Kao h BpcTa) BpuiH y HSBecHiij Mepn ncKycTBa - jio-
roBOpHO (MaKCHMajiHO Moryhe npeHH3Ho0), . ycjioBiio.

BpcTa. 3a Jialbv nojiejiy (JiaMHJiHja na BpcTe KopncTe ce hobh KlJiacHcliHKaiiHoiiH
KpiiTepHjyMH (nopeji acounjanHje rJiaBHiix h (+) 6hthhx MHHepajia) h to, npBeiicTBeHO,
KBaHTHT3THBHH MHHepalJlIHH CaCTaB, alJlH H XeMIlJCKH CaCTaB H CTpyKTypa.

BpcTa npejjcTaBlba ctchckh eHTHTeT, tj. najTHHH'iiiHjv h najpacnpocTpaibeHHjy
MarMaTCKy TBopeBHHy, yjejuia‘'ienor KBaHTHTaTHBHor MHHepaliHor h xeMHjcKor cacTaB,
Kao h CKliona, a Koja Y npnpojjH o6pa3yje ochm npyrHX, h Bliac'rHTa caMocTajiHa (ay-
TonoMHa) reoliouiKa Tejia. 3a rpaiiHHe H3Mel)y BpcTa, ij. KliacH(J)HKanHoiie juickph-
MHiiaHTe, y3HMajy ce nojipv'ija H>HXOBe npoMeHJbHBocTii (pa3JiHKa). M3jjBajajv ce kom -
6 HiiaHiijoM Beher 6poja oco6Hiia, a h>hxobo jje(j)HHHcaibe npej(CTaBJba rjiaBim, ojjiiocho
KpajibH HHJb KJiacHBHKaHHje.

XeMHjcKe KapaKTepncTHKe (cajipacajn h KoecljnnnjenrH) npHMeH>yjy ce y ochobh
Kao jlonyHCKa KapaKTepneTHKa hckhx cTeHa, h to Kajia je HejjocTynaH MOjiajuiH MHHe-
palJiHH cacTaB ycjieji HenoBOJbiie cTpyKType (cTaKlJiacTe, KpiniTOKpHCTaliacTe h cji.)



Kjiacn(flHKau;nja cbhx BpcTa Mai'MaTCKHX cTeHa MO*e ce, y3 Maiba KopnroBaihH /[hc-
KpHMHH3HTHHX caflpacaja Mo”ajiHor MHHepajiHHr cacTaBa Koja hhhhmo y ojniocy Ha TKIIK
HaHHH 3HaTHO ynpouihaBajy KliacH(f>HKaHHjy, napaBiio 6e3 3aHeMapHBaH.a xeMHjcKiix KapaK-
TepHCTHKa h npHcycTBo ajiKaJdinx 60jeHHX Mimepadia cbhx ruiyTOHCKHX (H3y3eB c[JOJijiciiaTOHji-
CKHX H MeJIHJIHTOJIHTCKHX) CTeHa, H TO! yjlTpa6a3HHHHX H 6a3HHIUIX - paCKJIOnJbeilH
TeTpaenap PI1-01-O0px-Cpx h 01-Px-HbI-PI juijaipa, h nnTcpMel/injapHiix h khccjihx
Q-Af-P jinjarpaM. MojjaJiim MHHepajiHH cacTaB ajiKajiiiHX (cfejijiciiaix)HjicKHX h mcjih-
jihtckhx) iuiyTOHCKHX, Kao h ByjiKancKHX cTeHa 6nhe npiiKa3aHH y noce6noj ny6jiHKau,HjH.
AJiKaJiHe MarMaTCKe CTeHe HHiie jejinv noce6HYy reneTCKy aconnjaiiHjy CTena.

BapujeTeT. BapnjeTeTH cy ohh npejicTaBHHiiH BpcTe kojh ce oji TiincKe BpcTe y
HeneMV pa3JiHKyjy, Hnp. no cajip>Kajy MacJ)HTCKHX hjih calicKHX MHiiepalia, iipHcycrBy
BpcTy MHHepajia, Kao h nojaBa y kojihhhhh Biiuioj oji HopMajiHe 3a Ty BpcTy, hjih cy
6jiH*e ojipereHH npeMa cTpyKTypn, TeKCTypH, xeMiijcKOM (reoxeMHjcKOM) cacTaBy,
KapaKTepoM neTporenor Mimepalia (noBHUienoj 6a3HHiiocTH P|, i Bo>KIl)eBHTocTH M -mh-
Hepajia), BpcTii hjih KapaKTepy c*cnoKpncTajia h jip.

M 3jiBajaH.e BapnjeTeTa ce BpuiH npn ciieiinjaJIHCTHHKHM, jjeTaliHHM neTpolioniKHM
HcnHTiiBaibHMa, y KojHMa je pa3yMeBaH>e BpcTe caMO jieo onniTer, a He h npeBacxojuin
3ajiaTaK. Y TaKBHM pajioBHMa KliacHc{)HKaii;HjoM jionvniTene BapHjamije (pa3JiHKe jipyro-
CTenenor 3Ha>iaja) y OKBiipHMa BpcTa, Mory h Tpe6a na ce H3pa3e H3jiBajan,eM Bapnje-
TeTa, Kojn ce Mory onpejiejiHTH (oji cTpaHe caMor ayTopa) npeMa pa3jiHHHTHM oco6h-
naMa 33BHCHO oji KoiiKpeTHHX 3ajiaTaKa HCTpa>KHBaiba.

HOMEHKJIATYPA

Y nHJi.y onmre KopejiaTHBHocTH h yiiHcJ)imHpaiiocTH TepMHHOJiornje cTeHa, Kao h noT-
pe6e jia TepMHHH 6yjjy jejiiiosiia'inn, TaniiH, KpaTKH, 6e3 cHHOHHMa, jia cy cHCTeMaTHHiiH, jia
mo ojipeheHe npenopyKe y nouiejiy HMeHOBaH.y BpcTa h BapnjeTeTa, jjer})HHiicaiiiix y CMHJicy
TKIIK (h |UGS). Ha obom MecTy hchochmo caMO ocHOBHa Hanejia 3a iioMeHKJiaTvpy, 6e3
unipe pa3pajie, NPN HeMy cy Ha3HBa cbhx BpcTa jjam y npHlJiory (Ilp. 2 h cji. 2,3).

lloMciiK.iaivpa upcTa

Ha3HBe BpcTa CTeHa Tpe6a npeBecTH (rpaHCKpn6oBaTH Ha cpncKH) h HHcani (Ilp. 2):

1. no npaBHIJiy Kao jejiny pen (yKOJIHKO HHje npejiyraHKa), h to:

(a) jejuiocjioaciie ("ocHOBiie") Ha3HBe BpcTa H3Bejiene H3 aconnjannje uiaBiiifx h 6hthhx
MHHepalia (KJiHHonnpoKceHHT, opm)iiHpoKcemrr); reoipac|])CKHX nojMOBa (TOHajiHT, ajbac-
KHT, CHjeHHT); CTpyKTypH H CJI. (rpaHHT, JIHOpHT); TaKO H

(6) cjioacene Ha3HBe, H3Bejjeiie H3 o0jjlJiHKa BpcTe (MelialieymiTHT, ojiHBHHM ejiajiey-
iihtht), H3 ojuiHKe BpcTe h "ocHOBiior" Ha3HBa (ojiHBHHra6po, JieyKo6a3aliT) hjih cji.
(Tpaxn6a3ajiT, ipaxHanjie3HT, ipaxHpiioflaiiHT), a carjiacHO koji nac npHXBahenoM
HMeHOBaH.y cTeHa (rpanojiHopHT, KBapujinopHT, KBapuMOHIi;0iiHT).

2. Kao jiBe penn (cjioaceiiH H33HBH), h to: (a) Kajia Cy cjioaceHH Ha3HBH npejiyraHKH
(MHKpOKJIHH-aJI6HT i pailHT, OJIHBHH-mipOKCeH XOpHG6jieilJIHT) Il (6) 06aBe3HO Kajl Hoce
0jiJiHKe pejia (cy6ajiKajiHH, aliKaliHH), NPN >ieMy ce ojilJiHKa pejia (c*aMiumje) nnuie
Hcnpeji "0CHOBHOr* Ha3HBa BpcTe, Kao npHjieB (ajiKajiHH ajbacKHT, cy6aJiKaJiHH
KBapilJIHOpHT, aJlKaJIHIl TpaXHT, allKaJIHIl ipaXHJiaHHT h cji.), Il
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3. Kao TpH peHH, Kajja noce ojyiHKe pejja (nofl 26), a H3Bej*eH Ha3HB (2a) je npe-
flyraTaK (ajiKajiHH MHKpoKJimi-ajifiH'r jieyKorpaiiHT h cji.):

npenopy'iyje ce, sanpaBO, j(ace y bhiiiccjio>kiihm Ha3HBHMa BpcTa, cacTaBHe pe'iH nHiny
noflaBaifceM Hcnpejj "OCHOBHOr naiiiBa BpcTe" ojiJiHKe (BpcTe, cj)aMHlJiiije, pejja) npeMa pej(o-
cjiejiv, ij. 3Haiiajy Kojn HMajy y TaKCOHOMCKOj XHjapapxnjii (iiecjiejiHHHT, Meliaiiec|jejiiniHT,
ojiHBHHMejianecJjejiHHHT), Kao h jia ce MHHepajiounce ojjjihkc BpcTe, "kojihko je BHiue oji
jejjnor MHHepajia nHiuy cnojeiiH npnmoM (c})JioroiiiiT-aMcjHi60ji jieynnmwHr, MHKpoKJiini-aji-
6htrpaiiHT), npn TeMy pejjocjieji Ha3iiBa MHHepajia HHje 6HTan.

HoMeHK .iarvpii BapHjeTexa

Ha3HB BapnjeTeTa Tpe6a jja caflp*H na3HB BpcTe (Kojoj npnnajja) h ojjliHKy(e)
BapnjeTeTa. Tpe6a hx nncaTH Kao oj*BojeHe penn (hjih cnojeHe upthhom) h 06pa30BaTH
TaKo uito 6h ce Ha3HBy BpcTe jjojjajie ojjliHKe BapnjeTeTa y 06jiHKYy:

1. iipnjjeBa ncnpejj na3HBa BpcTe, npH ’ieMy aKO cy Te ojjjihkc na3HBH Mimepadia TaKo jja
cy 6jiiDKe na3HBy BpcTe 3acTynjteimjH MiinepajiH (Hnp. MejiaHOKpaniH cocnpHTHcaHH
rabpoHopHT, nec}iejmH-aHajmHM -JieynHT-6 HOTHT-aMc{iH60JicKH .... htji.). Y BapnjeTeniMa
Tpe6a H36eraBaTH npecjiHKce: MeTa-, Mejia-, JieyKO-, XHjajio-, cfiepo-, moiiho- htji., Beh hx
Tpe6a nncaTH: MeTaMopcJjHcaim ..., MenanoKpaTHH ..., JieyKOKpaTHH ..., XHjajiHHCKH ..., htjj.
Ha hcth HaHHii Tpe6a 06pa30BaTH h Ha3HBe BapnjeTeTa cTena ~kojihko nocToje cneijHjajiHH
rpajjimHonajiHH TepMHHH (ajiHBajiHT, h tjj.), ~kojihko cneHHjaJIHCTH HHCHCTHpajy Ha ibHx0Boj
ynoTpe6n (gjiiiBajiHTCKH...).

2. jroflaTKa H3a na3HBa BpcTe, h to: a) H33HB BpcTe + ca + ojyiHKa BapnjeTeTa (Hnp.
xapi”"6yprHT ca njiarnoKJiacoM); 6) na3HB BpcTe + 60raT (ca) + ojpHKa BapnjeTeTa
(xapLj6yprnT 60raT njiarnoKJiacoM);

3. Ha3HBH BapnjeTeTa ce Mory rpajumi h KOM6HiiagHjoM BapHjairre: I+2a; h 1+26
(Hnp. 6hothtckh rpaHHT ca nopc*HpoHj*HOM cTpyKTypoM h cji.).

HoMeHKJiaTypa BapnjeTeTa CTeHa ca CTaKlJioM (% Vol.) Bpiuii ce (carjiacHo TKIIK
h IUGS) Ha cjiej*ehn HaHHH: (a) 0-20, Ha3HB BpcTe + ca CTaKJioM (flaiiHT ca cTaKlJioM); (6)
20-50, Ha3iiB BpcTe + 60oraT CTaKlioM (phojiht 6oraT cTaKJioM); (h) 50-80, jiojiaBaibeM
npnj*eBa CTaKliacTH Ha3HBy BpcTe (cTaKliacTH phojiht) h (j*) 80-100, jjojjaBaiteM npn-
fleBa ojj Ha3HBa BpcTe (phojihtckh, jiaimTCKH) Hciipejj oj(roBapajyher iia3HBa BpcTe
(oiicjjHjjnjaH hjih nepjiiiT, 33bhcho jja jih je y cTaKJdiy H20 <1 hjih > 1 %, Hnp. phojihtckh
oncHflHjaH,... nepjiHT, pnojjaijHTCKH ...).

3AKJbyHAK

Kao 3aKlJbyiiaK npejyia>KeMo jja ce, npe H3pajje npenopyKe 3a CHCTeMaTHKy KlJiacn-
cjjHKaHHjy h iioMeHKJiaTypy MarMaTCKHX CTena, Kojy Moxe v'ihhhth caMo reojioniKH
KOHrpec Ha jyrocjieBencKOM HHBoy, 3a cTpyiiHo-Texim>iKy npHMeHy, H3pajiv ochobhhx h
TeMaTCKHX reojiouiKiix KapaTa, ajiH h Kao ochob 3a H3pajjy HCTe, KopncTe:

1. Ochobhh iipHHu,iniH TKNK cHCTeMaTHKe h KJiacHcdmKaipije (npenopyHeHe vy
CCCP-y 3a KopHiuheifce Ha cbhm HHBOHMa reojioniKHX HCTpa*HBaiia); yKJtyHyjyhn (a)
H3j*Bojeiie TaKCOHOMCKe jejmiiHice: Kliaca, rpyna, peji, c*aMHJinja, BpcTa h BapnjeTeT
(Ta6. 1); Kao h (6) H3jjBojeHe BpcTe jjec)JHHHcaHe npeMa xeMHjcKOM h MHHepaliHOM
cacTaBy, H3y3HMajyhn njiyTOHCKe 6eccpejijjcnaTOHjjcKe h 6ecMejiHJIHTCKe cTene (cji. 1;
nP.2);

2. ,0,HjarpaMH: Q-Af-P (cji. 2); P1-01-0px-C px (pacKlionjbeHH Teipajiejjap, cji. 3),
Px-HbI-01-PIl (AynJiH TpHjanryjiapiiH jjnjarpaM, cji. 3), ij. ca Harne cipane KopnroBaH



(TKFIK) Mo™aJiHH MHHepajiHH cacxaB, 3a KJiacHc|)HKai;Hjy njiyTOHCKHX cTeHa HopMajiHor
h cy6ajiKaJiHor pe”a (cTeHa 6e3 (JjediflcnaTOHfla h cTena 6e3 MeJiHJiHTa).

3. Ham npe~Jior 3a HOMeHKlJiaTypy BpcTa h BapnjeTeTa (l1p. 2).

4. Haui npe~Jior 3a yBoljeH>e jiBanaecT hobhx BpcTa CTeHa:

(a) "eBeT BpcTa cTena (»3 T3B. "cepnje JiaMnpoHTa" hjih "6paHme JiaMnpoHTa"),
caraacHO np>ejpory BoraTHKOB h jjP. (1985) (Elp. 2);

(6) TpH BpcTe ca aMc})H6ojioM (Y (liaMHJiHjH raépoHfla): 1. xopH6jieHflaraépo 2.
x0PHBjieHflaiioPHT h 2. xoP H6jieHjja ra6 POHOPHT, carjiacHo PI-Px-HDbl ;injarPaMy (cji. 2).

5. QAP-flnjarPaM (Streckesen, 1978), 3a KliacH(J)HKauHjy "KajiKO-ajiKajiHHX JiaM-
nPo(})HPa";

6. TePMHHH AHja6a3, cnHJIHT, KePaTO()HP h nP. 3a cTeHe (j)oP MHPaHe y iiojjbojjhhm
ycjioBHMa Y P3hom cTajjnjyMy Pa3Boja reocHHKJiHHalia (BaPnjeTeTH oflroBaPajyhnx BPCTa
no TKnK), h noPefl cyrecTHje TKnK h IUGS.

3a KliacH(j)HKai],Hjy HecnjiHKaTHiix MarMaTCKHX cTeHa (KaP6oHaTHTa, anaTHTOJiHTa
h jiP.), Kao h anjiHTa h nerMaTHTa, HeMaMO nPeflJior, jeP hcth y cBeTy jjo jjaHac HHje
3aj™oBoji,aBajyhe PeuieH. KaP6oHaTHTH ce j™anac KJiacHc})HKyjy nPeMa MHHePajiHOM
(Streckeisen, 1978) h xeMHjcKOM cacTaBy (Woolley & KemPe, 1989).

O bhm nPej”jioroM He nPeTeHjiyjeMO jja 6hjio KOMe 0rPaiiH>IHM0 KOPHiuheibe jiPyrnx
cHCTeMaTHKa h KJiacHcj)HKauHja, Kao h ynoTf)e6y jiPyrnx Hay’mo nPHXBaheHHX TeP MHHa.
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XHnepcreH
X3JHH
HfIHHKCHT
HIMeHHT

KaJIHCKOHaTpHICKH (A f)
K-i”eji*cnaT

KaOJIHHHT

Kap6oHaTH

KepcyrHT
K3JICHJIHT
KaT3(JjOpHT

jiaMnpo(J)HpHT
JiaaypHT
fieyiprr
nceynojieyipiT
jienHgoJiHT
JienHHOMejian
JieyKOKceH
JIOBeHHT
MB3(}HTCKH MHHCpall
Marne3HjcKH
Marno(JjopHT
JIHCKyH
MeJIHIIHT
MHKpOKJIHH
MeJiaHHT
MOH3HHT
MyCKOBHT
MarHeTHT
THTaHOMaTHeTHT
MOHTHheJIHT
MyacaHHT
MypM3HHT
He(d)ejiHH
HO03eaH

ErGI

£rl

Prv
F%...
pv

RbU
Rfit
Rm

Sa
Sal

Sd

Sil
SIf

Spi
Sipa
Src
o
Srf

ib ..
Trtl

Trm
Tur

£ow
Zra

mrBOiK"eBHTH ()1

MOJIHrOKJiaC

*oiiali

j OpTonnpOKCefl

i-opTOKJiac

8 OpTHT (aJiaHHT)
nepHicaac

*NH*OHHT

5 (J)noronHT
ii.iainoK.iac

*njieonacT

i lipHO()HJIHT
nnpon

*nepOBCKHT

:; HHpOKCeil
HHpHT

: KBapU
pH6eKHT
PHXTepHT
pynitH MHH.
paM3aht

*pyTHJI
* CaHHfIHH
¢ CallHT

- CHHepHT

;- CHHepo(J)HJiIHT
.conanHT

= CHIIHMBHHT

*CydI()HHH

$1110pjIOMHT

: CIIHHCII

; CQdjeH

. cepHHHT

- cepneiiTHH

. UIH30J1HT

mTaliK

“ THTaHCKH

. Toiia3
TpeMOJIHT

:; TPHHHMHT

5 rapaMHT
TypMajihh
ypalJiHT

! BHIIHOMHT

>B0JiaCTOHHT

%, 3COJIHTH
MHHB3/IHHT
HHpKOH



llpnjior 2. fIHCKpHMHHaHTe M HHepajiHor H xeMHjcKor cacraBa MarMaTCKHX creHa

Tpyna VIITPAEA™H 'IHHA™ cTeHa

peji mJiyroHCKa KJiaca BVJncaacKa h X Hioa5H cajna
33<Si044(+2); NaD+K20<1.5 36<Si02<42(+); Na20+KD<I; 20(+2)<Mg053”

FEM'. Ol, Opx, Cp*. +Hbl Ol (Faig). Cpx (Di-Aug, Aug, Ti-AUQ): +HW (m pkii 523, KIS)

H KSM Chr, mi KCM'. PI (.4gm,0). Chr, Mt, 7>-M, Ap, Phl. BI. Grl, Spn

GaMuimja ffi HHTA-OJJHBHHHTA
33<Si0j<40%; N»20+K20<0.5

(0] fEM: Ol (F*_x)
OJIHBHHHT
gyHHT
01=90-100, Chr>5; /Qpx;Cpx<10/
ipauti ttijtt UEFMJjJOTHTA (imimiiiujn NHKPHTA
M 36<Si02<44; 0.2<Na2D+K 20<1.5 36<Si02<42(+2); Na20+KD<l; 20(x2)*MgQ<37
rEM: Ol (77.2), I'E Ol (/j; ). Cpx (Di-Aug, Aug, Ti-Augj, +Hbl (upxa 603., Kis)
Opi (En, Br, W), Cpi (D, H) KCM: PL (Anlox), Chr. Mt. 7°-Mt. Ap. Phl. Bt, Grt, Spn
XaPHByprHT
IEM: 01=40-90, Opx=10(5K-60 MEIMEMHT
Hwss rEM: Ol, Cpx;
J  JIEP30JIHT _MMC? R OI; Om: Cpx. Ol. Mt, +cTaKno___
rEM: 01=40-80, Opx=10-50 NHKPHT "
_Op=10-50 /Hbl<5/__ IEM /MMC: Ol, Cpx, Hbl;
H  BEPRJHT JUPW)"OM_Cpx" Ol  111)L Mt*+crakno_
rEM: 01=40-90, Cpx=10(5k)-60 KOMATHT
/0px-,10, Hbl<5/ rEM. Ol. Cpx
H MMC: Ol, cpx: Cpx, Ol, Mt, =craklio; > i
i< px: QM i il

XO0PHBIEH3ANEPH3O0THT _
Ol 10-70(90K). (Qp»;Cpx)=10(0K-50. Hbl- 10-40(60K) I
. »<Si0Z* 44(i2). MtISN»j0*K;0<M

. » -

SeSSg-g?). 1*.1*> Mrt (X I'EM' OH. Mel. S* gb.k J> ma i*l. ht (n"'mm Ks.i
Ot.-11.Att I ot (I« .| *egK t.xtw. 0>.! i. KlidR
fitl« Sfet, BIt. BMZ | m ||H jjllwmmt, cai
OitMu.ttija AJIKAJIHHX IIHKPHTA
JE M:_Ph MeL £\_Bt(Phn

(aHCKyi«IEP<aO'IMn  BHOTHTHHKPHT

TEM”0i, CEXJM(ANO

Craikalm MMGCj_ 01>25, CQ*120-60_, PW(B)_10-30, Am<I5__
AJIKAJIHH BECnHPOKCEHNHKPHT
TEM 'jn.mtLt, Mel,_Cal _

Cy6<paMwtuja L0IRSAAM A0, M elrSACaRSIjA/mARIAM AIPS.58 NAIO/

AJIKAJIHHX KHMBEPJIHT "

EECITHPOKCEHHHKPHTA  rEM: OI(Srp), Cal, Phl

OI(Srp)>25. Cal<50, Phl<20; /6apo4>Hmm ac, imKpo-1l, impon, Dmt/

(‘'vnipaMtl.iuja MEJIHIJIHTNHKPHT
« rEM: Ol. Cpx, Mel
AJIKAJIHHX MMC. 01x25, C5X=20-50, Mel=5-20;_  /Phl(Bt)<10, Ne<5/
NHPOKCEHNHKPHTA <PEJIfICNATOHfINHKPHT
H rEM: Ol. Cpx, Ne (Lc, Anc)

/(PhI£t,Am)<20/
(JIAMNPOHT)1
| rEM: PhI=10-25, +Lc(Lc)=3-15, Di=10-27, 01=20-40, +Rht<5 /cramio=5-17/



pci

Tpyna VJH 'ALLABMMHHX CTeHa

BIVICB<a

dHiMttmjn MEJIHJIHTOJ1HTA

rBM'. Mel. ZCp\{DiAue'Di), Ne, O)
MEJIHJIHTOJIHT

rEM: Mel

Mcl_»7U;___ ~'QI-J0i Cpx<]OLNe :JW___
'kstuhT

I'BM: Mel. Ol

MeJLf50-207.01J0_40;  Cpx<10/____
yHKOHAipm

I'EM: Mel. Cpx

Mel-50-70jCgx _I0730j /Ne< I0jO]_10/__
TVPIJAHT

rEM: Mel. Cpx. Ne
McJ_4020jC£X"10;30NeJ 0730;_0<30.
OKAHT

TEM: Mel, Ne

Mel -50-70. Ne=10-40; /Cp\<10.01<10/
0 YjITPAEAS3. <t>OHJIOJIHTA
TBM: Ne ili Lc (Lc), Cpx (Aug-Di),

Ti-Aug, Ehd. Edi). +QI

JAKyilHPAHIHT

rBM: ICpx»Ne/
_mmc_

yPTHT

TEM: /Ne»CpxI
MMC_Ne.£7f), Cpx JI()_
'hjojiht

FEM: INe»Cpxl

MMC_N e J0-70._Cpx~20-40 _
MEJITEITHT !

TEM: ICpx>Nd

MMC: Cpx=40-70, Ne=10-50; /OKIO/

_INcj(H oj<io/

MHCVPHT

rEM: Cpx, Lc

MMC: Cpx=40-60. Lc=10-30
/OK15, Alc<10, Ne<10, PhKIO/

kjiaca

BV.iKaicka h XHBoaonca.ua
&OMwmja MEJIHJIHTHTA
rBM: Mel, +0i, Cpx. F*

BECIIHPOKCEH MEJIHIIHTHT /Mel>Ne/
Mel=30-60, +Ne<30; /Bt<15/

iKiin - \r M- (%jirafniT -NeJlvJ IvreS
EECNHPOKCEH OJIHBHHMEJIHIIHTHT Mel>Ne"

Mel 30-60, 01=5-25 /(NeicJCs)<:30; /PhIHt'15/

/: Re-nmirr -Rt-Me-Mh'; HLIHajIUHT -Ks-T.c-.gMNTTMT -cTflKnacrTH
_MEjiHjIHTMT~" " 'IMel>Ne(Lc, Ks)/
Mel=10-60, Cpx -40-60;
__/(Ne*MxK~-JONFAhI (Bt}<Ipj_OKS5/
OJIHBHHMEJIHJIHTHT
Mel=10-50, Cpx :10-60. 01=5-25;
[I_/NeJ*M IJM(_PM)_Am<10/i__/_am r -CaHBH

/; _Kan_eliirr  H’-
IMel>Ne/

'PaMu.mja yjITPABASHHHHX VOHJJHTA
FBM: Ne, Anc. Lc ili Ks, Cpx +0lI

HEOEJIHHHT

Ne=40-60, Cpx=30-50;

/Lc<20, Bt(Phl)<10, Mel<5, 01<50/
i(rirzi'im(c  Soz-, rnnikr -TCa

_MEJ?AHE®EjIHHHT
Cp*=50-70, Ne=10-40; IM>50, OI<5; Cpx>Ne: Ne'-Mcl

_IMeK20.MOK.SAL - ¢ < J JOMnvin_rnr AHj,i H[I( KH
OJIHBHHMEJIAHE®EJIHHHT
Cpx=30-70, Ne=10-30, 01=5-25; 'M>50; 01>5; Ne>Mel/
IMel<20. 1.c<10. PhI'Mt@ 10 /neijiediBHCKII fiaaajll
WiHKnmTr -Te. RerpTnrrjdtt-Arr  iwfi\iiwi_-ywian _jT]|fajjp Tjflg"-Bt-_
MEJIAAHAJIHHMHT
Cpx=30-70, Anc=10-30;

/01<5, PhI(By<10; (iHi ii"HMHr: : :[i\jimht
0JiliBHHMI*"AAH'AjiUIIMHT
Cpx=30-70, Anc=10-30, 01=5-25; /M>50; 01>5/
f'h/'Blj 1.0*/j MnnjlHkB1 An; ana IIMMCKII natanr
MEJIAJIEyUHTHT
Cpx=50-70, Lc=10-40;

/MeK 10,_Ne<10jJC_s<I0J3K5/;
OJIHBHHMEJIAJIEYyHHTHT
Cpx=30-70. Lc=10-30, 01=5-25;

_/MeKI_0. H Ks<I(L_Bt<10" / _k,i"ihhi' R’
(<tJioronm M EJiAJIiEyumii i)l
rEM: C'px, Phl, Lc, talk-Am;

PJi¥* 10-20,_1>1;40-irj*Lc =_i<L+Kht< 5 /01<1(L craKJKrflO,/,
OJIHBHHMEJIAKAJICH.HHTHT
("“ma()ypHT)

Cpx=3Q-7Q, Ks=10-30, 0175-25;;
/MeKIO, Ne<10/

IM<50 01<5; Ne>Cpxl

ipnMV iut -Rt-

/M>50; OK5/

/M>50, 01<5/

VbSO, 01>5/
i viihiikh iintan

/M>50, 01>5/




r=

1n

I pvna I>A'}H’1HHX CTeHa

mTVIOGKa KJiaca BViikaicka h XHioa6Hca.ua
0.1<Na20+K 20<4.5(+2); 44<Si02<53(+2); 1.5<Na20+K20<4.5(+2)
IBM: PI (flitn.cn). Opi (Ffv. Br, En) Cpi (Di-Aue. Hdl. #(M. +Hbl I TBM. PI. Cpi. Hv. Q1. +Q

<> nHPOKCEHHTA-XOPHEJLEHfIHTA ||
42<8Si02<55; I)_I"Na*rO (JC~O_I:_/> Opi. Cpn zHhI
'OPTOHHPOKCEHHT

°px_90-1°0j_ /Cpx<10.0l1<10Jllil<10/___
OJIHBHHOPTONHPOKCEHHT

S P E£-50-«L L=5J U .
BEBCTEPHT

0px=5-90, Cgx=5-90_"__/Q<10HW<10/_
OJIHBHHBEBCTEPHT

Opx|Cpx 10-80, OIMOjflO; _/HbI<K)/___
KJIHHONHPOKCEHHT

Cpx 90-J_00;_/O ex<10,01<10HW<10/____
OJIHBHHKJIHHONHPOKCEHHT
Cp»"50-90, 01=5-40; /Qpx<10JIbl<10/
XOPHBJIEHfIANHPOKCEHHT
Px-J5_9". BW_=5;50; _N01<10/___
OJIIBHH-XOPHBJIEHHA nHPOK CEHIi
Px=30J(0. O I-10-40. 11bl1=10-4.5

XOPHb.IEH;lin
1Ib1=90-100;___ /tfo:Oijg<ap Ql<10/
"INIPOKCEHXOPIEJIEHIIHT &aMtiAuja NHKFOEA3AJITA (ItliKpodojiepnum)
11bl=45t 90, Opx;Cpx=5-5Q; _ _jOJ<U)/____ 42<Si02<46; 1.5<Na20+K 20<2.0
O.HHBHHXOPHBJIEHfIHT fBM: Ol. Cpx (Pgt, Auz), Qpx, PI
_11b1=50-90J)I1=5_-40;____ /Cpx;0£X<10/_ ITHKPOBABAJIT (nEKiojojicp«T)
0jBiBHH-nHPOKCEH x 6 phbjih i,nn TBM: Ol (Fal025=15-60, Pl (/ljfe «)<40, Cpx=15-25,
Hb1=30-80. Opx;Cpx 10 45. 01=10-40  OpJt(A,i,. 0=10-15. Rm=2-7; #Bt. cTaK.<20 /onean T -Ob>Px
<P(iMUJwja rAEPOHJIA tHiMu.iuja BA1A.1TA (dOjiepu”ui)
42<Si0?<54; 15<Na20+K 20<4.5 46<Si02<53; 2.0<Na20 +K20<4.5
'vhM:"pj"'7om .'t;Cpx. +Ol;x(Hbl)t PI. Cpx (Pgl, Pgt-Aug, Aue. Di-Aue. f-Aug): *QI. +Q. +Opx
| ABPO uiojiemucKH:
PJ -3 565, Cpx_=35(30_"-65j_/Opx;0Ol;Hbl<5/ ~ OJHIBHIIBA3AIJIT (ojiaiBH jojicpnT)
"OJIHBIIHIABPO " Pl ("D50.g0)=35-55, Ol (fal550)=5-15, Cpx(Pgt, Aug, sub-Ca
_pl=15r-AcpA=1°A (L 217-28251)1-/QP*'1?b<5/ Il A«n- n-Aua-m-ss-,
IHHOPHT _ Rin A,_xHDbIjjIEL_+3M x: i'raKio _M)_y6a3alTry/_ _
PJ_35-65 Q px=30-60(65'); ,Cpx;01;lIb!~5/  EA3AJIT (.nojiepnr)
"OJIHBIIHHOPHT PI(y4n40.70)=45-65, Cpx(AugJJi-Aug;Pgtigt-Aug/-Aug)=15-45,
Ph OAVOjij In-M,01=5_-35(55kK/Cpx~Hbl<5 _|LM I fer)A2A m _2-X 0j_njjia_r<3_0._+Q+OEx/j_aiiidi*jr _
rABPOHOPHT ’ "|fJIEYKOBAB3AJIT (jitvKo.iojitpnT)
PJ_357.7)j>x~Cj>x=560; /p[HbI<5/ JLP| wws0-75>250-70, Cpx(Aug, sub-Ca Aug, Di-Aug, f-Aug)-w-25,
OJIHBHHIAEPOHOPHT ~1 Q (rpaHo(})Hp)=3-5; /Ol (Pd2560)<2. Rm=3-15, cTauio<30/
_P1-35-6.5"0 px;Cpx_=I_(j-5(_KOI_5-35_(_55")_ Il MMonMtOjmu
fpOKTOJfHT "IpPXHHEPCTEHhA3AJIT
Pl1_-3575])J_-35(25)-60(65";J Oj>x j>x<liij,!>m5/ 0 Pl (>1/%).90)=45-60. Cpx (Q'-/1")=30-40.
AHOPTO3IIT " Opx (Hy=Fs1015-2-10

P1 (,4»80")=90-100; /Qpx;Cpx<10,Hbl<10/  /Q] (F*r>-An)=2-6, Rm-1-7, +Bt, craKJio=8-10/
XOPHBJIEHJIATABPO

j_PI=35765" Hbl Ip;65_Cpx>10)"

XOPHBJIEHJIAHOPHT

(P1=35-65; Hbl=10-65; Qpx>10)k-

XOPHEJIEHFIA | AEPOHOPH |

(P1=35-65, Hbl=10-65, O polO, Cpx>10)



pejl

Jl

Tpvna EA3HHHH X cTeHa
K.iam BVJiKaHCKa n xHBoaoiica.iaa

343ft©,:<-53&23: mMi QL Gpx. *frsp
@aMiuuja CyEA .IKA . 7THHX EA3AJITA-TPAXHBA3AIJITA (cyoa*uca.nwx do.iepiaua-mpnjpuco.iepuiua)

TBM\ PM flisjO. OKM”-O. Cpx(/jlg,7;-14"Z3Ailal.iry-Aug./-A«)gEan). +Esp(/jflr.r9/-,5,2»)+Krs. tB1

CyBAJIKAJIHH OJL1IBIIIBA3AJLT (cy6a.iKajmii o.ihbhh iojic pm ) /P1<50/
PL (~ 35.85)=25-45, Ol (Fam_60)=10-25, C*\(Augf Ti-Aug, SaJ-Aug)=20-40; /+Fsp<10, £Bt<5, Rm (Mt
y 5 Cr£Kiio<107(6O)/\] Si0,<49; AI£V:16;_Ka0<.1"8JiiO "ji~O v I} Ij. MgO>5J~ 50

CYEAJIKAJIHH OJIHBHHIIEYKOEASAJIT (cyfialiKajiHHOJHBHB oJiiiBiiHJieyKoj[oJiepHT)  /PI>50/
Pl (yA«25.75)=55-70, Ol (Fal03)=5-15, Cpx (Aug, Ti-Aug, 51a/)=10-30;

_/R_rn=y5, craKJio<10_(55)___ S[(*>487A1jOjI(k K20<. t 7j0_J JiM jjffcO _11,_R>M
CyBAJIKAIJIHII JIEYKOEA3AJIT (cvSaliKaliBH neyKojlojiepiiT)

PL (yl«55.70)3;60-80, (Cpx(Aug,Sal), +Opx (/'% 33): +°> (Fa2QM))=5-10;

JRM=MO, craKJior15-30/___ j  _ _ _ _ _ AM K (BOAJA M (M
XABAIHT (AHJ3.E3HHEA3AJLT) >

P1 U«30-50)=35-60, Ol (Fd®55=5 30. Cpx (Aug, Sal, Ti-Aug)=25-30, +Fsp (Ani)<5

JRM=5-10, craKJio=5-10/ 1 I*e~0»il*c0 1111. POV 20 McO 4-6

MyiJHJEPHT (OJIHFOKJIACEA3AIJIT)

Pl (/l/li5 40) 50-60. Fsp (Anr,Or Snn)- 10-15, Ol (/y40 10-25, Cpx (Augf-Aug,Sa]-Aug)=5-\0
/Rm=5-10, craioio<15/ | 0!(/.i,,),!"m', K-O -2. M>>0 A: '"a0 .-; d‘e-0,-1'eOi. TiO-:
TPAXHBAS3AIJIT (Tpaxn”ojiepiiT)

Pl (An20.75)=15-55, ol (Fai0.70)<15, Cpx(Aug, Ti-Aug, Sal, Di, Eau)=5-35; Fsp (Anr,Sa,0i)<5

WO,JKrs _~_Rm ~._rrE»;*_80 _ NKP_Tit. KA -k I _ - > i.
IUOIIEOHHT (ibcoko-K ipaxné6aia.il h ipaxRjiu.itpnmi

Pl (/4/j1575)=20-55, Fsp (Sa,0i)=5-35, Cpx (Aug,Sal,l'i-Aug,Di.Hau)=15-30, 01=5-25

/BK10. Rm<5, craKlio<55/; iuouionBT, Fl:M=45-55/ K-H>"; K-(>=4.5
ANI”OiK jO Sai iISSSiazSSStitz): 5SNajoK 20.<):
F' (Nc.Lc'Am.Cm. Siif). #1*1 (/U4,«). -F*I1>, || /75W PH & ii”*s,).PspBli.Sa,Qr.4uil.
Cp* (7) iiogfimAogfiilld). tA«i WrsdircdtiiMf Il fpx >Ti iug, Fmi. Bgr. Dil
‘M- <)l Bl (Ph3”pmi.firtAp.MI"Spn, RIn || 21 \m < HrcArfll*). BIli/V'. /jr'/i,A]|.?;-M 1 Spn (.rl
0OMiuuja BABHHHHK OOHffOJIHTA oaMUlJiuja HA3H'IHHX <POH/IHTA
10<Na20+K20<21; 44<i.i02<50; 6<Na20+K 20<14
FBM: F' (Afe, Sdl, Lc). Cpx. Fsp rBM: F' (Anc, Ne, L¢), Cpx, Ol. Fsp
OEJIHCNnATHIOJIHT ®EJIfICNATHEOEJIHHHT
Cpj 30-50JJe 30-501 sp 5-10 inalinil-Fsp<30 (x2UJ.JINc Fsp_S 1, /£01 <5/
0>EJiacnATYPTHT (Nc>Cpx) AHAJIUHMHT
NerVO-"0.ACpjr-"O"FspS-10JIMjnvil -Fsp<26/  _Anc=4_0-«)j:i>x_;2_0-£)j"sp_2j;;_ _ _/+01<8/_
TABHT IPEJIMCNATJIIEVMITHT
SdI=30-50. Cpj 5-20, Fsp 20
®EPrycHT JIOTonHT-OEJIFICNAT IEyUHTHT)
Cpx -30-50, Lc'-40-60, Fsp<10 Lc=10-45XJi=10-35_Phl J ("3y~£0;,5£)=10-25,01=7-20; Aa-Am<5_
Itiopo.iamiT -MtC- " (<i>JioronHT-AM<i>m;0ji jie> iihiht?
[HTaJTHT. M<35 Lc=25-30fh1=10-25. alk-Am=10-25J)i=7-25; /QI=2-5
0 OMtumja AJIKAJIHHX rAEPOHffA 00MUAuja AJIKAJIHHX EA3AJITOH/IA
44<Si02<53; 4<Na20| K20<1S 43<Si02<52; 5<Na20+K20<13
Pl (4«m<o). +Fsp. F' (Ne. Anc, Lc'). Cpx. QI TEM: Cpx, Ol, Pt, Fsp, F'
TEPAIJIHT HEOEJIHHTEOPHT (fiaaaimi)
PIM/Jg 2)_2«:40.Ne_10;<50x:jix_1£-60,_OI<20_  pJI4?5fl «)=200° " if : ,cpx=10-40yoi<20jspcio/
TEIUEHHT JIEYHHTTE®PHT
P 11~ uJ _2fM0.A_nc_-K)-3(IUCEx_=20-5070 J~O PIC~r,,) 10MOXc =20-40,Cpx=20-50;/QlL.<10%_£<10/_
ECEKCHT IHKDEJIH IIIPA XHI.A3AJIT
P1G4%) M3<ME,AE=M-20Ji"y_0,Cpx=MJA/QI<6 | PI(/4fto.5n)=30-50Jsp=10-30JNe=15-20.CpxIQ-30
UIOHKHHHT f JIEYUHTTPAXHTBA3AJIT (KajaHgi)

Cpx=30-70;Fsp=10-40;Lc'=5-20;+Ne=5 10+Q1<20 [ PI(.4fli MQ)=20-40 Jsp,Cpx=10-30Xc=15-30; /Ne<10/
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rpyna BA3HHHHX cTeHa

mijvioacKa kil1aca
0. E\3H'HIUX 'DEJIffCNATOHfICHIFJIHTA
45<Si02<53; K<Na20+K 20<18
rEM: Fsp. F' (Afe, Sdl, Ks). Cpx. +Am IE
CEPHAJHT
FBM: Fsp, Nc. Ccn. Cpx Fs
Fsp=40-50. Ne=15-25, Ccn=5-25, CEX=5-15 /A

HAYJAHT

FBM: Sdl. Ne. Fsp, Cpx, xAm

SdI=30-50JVc:5-20J'sp 20-40,Cp*=5-10,Am<10

PHUIHOPHT

FEM: Ne(Ks). Fsp. Cpx. zArn. xLpm

Ne(Ks)=20-40,Fsp=40-70,Cpx=5-20, Am;Lpm<10
Tpyna HHTEPMEJJH

KJ

+P
(c

mJIVTOICKa
53<Si0j<64(+2);
rBM: PHAih-,v:)mUohJm+Ovx(Hy)+Cpx(Aue) |
<I>ciMuwja THOrilTA Il
53<5i02<57(+2);
FBM: Pl (Ajy,, <-) £Cpx, Hbl. Bl
ilnopPNT
FBM/MMC: PIl. £Cpx. IIbl BI;
PI(/4/>550)=55-95Aug<5-20,Hb1<40. Bt<40, /Qk<5
0oOMU.wja KBAFHHHOPHTA
56<Si02<64(+2);
FBM: PI. 0, +#Cpx. IIbl. Bt
KBAPUNIIOPHT
FBM/MMC: PIl. Q. +Cpx. Bbl, Bt;
Pl L4//,,.5,)=55-90.Qk=5-20, Bt;BbI<35, /Opx,Cpx/

mm « (An»id. F*p, Bbl (Fe.n) * 1 >-«p* (/&).

mmAuK, n-Am

< CVBAJIKAJIHHXMOFHTA-MOHHOHHTA

53<5i02<57(+2):

FBM PIl. Fsp. Hbl. Bt, pebe +Cpx

C\ BAJIKAJIHH fIHOPHT

PI(/AwA")=55 95. Fs£ =I_10. Q <5_Hb;Bt;Cpx<40___

MOHHOfIHOPHT

PI(/In251)=60-85iF jpE 10_35X"<5; HW 31,Cpx<£0__

MOHHOIIHT

rBM: Pl Fsp. Hbl. Bt. Cpx; PIk(/1«3050) =35-65,

Fsp 40-70. Q k<5; Bt;Hbl;Cpx<40

<0 EAJl. KBAIUJTHOFHTA-KBAHIMOHUPHHTA

57<Si02<65(2);

FBM\ PI. Fsp. Ubl. Bt. 0 pel)exCpx

CyBAIJIKAJIHH KBAPHHHOPIIT

PI(/l«m )=55-95.q " _V20J1NitX'ex<35,Ksp~=1-10 _

KBAPHMOIiUoflilOPHIT "

(PI(/lilv 65-90.9 =5-2U)\ Fp_5_5£;HbKBj.C||x<35 _

KBAPUMOIIHOIIHT

FBM: Fsp. PI. Q. llbl Bt; Pl I(/1//305(j)=35-65,

Q k=5-20. Fsp 5-20; IIbl Bt<35

i5k=5-65%: Pl (/l««Jfi5<70-75, Cpx, Opx;

5.7>Na20+K 20<7.5(+2);

b>JiKaicKa h xaioa6Hca.ua

<I>amiAiijn EABHWHHX DOHOJIHTA

47<Si0"2<53; 8<Na20+K20<12
M: Fsp. F'. Cpx. £OlI, %Pl

IIEOEJIHIIMEJIAOIOHOJIIT

p=30-50, Ne=10-20. SdI=5-15, Cpx=5-20<30,
m=5-15, PI<5, OI<5/

JIEYHHTMEJIA®OHOJIHT
Fsp=10-30J-c=30-40, Cpx=10-20<35. Ne<10.

1<5, AmdU)<5, +0I<5; ojichtht -<tk: Phl
DJ10rONHT-JIEYUHTMEJIAH>0HOJIHT)L

Lc=10-50, Fsp (Or,sa)=10-30, PhI=10-40, Di=10-30,
+Rht<7. £0I1<7

JAPHHX CTeHa

iaca B\.iK;i»tKa h XHioaoHca.ua

5>Na20+K20<7.5(+2)

PI(/I"M-,),0px (Hypii,BA, cp\(PfitAug), Bbl(baz.)
<PaMUMtja AHJJE3HTEA3AJITA

5>Na20 iK 20<5.7(+2)

rBM: PI. Opx, Cpx
AHJIEBHTEA3AIJIT
/o1. Hbl/
£2m=35-95%: PItAu”), Cpx,01, Mt, craKno, pe-rko Q/
<I>nMu\ujn AHffE3HTA
57<Si02<64(+2)
FBM: PI, Opx, Cpx, Hbl
AIIfIE3HT
<&c:=15-50%: PI(/1;Vj-50), Opx,Cpx, Hbl, MI; /ONit/
Om. 50-85%: I'K.l// <), Cpx craioio, peTKO 0/
KiO<<>M<2>
I I'BM" « Mt-«). Fso, <>pt 7/n Gp*(/lug. Ti-
«g). Ti-HI> (Ti-Bbl). Bt
<> TPAXHAHJIJE3HTEA3AJITA-JIATHTA

5-5.7<Na201| K20<7.6-8.2(+2)

FBM: Pl, TAAug, 7/ nbl
IPAXHAHfIE3BHTBA 3AJIT
<k :~10-40%:PI(Auia 60),Cpx(Ti-AugAug),Opx (Hy)
pelje: 7/~Hbl. 01;
Qm:~60-90%: Pl (Aii*.~)" Ti-Aug, MI, crakno_ _
JIATHT *
3x\ Pl (A/i40m). Cpx, Fsp;
Ou- PI. Cpx. Bt, crak/io
<= TPAXHAHffE3BHTA-KBA PIfJIATHTA

Ipetje: Hbl. BI, 01/;

5.7-7,5<Na20+K20<8.2-10.5(*2)

rBM: PI. Fsp. 7/-Aug, 7/-Hbl
TPAXHAILIGgE3NT
©ic-5-40%: PI(/1//M50),0px(//K), Cpx(Ti-AugAug).
ti-Hbl. Bt. o1 (/'*,.67)<1;
Om: PI(4//2~),_0EX (/~,_Cgx(Mur);_Mt,_CTailio___
KBAPUJIATHT
<x: V\(And-Lab)fsp ( Or,Sa),Op\(Hy),Cpx(Aug)3 t,
Q, Ol (peTKo); Qm: PI, Fsp, Q, craKno



pcj

Tpyna HHTEPME ,D(HJAPHHX CTeHa

mjiVToacKa
dviMu.iuja "HJEHHTA
54<5i02<64(22);
rEM\ PI, Fsp, Hhl. Bt, Cpx. Opx
CHJEHHT
rEM: Fsp. PI. Opx, Cpx, BI. Illil
(Pl (/4%39)=10-35. Fsp=65-90)k, Opx-.70;
Cpx<30, BK30 /Q k<5/
AHKAJIHH®EJIFICNAT CHJEHHI
FEM: Fsp. Hbl. BI. Cpx, Opx
Fsp (£74780. Hbl;Cpx;0px<10,
Bt<5; /Q k<5, H “<10/

22<Na,0iK.,0<22.5f+2):
FRM. ScH, H}m, Nss. '&en, Aaa). Fsp. Ah
£peb.mgii Gp* \Egr, -Hat:
Am {-\inRbk Tirk.Kr:.xla). I.ei). Bl
LnMiLiujn AJIKAJIHHX CHIJEHHTA (6ei. -F")
53<Si02<66; 7,«-1I<Na20i K20<9-14;
| BM: Ab, Fsp, alk-Pi, alk-Am
AJIKAJIIH CH.IEHHT
Ab£gr.Ean.Has.Rbk JIrk. Bt +I,pm. Fsp. £PI
Fsp<65, Ab(An5.i0,peT.20)=10(>10k)-90,
alk-Cpx(Am)=1 3, Q<5
TEHCBEPrHT ~
rEM: Fsp. Egr, Eau. Rbk. Arf. Ha. Brk
Fsp 6U-90, Pl k<10, a\k-Px(EgrMau),
alk-Am(RM" Aif, Ha. Brk)=1-25, Qk<5
<t>aHwmvja DEJIFFCOA TOHJJCKHX CHJEHHTA
53<S5i02<58(+2); 12<Na204-K20<17(red.22,5)
I'BM: Fsp. F', Cpx Fsp-i F;»>Cpx/; £Ab, +l,pm
OOJAHT
rEM: Fsp. Ne. alk-Cpx. alk-Am
0r=30-60, Ne=25-40, alk-Cpx-5-20, alk-Am<18
JiyjJABPHT
VBM\ Fsp, Ne. Ab, Egr, Arf
Fsg=35-50JJe=20-35Ab= 5-10JEgr=10-40, Am<30
MAPHYilOJIHT
TBM: Ab, tNe, Egr. +Lpm, lla. +Mi
Ab=50-80 Ne<30, E£r=15-30, Mi<15
MHJACKHT
rBM: Fsp. Ne. Bl (Lpm). +P1, £Am
Fsp=20-60. Ne=20-30. Bl 5-20
, tAm<20; Ba-Olgc20
nCE>7I0JIE> UHT CHIEINHT
rBM: Fsp. Lc'. £Ne. Cpx. Bl
Fsp 20-60. Lc' 25-80, +Ne<10;
Cpx=5-20. Bt<10
‘fiapnjiaHHT

+Bt

KJiaca
| fi>ciMu.luja TPAXHTA

7.5-10.5<Na20>K 20<9.0-14(+2);

53<:5i0,<64(2).

BvaKamcKaHXHioaoHca.ua

57<5i02<66(+2)

rBM: PI. Fsp, Cpx, Hbl, Bt. Lpm
TPAXHT
rBM: PI. Fsp. Cpx. Hbl. Lpm. Bt
<& :-5-60%; P Fsp (Aor,Sa),)
Cp\(A/jg I'i-Aug. Opx(Hy), Hbl, Lpm, Bt, ()If/v;.; <
Qa(=40-95%: Fsp. HM. Bt. craK io ojn(Myiii|i KppniTunpiip
Jtoron HTIPA XIII)'
rBM: Fsp. Phl. £Cpx. *craKlio, Ol
Fsp (Qr,5'a)-20-70Ph1=10-20; Ol 20J>i
7.8.iNa"O t K->0-.22.5(:fc2)
m/if: 1> (M, Sdt, Mo; Ityn, &!,. Aua). Fsp, Ab
ipeb. (%gi, Cpx HWgr. 33m.'n-Avg., Aag, Hd, Vi IM);

15; /Br- 20/

(Lp!n, Btl, Am (Arf, RHk, Brk, Ktp, Kr&Ha)

DtiMUjmjti AJIKAJIHHX TPAXHTA
53<Si02<64(+2); 7.8-11<Na20+ K20<9-14(+2)
IBM: Fsp, Ab (peb- QJg). alk-C'pi, alk-Am

AJIKAJIHIT TPAXHT

rBM: Fsp, Ab (peb.Olg), alk-Cpx (Am)

Fsp (Anr,5a)=40-50. P1 (_4«5.25)-10-25. alk-Px<20

Am (Arfj_Brk, Krs)<Ai Q<.i, craicno<75

(AJIKAJIHH O.IOrOlIH n PAXHT)1

TBM: Fsp, alk-Am. Phl, Cpx, 01

Fsp (Or*a)=40-60, Phl=10-33, alk-Am(/?Af, m-Arf)

=5-30, Di=1-20, +01<20 /Opx(Br)<3

&aMiidiuja (pPOHOJIMTA

53<Si02<60(+2); 11<Na20+K20<18(+2)
FBM\ Fsp, F'. Cpx (alk-Am). Bt

HEOEJIHHOOHOIJIHT

TBM\ Fsp, Ne. alk-Cpx. alk-Am

Fsp=40-60, Ne=20-40, alk-Cpx=10-20, alk-Am<20;

+P1 (.4% 10)<10k

JIEYUHT®OHOJIHT
Fsp=50-70, Lc=20-30, Cpx=5-10. £Bt<5;
+01<5

(<KJIOronHT-JIEyU,HT OOHOJIHT)1-
Lc=7-40, Fsp=10-40, Phl=10-20, Di=1-15, +Rht :5;
/01<10, craKlJio<25
(®J10rONHTJIEYKOJIEYUHTHT)*

Lc=25-70, Phl=10-25, Rhl<25. Di=2-10;

/01<10, craioio=5-4Q/



Ji

Fpyna KHCEJIH X cTeHa

m.mVToicKa
I'BM: Pl (Aulofo). Fsp, Q Si0,>64+2;
ipaMti.uija rPAHOffHOPHTA |
rBM: Q. PI, Fsp, =M
I’PAHOJIHOPHT
IBM: Q. Pl. Fsp. M
MMC: Q*=20-60, PI*=65-90, Fs~= 10-35
TOHAIJIHT
rBM: Q PI. =M
MMC: Q’=20-60. PI’ >90. Fsp*<10
VaMit.itja HHCKOAJIKAJIHX rPAHHTA
rBM: Q. PI, +Fsp Si02>68;
nJIIAI'HOrPAHHT
rEM - Q. PI. Fsp
Q*=20-60, PI*>90, Fsp*<10

HHCKOAIJIKAJIHH rPAHHT

rEM: Q. PI. Fsp
MMC:Q*=20-60. PI* 10-77(65 ). Ksp*=35-90

FBM: Q. Fsp. PI
TPAHHT
GBM. Q. Fsp. P1
MMC. Q*=20-60. P1*=10-65. Fsp*=235-90

68<Si02<73;

HaMulitja JIEVKOrPAHHTA

I'MB: Q. Fsp, PI Si0,>73;
JIEYKOrPAHHT
TEM: Q. Fsp. PI
MMC: Q*=20-60, Fsp*=35-90. PI* 10-65
I'BM: Fsii. PI. 0. +M SiO,v6-U'2);
Oa.Htt.mja KBAPHCHJEHHTA
rBM. Q. Fsp. PI. M 64<Si02<68;

KBAPHCHIJEHHT

I BM: Q Fsp. Pl. M

MMC: Q*=5-20. Fsp*=65-90. PI*=10-35, M>10

<PaMwtttin CYEAJ1IKA.1IHHX IPAHHTA
rBM: O. Fsp. %Pl

AJIKAJIHHOEJiaCIIAT | PAHIT

I'EM: Q Fsp

MMC: Q*-20-60. FS£E~>90

MHKPOKJIHH-AJIEHT | PAIIHT

IBM: Q. Fsp. Ab

MMC: Q*=20-60. Fsp*>IU. Ab*>10

O ’EAJIKAIJIIIH rPAHHT

I'BM'MMC: Q Fsp. PI;

Q* 20-60. Fsp*=40(35 )-90. PI*=10-60(65 )

Kilaca
7,5>Na,0i K,0<8.1

64<Si02<68; 7.5>Na20+K 20<8.1

~

7.<pfNa,0fK,a»8.1

7,5<Na20 4K20>8.1

68<8Si02<73:

BVlJiKaacKa h MiauaoHca.iaa

Pl (An]:*). Fsp (Sa.On. Q
tPaMtijitijn JJAU.HTA

TBM: Q. PI. Fsp, M
fIAHNT

TBM: Q. Pl. Fsp. M

MMC: Q*=20-60, PI1*=35-90. Fsp*<35, M>10, CTakKno
MMC: PI1=20-30. BI=8-10, Am=5-10, Cpx 2-5
(9m=60-80 (hcth MHHepajm h crakJio); oiiHc;iH]aii. n.ioivhan

cpaMu.ivja HHCKOAJIKAJIHHX PHOUJIAIJHTA

Na20+K 20<7.1 rBM: Pl. Q, Fsp. +M

nJIATilOPHOfIAHHT

rBM/MMC: Q*>20. Fsp*<10, PI*>90, craicno

<& Q=5-10, Fsp=5-10, PI=25-40, Cpx=4-5, Ain- 4-5;.

i2ii:-55-90 (hcth MHHepa.iH)

HHCKOAJIKAJIHH PIIOJIAHHI

rBM: Q. PI. Fsp

MMC: Q*>20, P1*=10-65, Fsp*=35-90. ctjkjto

<bk- Q=28-40. Am=4-5, Cpx=3-4. ()px 2-3:)

Ov. 6(1-(1 (hcth MHHepaliH)

(PaMiuitijn PHOJJAIIHTA

.0<Na20+K20<8.1

I'HO.IALIHT i j(e.ieHHr)

rBM: Q. Fsp. PI

MMC Q*>20, PI*=10-65, Fsp*=35-90, crakJio

<k Q=5-10. PI=10-15, Fsp=5-8.

Rt=4-8.Am=3-6,Cdx=1-2 Om=70-98 (hcth MHiiepa-iH)

<PaMtijittja PHOJIHTA

7<Na,0+K,0<8.1

PHOJIHT

I'BM: Q. Fsp. Pl

MMC: Q*>20, PI*=10-65, Fsp*--35-90. craKflo
Q=10-15, PI=10-15, Fsp=5-10; /Bt=2-3, Am=2-3,

Cpx=1-2.0px=1-2_CZti:75-90 (hcth mhh.):

KHaptfKepaiftotpup = Knapiia.inH i ni|im

GBM. Q. PI, Fsp. £M

BM: Q. PI. Fsp

Fsp. 0. PI
fpa.HUJwja TPAXHJJAHHTA
TBM: 0. Fsp. Pl. £tM
TPAXHfIAHHT
TBM: Q. Fsp Pl =M
MMC: Q*=5-20. Fsp*=35-90, PI*=10-35, crakJio
tpaMUJtttja TPAXHPHOJJAIIHTA

Na20 tK 20>8.1 TBM: Q Fsp PI
AJIKA IHHtEJ/ICNATTPAXHPIIOJIAG;HT
rBM: Q. Fsp
MMC: Q*>20. Fs~jJ 911, craKJio
OHTOHHT
rBM: Q. Fsp, Ab
MMC: Q*>20, Fs” -10, Ab*>10. cratjio
IPAXHPHOUJIAHHI
rBM: Q. Fsp. PI
MMC: Q*>20, Fsp*=35-90, P1*=10-65, crakJio



MamaTCKe creHe - cHcreMaTHKa, KJ>acH(})MKanMja h HOMCHKJiaTvpa

Tpyna KHCEJIHX cTeHa

pejl a.ivniacKa Kliaca Bv.iKaacKaHXBioa5Hca.ua
N <= Cyr>AJIKAJIHHX JIEyKOrPAHIITA ®YaMujiuja TPAXHPHOJIHTA
GBM. 0, fsp. +PI Si02>73; Na20iK 20>8.1 GBM. Q. Fsp PI

AJbACKHT AJIKAJIHH<KEJIFICNAT TPAXHPHOJIHT

H [/mM MMI  Q* 2(i-Ni, Fsp’>IU rEM/MMC: Q*>20, Fsp*>90, craKJio
MHKPOKIIHIII- VIIIH JIKVKOI PAIIHT OHrOPHOJIHT
rBM/MMC. Q* 20-60, Fsp*>10. Ab*>10 rEM/MMC: Q*>20, Fsj)*>10. Ab*>10, crakno

H CyBAJIKAIJIIIH JIEYKOrPAHHT TPAXHPHOIJIHT
Q:20-60*. Fsp-40(35')-90*, PI* 10-60(65k) rBM/MMC: Q*>20, Fsp*=35-90, P1*-10-35. CTamro

rRM: alk-Am. aBt-PX Ene Si0?>M(+2); ' Na,0iK,0»!P.5-K.| IKM: alk-Px alk-An Era (?

<+ AJIKAJIHHX KBAPUCJJIJKJIHTA <0 AJJKAJIHHX tpaxh;jahhta

A rBM: O, Fsp, Ab. M 64<Si0,<68; 10.5 Na,0iK,0>«.8 FBM: Q. Fsp. M. Eng
HOPJIMAPKHT AJIKAJIHH TPAXH,(AHiri
I'BM. Q. Fsp. Egr (Arf. Rlic) rEM: Q. Fsp. tM

J! UMC: 5-20. FSC!>@0 PI _ - MMC: Qk =5-20. Fsp' 90. CTaiuio

'ajikajiiih kbapuchjehht
TBM: Q. Fsp. 41). Egr (Arf. Rbk)

K  AfC:Q*-5-20, (Fsp* 65-90PI* =10-35): Ab‘j-10
Oa.Hu.iuja AJIKAJIJUfIX rPAHHTA O0a.HHAuja NAHTEJJKPHTA
rEM: Q. Fsp. M. Ab 68<Si02<73; 9.8<Na20+K20>8.1 Q. Fsp, M (Eag, Emi, Arf. Fa)
A AJIKAIIH AJIKAJIHH«I>EJInCnAl | PAHHT NAHTEJIEPHT
rBM: Q. Fsp. Arf (Egr) rEM: Q, Fsp, M
Q*-20-60, Fsp*>90, Arf(Egr)> 10 MMC: Qk-20, Fspk=90, M>10, crafjio

1 AJIKAJITTT MHKPOKJIHII-AJIBH | TPAHHT
TEM: Q. Fsp. Ab. Arf (Egr)
MMC: Q *--20-60, Fsp*>10, Ab*>10

H fiHIMU.lujn AJIKAJIHHX JJEIKOIl PAJJHTA O0aMiu>uja KOME/J/JHTA
rEM: Q. Fsp Si02>73; Na20+K 20>8.1 Q. Fsp. *M (Egr, Arf. udp.)
AJIKAJIHH AJbACKHT KOMEINIHT
H fBM: Q. Fsp. Arf (Egr) IBM: Q. Fsp. M
MMC. Q* -20-60. Fsp*>90, PI*IO J Q >20, Fsp >90, crakno

AJ1IKAJIHH MHKPOKJIHH-A.IBHT JIE> KOI PAIIHT”|
rEM: Q. Fsp. Ab, Arf (Egr)
MMC: Q* =20-60. Fsp*>10, Ab*>10

$ rEM n KCM (Q, Pl Fsp, Mt i dr) = rjiaBHH (F), shtiih (E); h KapakTepHCTH'iHH (K), cnopejuiH (C)
MHHepajiH (M) i ancKpnMHHHHTHH cajip*ajH (y Vol. %); /Hbl<5, Px<10 Hjip./ = criopeflun Mnnepajin;
$ MMC - MoflajiHH (M) MHHepajiHH (M) cacraB (C) (y Vol. %);
$ &K. = ([leHOKpHCTali;
$ Om. = ocnoBHa Maca;
$ * /Q*/ = oli cyMc ca.ickH.x MHiiepajia (y Vol. %), caraacHo Q-Af-P-jiHjarpaMy (Mo~*McjjHKoBau UGS, 1972);
$ *x [PI**; FSp** i Ab**/ = oncyMe ijic.uicia'ia (PI+Fsp; Ab+Fsp), carliacHo Q-Af-P (MojiH()HKouan IUGS, 1972);
$ = = chhohhm;
$ ' /(5)k/ = cajip*ajH KopHioBaiiH ca Haure crpane h CBejieHH Ha 100% ojironapajyhHX MHHepana (Cji. 2, 3);
$ /(jyBHT. MAJIHHHT)* / = creHe Koje ce Mory HijjBojHTH Kao caMocraliHa Bpcra;
$ L /(4>JI0OrOIIHTTPAXHT) / = caMocrajiHe Bpcre (BoraTHKOB h jip., 1985). H3 T3B. opaaiuc (rpaHa.
jio3a) laMipoma. hiciaia (nieMe) .iaMMpo(JmpckKHX crcna (Rock, 1991);
$ 0 /(ciiu.ium. KeDauioipup, KoapifKepaiiioipup) / = TepMHHH HHCKOMeTaMOp(f)jHcaHHX BapH jerera
ojjroBapajyhnx Bpcra ((J)opMHpaHHX Y iiojibojhihm ycjioBHMa), ‘iHjy ynoTpeoy npenopy'iyjcM O.
cKpaheiiHue BapnjcTcTa:
$ Bt-Am- - 6HOTHT-aM(j)H60JicKH (rpaHHT).
TepMHHH >iHja ce ynoTpe6a He ripenopv'rvje:
$ mcililjih»ckh riaia.n Menaiht h ap. = 3acrapeliH, iiejtoBojbiio jje()HHHcaHH hjih HeajjeKBaTHH TepMHitn;
$ 1/anaeHTY = BapnjeTeTH ojjroBapajvhHX Bpcra (TKIIK); Tj. Bpcre ajiKajiHHX h MejiHJtHTciaix jiaMnpo(J)Hpa
(no IUGS); ojihocho Bpcre y oKBHpy KlraHa jraMiipo(})HpcKHX crerra h 6paritiie ajrkajrHHX h yJtTpa6a3H>iHHx
JiaMnpo([)Hpa (Rock, 1991)
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IGNEOUS ROCKS
-systematics, classification and nomenclature-

by
Milenko Vukov

This article is a concise proposal of a general, complex, staged facial-rnineralogical petrochernical
systenratics and a classification of all known (on the Earth) silicate igneous rocks, based on the proposal
of Academy of Sciences Petrographic Committee, Terminology Commission USSR, TCPC, (Andreeva
et al., 1981; 1983), slightly modified, and the proposal for classification of “lamproite series"
(Bogatikov et al., 1985). Also, an original proposal is given for nomenclature of rock species and va-
rieties. Igneous rocks (types) are divided into five principal taxonomic ranks (like in other natural scien-
ces), i.e. classes, groups, orders, families. species (and varieties). TKPK respect the principles and re-
commendations by the Intemational Union of Geological Sciences, I1JGS, adapted at intemational geologi-
cal congresses (Bateman et al., 1989), for classification of plutonic (Montreal, 1972) and volcanic
(Sydney, 1976) rocks.

Key words: Petrology, igneous rocks, systematics, classification, nomenclature. type, class, group, order,
family, species, variety.

INTRODUCTE

Systematics, classification and nomenclature of igneous rocks on a unified basis
which would satisfy all geologists is a complex, and in the opinion of many, even unat-
tainable enterprise. Still, it has been increasingly realized in the modem geological scien-
ce and applied research that a unified classification is necessary which would be: (a)
logical; (b) simple, but also (c) scientifically rigid.

The problem was faced quite early, almost from the beginning of the petrography,
and only increased with the time. Classifications were developed along two different
lines: quantitative mineralogy and chemistry, resulting in entirely different variants, unlike
in the number of identified rocks species and in the limits between them. The problem
was intemationally considered at the 7th Intemational Geological Congress (IGS) in Pe-
tersburg (1897) and was attacked by many eminent petrographers, various national and in-
temational gatherings, such as the Intemational Union of Geological Sciences, IUGS.

Faculty of Mining and Geology, Busina 7, Belgrade.



The general classification principles for plutonic rocks (IUGS, Bateman et al.,
1989) \vere agreed (Preliminary Meeting in Bem, 1972) and recommended (24th 1GC,
Montreal, 1972). The classification is based on mineral contents, viz. following minerals
and groups of minerals: Q. quartz; A, alkali feldspar (orthoclase, microcline, anorthoclase.
perthite. albite - An<); P, (An>5); Pl. (An>5)); F. feldspathoids of foids (Lc, Lc' Ne. Sdl.
Nsn. Myn. Ccn. Als. etc.); Hbl. homblende, biotite and spinel; Ol, olivine (and its deriva-
tive serpentinite); Cpx, clinopyroxene; Opx. ortopyroxene (and its secondary minerals);
Px. pyroxene (Opx and Cpx); M. mafic minerals (mc, Am, Px. Ol, Rm. ac: Zm, Ap.
Spn, Ep. Ort. Grt, Mel. Mtc. primary Krb); M*, M - (mc. Ap, Krb). Rocks are classified
in relation to the amount of mafic minerals. for: (1) M<90%, by the ratio of salic mine-
rals and on double triangular diagram Q-A-P-F; or PI-HbI-Px diagram (developed
P1-Opx-Cpx-01 tetrahedron): and for (2) M>90%. by means ol' 01-Opx-Cpx and
()1-Hlil-Px diagrams.

| or classification of other silicate plutonicks, respective diagrams are generally used
over the world, viz.: for rocks containing melilite (M>90%) Mcl-01-Px diagram
(Streckeisen, 1978); for rocks bearing hypersthene (“chamockite™) Q-A-P diagram
(Streskesen, 1974); for lamprophyre Q-A-P-F diagram, taking into consideration spe-
cies of mafic mineral (Strecksesen, 1978).

The principles of the systematics of igneous rocks, after being discussed (Symposi-
um. Bucarest. 1973) and recommended (25th IGC, Sydney, 1976), were set up on the
chemical basis and graphically represented by the binary TAS diagram Si02(Na20+K2)
(Bateman et al., 1989).

Symbols of minerals used in this paper (App. 1) are those in the general intematio-
nal use. base on the generally accepted principles or specific proposals (Kretz, 1983;
Mirkovicé-11i¢, 1983).

The Terminoloy Commission of the Petrographic Committee, TCPC (Andreeva et
al.. 1981: 1983), the USSR Academy of Sciences Department of Geology, Geophysics and
Geochemistry (OGGG AN USSR) proposed and the VI Federal Petrographical Conference
(Leningrad. 1981) recommended for use at any level of geological investigations. a general sys-
tematics and classification of igneous rocks (on mineral and chemical bases). The systematics
is also multilevel, reflecting chemical, mineralogical and geological (fonnation conditions) crite-
ria. and essentially presenting (a) further elaboration of the accepted plutonic rock classification
scheme (It’GS) and (b) elaboration of the principles of the volcanic rock classification (TAS).

The proposal given by TCPC covers only silicate igneous rocks, excluding specific
species. which:

1 contain more then 7% of quartz:

2. more the 15% of ore minerals, carbonate. apatite, etc.;

3. nonsilicate igneous products, which contain Si02<20% (sulphidolite, ferrolite. apa-
titolite. carbonatite. etc.), whose origin is not always known; and

4. pyroclastics, which are closely related to sedimentary rocks.

Igneous rocks mean a natural association of minerals, minerals and volcanic glass, or
only volcanic glass, fomied by crystallization or solidification of molten magma deriving
from fluid or molten systems of endogenic origin.

Igneous rocks, according to this proposal. exclude rocks:



(@) fornied from exogenic molten material (impactite, pseudotachylyte, etc.),

(b) igneous rocks of the Moon, which formed under the conditions of lacking alkalis
and oxygen, much different from Earth's rocks.

The general (TCPC) systematics and classificalion also cover chamockite. melilitolite
and melilitite, and rocks of lamprophyric clan. i.e. branch: kimberlites, alkali lamprophy-
res and ultrabasic lamprophyres. On its principles, also can be classified (Bogatikov et
al., 1985) rock of lamproite branch (Rock, 1991).

Both systematics and classification are based on intergral chemical analyses of rocks without
formal limitation of the amount of any component, including volatiles and iron oxides, and reduction
of the analyses to 100%. Unsatisfactoiy are the analyses which do not (ulfill the general quabty
(100+1.5%) and rock analyses excluded by petrographic control for secondary alterations.

TCPC classification distinguishes three groups of petrogenic minerals:

1 Typomorphic minerals (cardinal, Lacroix, 1933) defme the mineralogical speci-
ficity of the order and are a besis for their division into families.

Typomorphic minerals and their associations serve as indications of the genedc rock
formation conditions and the like.

2. Essential minerals (Lacroix, 1933), combined with typomorphic minerals, allow
division of families into species. Typomorphic and essential minerals are contained >10%
by volume in most of igneous rocks.

3. Characteristic accessory minerals (associated with typomorphic and essential mi-
nerals) are the basis for division into varieties (rarely species).

Besides "accessory minerals”, many typomorphic and essential minerals may be accesson
for some species (even families), that is they should not be included in the typomorphic para-
genesis of the give species (e.g. typomorphic minerals of orders Opx and Cpx. in homblende
and anorthosite. are contained by <10%). The content of a characteristic accessory mineral
(Grt, Mt. Il, etc.) is generally not exceeding 10% in the varieties.

SYSTEMATICS

The function of the systematics (taxonomy), as a science of classifying (by similarity
and difference) the associated natural objects and related taxonomic units. is setting up a
practical system for easy differentiation among the multitude of essential rock types. and
drawing distinct boundaries between them.

The TCPC proposal recommends for classification of igneous rocks the same hierar-
chy - taxonomyc categories (five principal ranks) - as the one used in the systematics
(by certain different properties) of objects in other natural (sparately described) sciences:
type. class, group, order. family. species (type ?), and variety.

For more accurate and improved (updated with new information) classification, addi-
tional “transitional” taxonomic ranks can be introduced, e.g. types can be subdivided into
subtypes, groups into subgroups, and so on.

CLASSIFICATION

The basis of classification, division of igneous rocks into taxonomic ranks (on a cetlain. general
for each, propertv). is a specially developed chemical-mineralogical principle, or quantitative chemi-



cal composition (Si02 NaD, KD etc.) associated with mineral content. The classification is general
and multilevel and is presented graphically (Fig. 1) and tabulaiy (App. 2)

For graphical presentation of the systematics, a binary classification diagram
Si02(Na20+K2) is used (applied earlier in various schemes), in which Si02, Na2 and
K2 are basic parameters defining (Si02 and orders (Na20+K20) of igneous rocks.

kmuuui*4c* tTij r *u.nMcma>*cn*

Fig. 1 TAS diagram showing schematic positions of families (F.) of silicate igneous rocks (after TKPKj.

The choice of these coordinates is suitable, because chemical and mineral composi-
tions of rocks are greatly affecting the Si02 content and sum of alkalis (Na0-K 20). The
necessary simplification of chemistry, reduced to Si02 and NaD+K2) ratios. is justified
by the simplicity of classification. correlation of most of petrogenic elements with the
contents of silica and alkali oxides, and relatively clearly defined position of principal
families in the diagram. Association of Na2 and K2 is justified by the slight effect of
their ratios (at constant sum) on other oxide contents.

For classification of individual groups, families, species, or varieties, other petroche-
mical qualifiers (in addition to mineralogical and textural) are introduced, such as contents
and ratios of components:

1 NadD/K2 (wt. %) - an important informative qualifier of many species, which per-
mits division of rock series: (1) Sodium-, (2) Potassium-sodium-, and (3) Potassium-rich.

2. A0, (wt. %) - particularly important for identification of rock species, because
its variations in different families influence the mineral composition. The most instructive
A1 3 content (at constant silica and total alkalis) is in the basalt family, were its increa-
sed content is proportionally correlative with that of salic minerals (leucocracy).

3. AlD J(Fe0 3+Fe0+Mg0) = al' (wt. %) - aluminic coefficient, which is well
correlated with mafic and salic mineral contents in basic and intermediate rocks.

4. (NaD+K2D)/AID 3 = Ka (mol.%)- agpaitic coefficient.



5. (Fe0+FeX 3)/(Mg0+Fe0+FeD 3 x 100 = Kf (wt.%) - ferruginous coefficient
(fraetionation).

All igneous rocks, volcanic and plutonic, are defined after IUGS, in the above prin-
ciples by chemical properties, with the respective plutonic or volcanic equivalent.

Type. Geological properties of roeks (formation, derivation) are taken for the first
taxonomic criterion, on which igneous, sedimentary and metamorphic types of rocks are
distinguished.

Class. The types of igneous rocks are divided on facial charaeteristics into two prin-
cipal classes: plutonic (intrusive) and volcanic roeks. This division observes alsko geolo-
gical data. Facial properties generally reflect the depth and rate of igneous material solidi-
fication, and the crystallization conditions.

Group. Divison of volcanie or plutonic rocks into groups is based on silica content
(vol.%). There are four groups (five subgroups) of rocks: (1) ultrabazic; 30-44%; basic.
44-53%; intermediate, 53-64%; and acidic, >64% (Fig. 1).

Limits between the groups are partly provisional for the gradual transition between
the groups. They are defined on statistical data; shanded areas +2% are "unseparated”
fields of overlapping adjacent groups.

Petrochemical order. Groups of rocks are divided by alkalinity, i.e. by relative
amount of the sum of alkalis (NaD+K2), into three petrochemical orders: (1) normal
(normal alkali, calc-alkali); (2) subalkali (increased alkalis), and (3) alkali.

Secondary alkali eontent, for three orders, widely vary with the respeetive (Si02
group. but are chosen to be correlative with the respective mineral compositions, i.e. the
presence of indicative minerals.

The presence of indicative minerals (of increased alkalinity) is reflected on the
chemical composition of rocks by respeetive eontents of (Na20+K20). Si02 and/or A1 3.
The quantitative ratios of alkali and silica determines almost solely the alkalinity in the
group of ultrabasic and basic rocks (unsaturated by silica). Similarly. the ratios of alkali
and alumina (agpaitic coefficient) gain in significance in the group of acid and intermedi-
ate rocks with excessive silica. Consequently, TAS diagram shows a distinct delimitation
(of orders) in the ultrabasic and basic groups, and less clear in the groups of intermediate
and acid rocks (overlapping in alkalinity).

The boundary between rocks of:

1 Normal and subalkali orders is the occurrence in the latter of: (a) Ti-pyroxsene.
biotite (for basic and intermediate rocks); (b) Af (for basic rocks); and (c) much prevai-
ling Af or P1 (for intermediate rocks).

2. Subalkali and alkali. the occurrence in the latter of: (a) feldspatohoid and/or alkali
mafic minerals (alk-Px and/o alk-Am). The boundary in acid and partly intermediate
rocks (where feldspatoids are virtually lacking) is represented by the presence of alkali
M-minerals (Egr. Rbk, Arf), and in glassy of Ka>l.

The subalkali order of ultrabssic and basic plutonic rocks is not separated, because only
one each (mica-peridotite, orthoclase-gabro), relatively rere subalkali species. occur naturally.

Family. A family includes rocks of similar mineral and chemical compositions. Volcanic
and respective plutonic rocks are classified into separate family as subdivisions of groups and
orders; each family is defined by the respective position in the system Si02(Na2DfKD) (Fig.l).



The shown diagram. however. gives a false impression of distinct limits between
families by chemical eomposition alone. The families (like species) almost invariably
have overlapping boundaries and are separated on the basis of experience, convention, as
accurately as possibile, but only provisionally.

Species. For subdivison of families into species, new classification criteria are used
(in addition to the association of typomorphic principal and () essential minerals), viz.:
primarily mineral content, and chemieal composition and texture.

Species are the most typical and widespread natural igneous products, characterized
by very similar mineral contents and respective chemical compositions. They separated by
combining a number of properties. and their defmition is the principal or ultimate goal of
classification (TCPC).

Chemical properties (contents and coefficients) are basically used as additional quali-
fiers for same rocks when modal classification is impossible due to their unsuitable
(vitreous. cryptocrystalline) texture.

The classification of all species of igneous rocks, provided minor corrections in the
discriminant (critical) modal mineral contents of the TCPC proposal (App. 2), can be rep-
resented accurately and plastically by respective diagrams (Figs. 2, 3). Thus, the diagrams
would significantly simplify the classification, of course always taking into consideration
chemistry and the presence of alkali mafic minerals, of all plutonic (excluding feldspatho-
id and melilitolitic) rocks, viz.: ultrabazic and basic - developed tetrahedron
P1-01-0px-Cpx and 01-Px-HblI-PI diagrams; and intermediate and acid Q-Af-P dia-
gram. The modal mineral content of alkali (feldspathoid and melilitic) plutonic, and vol-
canic, rocks wull be presented in another publication. Alkaline igneous rocks from a sepa-
rate genetic association of rocks.

Variety. Varieties are representatives of species which differ from the type species
in one of the properties, e.g. texture. structure, mafic (silic) minerals, presence of charac-
teristic secondary (<5%; 5-10%), accessory, or some other untypical mineral (in an
amount higher than normal for the species) or closer defined by chemical (geochemical)
composition, nature of petrographic mineral (on increased P1 alkalinity, or M-mineral fer-
rouginous coefficient), species or character of phenocrysts, etc.

Varieties are separated by specialist, detailed petrologic examinations, wliich assume the
understanding of the species only as a part of a general, not the primary, task. In such exami-
nations. the classification-pemiitted variations (differences of seeondary importance) within a
species can and should be expressed by the variety separation, which can be defined (by the
author) on various properties, depending on the specific investigation task.

NOMENCLATURE

Aimed at a general correlation and unification of the terminology of rocks, certain
recommendations for assigning names to species and varieties. defined in the terms of
TCPC proposals (and IUGS), are given in this contribution. Because of the limited length
of the article, only fundamental principles of nomenclature, without elaboration, and the
proposal of specific names of all species are given in App. 2 and Fig. 2, 3.
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Nomenclature of Species

Names of species should be translated (transcribed) into the Serbian Language and
written (App. 2):

1 Always in one word (unless too long), viz.:

(@) one word (root) names of species derived from the association of typomorphic
and essential mineral names (clinopyroxenite, ortopyroxenite); geographic terms (tonalite,
alaskite, syenite); textural terms, etc. (tranite, diorite); and

(b) composite names. qualifying specific properties (melaleucitite, olivinmelaluciuti-
te); specific character and root name (olivngabbro, leucobasalt) or the like trahybasalt.
trachyandesite, trachyryodacite), and in conformity with the nationally accepted assign-
ment of names to rocks (granodiorite, quartzdirorite, quartzmonzonite).

2. Two words (composite names), viz.: (a) when composite name is too long (micro-
cline-albite granite, olivne-pyroxsene homblende) and (b) always two words when quali-
fying the order (subalkali, alkali); the order (family) qualifier is written before the root
name of a species, as an adjective (alkali alaskite, subalkali quartzdiorite, alkali tracyte,
alkali trachydacite, etc.); and

3. Three words, when qualifying the order (under 2b) and the root (2a) name is too
long (alkali microcline-albite leucogranite, and the like).

For multisilabic names of species, the composite words are recommended to be writ-
ten by adding qualifiers (species, family, order) before the root name of the species, in
order of significance in the taxonomic hierarchy (nefelinite, melanefphelinite, olivin
melanephelinite); for mineralogical qualifiers of species, if more then one, to be written
hyphen-connected (phlogopite-amphibole leucitite, microcline-albite granite, in the order
of mineral qualifiers always the same).

Nomenclature of Varieties

Name of a variety should include name of its species and variety qualifier(s), written
as separate words (or hyphened) in one of the following forms:

1 adjective (and prefix ?) preceding the species name (e.g. biotite-amphibolic granite,
melanocratic sussuritizd gabbro), avoiding prefixes: meta-, mela- leuco- hyalo- ferro-,
monzo-, syeno-, etc., should be written: metamorphosed ..., melanocratic ..., leucocratic ..., hy-
aline ... ferruginous ..., monconitic ..., syenitic ..., etc. The same mode applies to the names derived
from special terms (allivalite, cortlandlite), if specialists insist on their ase (allivalitic ...).

2. suffix to species name, viz.:

(@) name of species + with + variety qualifier (e.g. harzburgite with plagioclase and the like);

(b) name of species + rich (with) + variety qualifier (harzburgite rich (with) plagioclase);

3. Variety names can be also variant combination: 1+2a or I+2b (e.g. biotic granite
with prorphyroid texture, granite with gamet, and the like).

Nomenclature of rock varieties containing glass (after TCPC and IUGS) is the fol-
lowing: (a) if a rock contains 0-20 Vol. of glass, name of variety is followed by with
glass (dacite with glass); (b) rocks with 20-50% Vol. of glass, name preceded by
glass-rich (glass-rich rhyolite); (c) rocks with 50-80% Vol. of glass, name preceded with
adjective glassy (glassy rhyolite); and (d) rocks with 80-100% Vol. of glass are taken for



species - obsidian or perlite (deepening on H20<1% or >1% in the glass) and names of
their varieties are composed by an adjective (rhyolitic, dacitic, ete.) preceding the respec-
tive speeies name (rhyolitic obsidian, dacitic perlite, rhyodacitic obsidian).

CONCLUSION

The conclusion is the proposal to prepare, before recommendations for the systematics and
nomenclature of igneous rocks which can be given only by a geological congress at the national
level. for professional and technical uses, base and thematic geological maps using thc following:

1 Fundamental principles of TKPK systematics and classification (recommended in
the USSR for use at all geological research levels); including (a) separated taxonomic
ranks: elass, group, order, family, species - type, and variety (Tab. 1); and (b) separated
speeies defined on chemical and mineralogical compositions, excluding plutonic feldspa-
thoid-free and melilitte-free rocks (Fig. 1, App. 2).

2 Diagrams: Q-Af-P (Fig. 2), P1-01-Opx-Cpx (developed tetrahedron, Fig.

Px-HbI-01-Pl (double triangular diagram, Fig 3), i.e. modified by us (TCPC) modal
mineral contents, for classification of plutonic rocks of normal subalkali orders (rocks
without feldspatihoids and roeks without melilite).

3. Our proposal for nomenclature of species and varieties (App. 2).

4. Our proposal for introduction of twelve new rock species:

(a) nine rock species (from "lamproite series” or "lamproite branch"), after the pro-
posal of Bogatikov et al (1985) (App. 2);

(b) three species with amphibole (in family or gabbroids): (1) homblendegabbro, (2)
homblendenorite, and (3) homblende gabbronorite, after PI-Px-Hbl diagram (Fig. 2).

5. Q-A-P diagram (Streekesen, 1978), for classification of "calc-alkali lamprophyre".

6. Terms diabase, spilite, keratophyre, and others for the rocks formed under subma-
rine conditions at an early stage of geosynelinal formation (varieties of respective species
after TCPC), in addition to the suggestion by TKPK an IUGS.

No proposal is given for classification of nonsilicate igneous rocks (carbonatite, apa-
titolite, etc.) or aplite and pegmatite, because it has not been intemationally solved in a
satisfactory manner. Carbonatites are classified at present by mineral (Strecksesen,
1978) and chemical contents (Woolley & Kempe, 1989).
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Appendix 1 Index of mineral abbreviations.

Ab

ac

Aet

Adr
Adz

Af

Alc
Alrn
alk-Am
alk Px

Amb
Amz

Arf
Ang
Ti-Aug
Brk

Brl

Brn

Bsl

Bt

f Bt

E~r

: albite

i accesory min.
i actinolite

i aiidradite

: aiidalusite

| alkali fcldspar
i aiialcite

: aJmandine

i aJk. amhit)olel
i akaJni pyroksene
i amphibole

i ainblygonite

j amazonite

i anorlhite

: andesine

j aiikerite

i annite
:anorthoclase
manatase
:apatite

i arfedsonite
jaugite

i titanoaugite

: barkevildte

: Derly]

i bronzite

I bastite

j biotite

i ferruginous Bt
j bytownite

i calcite

: chlorite
echromit

i cancrinite

i chalcedony
jclinopyrnxcne
i cordierite

i cristobalite

: cassiterite
«diopside
:dialage
:diamond
ndolomite
:aegirine augite
: aegirine diopside
iacgirine

: aeujrinehedenberaite
aefirine  salite
sedenite
menstatite

i enigmatite
iepidote
:eudiadvt

iqia

LA™

if-
iFl
CF
jFa
'Flu
jFo
iFs
| |
jGrt
i Hhl
jTi-Hhl
: Hd
jller
1Eliti
'Hs
Jily
iHyn
ildd
iii
K-
iK Na
i Kfs
:Kln
i Krb
i Kro
I Krs
iKs
i Ktp
iLab
Lam
ilLaz
iLc
iLc
e
iLov
iM-
im-
s Mgf
iMc
i Mcl
iMi
i Min
i Mnz
jMs
jmlI
iTi-Mt
iMlc
i Msn
: Mur
:Ne
j Nsn

j ferruginous

: felspar

i feldspathnids
j fayalite

i fluorite

i forsterite

: ferrosilite
iK- & K-Na H
: gamet
hornhlcnde

j titanoc HbJ

i hedenl)ergite
j hercynite

: hematite

j hastingsite

i hypersthene

i haiiyne

i iddinksite
«ilmenite

i potassium (Af)
ipot.-sod. (Af)
: K -feldspar

« kaolinite

i carlx)nates
jcrossite
mkaersutite

i kalsilite

i kataphorite

i labradorite

j lamphrophire
:lazurite

i leucite

: pseudoleucite
: Jepidolite

i lepidomelane
jleucoxene

i Joevenite

: rnafic minera]
i magnesium

: magnojjhorite
i mica
:melilite
imicrocline
:inelanite

i monazite
*muscovite

: magnetite

i titanomagnetite
» monticellite

: moissanitc

> munnanite

i nepheline
*nosean

Ol
f-0l
Olg
op
Opx
Or
Oort
Per
Pgt
Phl
PI
Ple
Pn
Prh
Pri
Prp
Prv
Px
P)

Rbk
Rht
Rm
Rmz
Rnk
Rt
Sa

f-Sal

Trd
Tmi
Tur
Ur

Vliii

olivine
femig. olivine
oligoclase
opal
orthoph>Toxenc
orthocJase
orthiit (allanite)
periclase
pigeonite
phlogopite
plagioclase
pleonaste
pyrrhotite
prehnite
priophyllite
pyrope
perovskite
pyroxene
pyrite
quartz
rit>eckite
richterite
ore minera]
ramsayile
rinkolite
rutile
sanidine
salite
ferruginous
siderite
siderophyllite
sodalite
sillimanite
sulphides
schorlomite
spinel
sphene
sericite
serpentine
schizolite
talc

titanc
topaz
tremolite
tridymite
taramite
tounnaline
uralite
wi]]yamite
wollastonite
zeolitie
zinnwaldite
zircon



Appendix 2. Discriminant mineral and chemical compositions of igneous rocks

Group of ULTRABASIC rocks

order plutonic class volcanic and hypoal>yssal
33<K02<44(+2); Na20+K 20<1.5 36<502<42(+); Na20+K20<1; 20(+2) -Mg0O<37
TEM: Ol. Opx, Cpx, £Hbl Ol (Fal0, Cpx (Di-Aug, Aug, Ti-Aug); £Hbl (brown bas,, Krs)
N CAM: Chr, Mt CAM: Pl fAiiTO”?). Chr, Mt, Ti-Mt, Ap, Phl. Bt. Grt. Spn

FamUy of DUNITF OUVINTIES
33<Si02<40%: Na20+K 20<0.5

o TEM: Ol (Fa,..*)
OLIVINITE
01=90-100, Mt<10 (>5); /Opx;Cpx<10/
R DINITE 1
01=90-100. Chr<5(>5); /Opx;Cpx<10/ 1
Family of PERIDOTITES Family of PICRITES
A 36<Si02<44: 02<Na20+K 20<1.5 36<Si02<42(+2); Na,0+K,0 20(+2)<Mg<37
REM: Ol (FS5_20). TB: Ol (Fal0), Cpx (Di-Aug, Aug, Ti--Aug), +Hbl (mrka baz., Krs)
()pv (En, Br, Hy), Cpx (Di. Hd) CAM: Pl (An70 90> Chr. Mt. Ti— Mt, Ap, Phl. Bt. Grt, Spn
M  HARZBURGITE
TEM: 01=40-90, 0px=10(5k)-60 MEYMECHITE
/Cpx- ;10, IIbl<5/ TEM: Ol, Cpx;
A LHERZOLITE MMC: FkA Ol; Ojp*_Cpx, Ol, Mt, +glass
TEM: 01=40-80. 0px=10-50 PICRITE
Cpx=10-50 /Hbl<5/ TEM/MMC: Ol, Cpx, Hbl;
L  VERLITE Pc: Ol, Cpx, £Hbl, Bt(Phl); (jfl): Cpx, Ol, P, libl, Mt, glass
TEM: 01=40-90. Cpx=10(5Kk-60 KOMATHTE
/0px<10. Hbl<5/ TEM: Ol, Cpx

MMC: Pc: Ol, Cpx; (Mii_C[)\. Ol, Mt. xglass; spinifex texture.
HORNBLENDE PERIDOTITE
Ol 40-70(90"), (Opx;Cpx); 10(0°)-50, Hbl 10 40(60°I

.. m t~ 2<il> N«D*K.<)S!") | A» «>+K,0Sil =5:1
1 Ni«Na P «c U *“ SW.i*RiciSug-1J- im . 0. «cer wn dr.n« n. & m k>.)
Dl. 13 -Aag. bdli 1Jxtt. (fa* , » (Auj. 15- Sug. Bi, Edi. Bid).
Prv. Mel. M. Pft »)e CW. MK 1ea« PHIL R. »lll. F«r Mte. Grl Eal
1 1 Family of ALKALI PICRTTES
I TEM: Ol. =Cpx. Mel. F'. BI(Phl)
[ilj]* Sttball3a.i BIOTITE PICRITE
K <MIC.\PERIDOTITF) I TEM: Ol, Cpx, BI(Am)
lgP MMC: 01>25, Cpx=20-60. PhI(Bt)=10-30, Am<15
ir . ALKALI PIROXENE FREE PICRITE
A « TEM: Ol. +Mtc. Mel, Cal
I Subfamih of 01>25, +Mtc<50, Mel<25, Cal<30; /Bt(Phl)<20, Srp<50, Ne<10/
Il ALKALI KIMBERLITE
£ | PYROXENE FREE PICRITES- TEM: OI(Srp). Cal. Phl
I 01(Srp)>25. Cal<50, Phl<20; /barophilic ac, picro-H. pyrope. Dmt.
Subfamilv nf MELILITE PICRITE
i 1 TEM: Ol, Cpx, Mel
ALKALI MMC: 01>25, Cpx=20-50, Mel=5-20; /Ph1(Bt)<10, Ne<5/
Il PYROXENE PICRITES FOID PICRITE

1 TEM: Ol, Cpx, Ne (Lc. Anc)
I MMC: OI>25, Cpx=20-50, NeicAnc-5 20: /(PhlEtAm)<20/
(LAMPROITE)1
| TEM: Phl =10-25, #Lc¢(Lc")=3-15, Di=10-27, 01=20-40, *Rht<5 /glass=5-17/



ordcr

Group of ULTRABASIC rocks

plutonic
Family of MEULTTOLITES

TEM: Mel, +Cpx(DiAug-Di), Ne, Ol
MELILI1 OLrrE

TEM: Mel

Mel>70.  /01<10, Cpx<10, Ne<10/
kcGDITE

TEM: Mel. Ol

Mel=50-70. Ol 10-40:  /Cpx<10/
UNCOMPAHGRTfE

TEM: Mel. Cpx

class

volcanic and hvpoabvssal

IFamily of Mt'ULFTITES
TEM: Mel, £OI. Cpx, F'

I[PYROXENE-FREE MKLILMTE /Mel>Ne/
[[Mel=30-60, +Ne<30; /Bt- 15/

|I/: litenik —Ne—Bt—; beraalite Ne Hy Hvn Bt : Drotokatunate_
nfPVROKENE’ FREE oLrVINE MELILITITE /Mel>Ne/

IMel=30-60. 01=5-25 /(Ne,LcICs)<30; /Phl£tcI5/

1|/: velac't® -Bt-Ne-Mtc; yenanzits - Ks Lc- msit_-gjassv.®
[[MELILFITIE IMel>Ne(Lc.Ks)/
[Mel 10 60. Cpx=40-60:

Mel 50-70.Cpx 10-30; /NedO.OkIO/ |[/(Ne. Lc. Kst<20 PhI(Bt)<10.QI<5/ J coppaelite Bl /
iriu A IfE ir¢ILIVINE VIELILrrn E /MebNe/
TEM: Mel. Cpx. Ne |IMel-10-50. Cpx=10 60.01 5 25;

Mel=40-70£px JO--M ~/O 1707 |jrt*.Lc<20. Bt(PhlJAm< 10r, /: alnflue~rCakB_tw
OKAIfE

TEM: Mel, Ne

Mei 50 70. Ne 10 40; /CpxdQ.OklO/
F of VLTRABAS. FOIDOLITES
TEM: Ne ili Lc (Lc'). Cpx (Aug Di).

Fnmih of ULTSABASIC FOIDTTES
TEM: Ne, Anc, Lc ili Ks, Cpx. +Ol

Ti-Aug, Ehd, Edi). +OI

JACI PIRANGTi E

TEM: (’p* Ne
MMC; Cpx=80-90: /Ne<10. OkIO/
IRTITE

TEM; /Ne»Cpx/

M_NtC_Ne>7U,_ CEX<20_

UOLITE

TEM: /Ne»Cpx.'

MMC:_Ne=50-70. £pr"=M-£ _
MELTEJGITE

TEM: /Cpx>Ne/

MMC: Cpx=40-70. Ne. 10 50; /OklO/

MISSI RITE

TEM: Cpx. Lc

MMC: Cpx=40-60. Lc=10-30
/O1<15. Anc<10. Ne<10. Phl '10/

NEPHELDMTE

Ne=40-60, Cpx=30-50;

/Le<20, Bt(Phl) :10. Mel<5, 01<50/
Inoseanite  Noz-; etinai e -Lc-;
MELANEPHELINITE
Cpx=50-70, Ne=10-40: /M>50. 01<5; Cpx>Ne; Ne"Mel
/Mel<20, 01<5, Lc<10. Bt(Phl)<10; augitil -hijalinski/
OLIVINE- VL\L \ISEPHELINTIE _

Cpx=30-70. Ne=10-30. 01=5-25; /M>50: 01>5; Ne>Mel/
IMel<20. Lc<10. PhI(Bt)' 10/: /nejjhelinf basall

onkolitc -Lc-; vesecile -Bt-Am- :liinburgit -hyaline.;
ankaratite- B t-

MELAANALCTMTIE

Cpx=30-70, Anc-10-30;

/01<5, Phl(Bt)<10; /analcimite: : fourchite/
OLTVINE MELAANALCIMITE
Cpx=30-70, Ane=10-30. 01=5-25;

IM<50 01<5; Nc>Cpv

: he.nnuflitc -B t-

/M: 50; 01 :5/

/M>50: 01>5/

/Ph1(Bt)<10; clinrintc  A:n LIk tisitll
MELALEI rrriTE
Cpx=50-',0. Le=10-40: 'M>50. 01 5/

/MeklO, Nedo, Ks_<I£._Ok5A
OLTVIN'E MELALEI CrTtTE
Cpx=30-70. Le 10-30.01=5-25;
I/MeklO, Ne<10, Ks<10. Bt<10: /: kaianjti
TpHLOGOITTE MELALECCnHriE)”
TEM: Cpx, Phl, Le, xalk-Am;

ph|=10- 20, Di=4”-_50_Lc=_|_(*tKhl<5;_/OI_10, glas_s-_3-30/ _
OLtVtNE MELAKALSILITITE (=mafurite)
Cpx=30-70, Ks=10-30. 01=5-25:: /M>50. 01>5/
/MeklO. Ne<10/

/M>50. 01>5/
Bt__:,eucitic jiusiil



Group of BASIC rocks

orrfer pluionic class volcanic and hvpoabvssal
0.1<Na20+K20<4.5(+2); 44<Si02<53(+2); 1.5<Na2+K20<4.5(+2)
TEM: PI (Anas_%)), Opx (Hy, Br. En) Cpx (Di Ang. Hd). +Ol. +Hbl ITEM: PI. Cpx. Hv. +Q1. +Q

F. PYROXENTTE-HORNBLENDITES
4ANCA<AB))I<Na20+K20').5° TEM: Opx, Cpx. HI)I
orthopyrb6xenite

Op_x_90-H)n, _"EXEIO,C}<_ M3M<_W_ _
OLIVEME ORTHOPYROXENITE '
0px=50-90j31=5-40; Cpi<10flbl<10/_ |
\WEBSTERITE '

opx=5_90, Cpx=5-90~_ /OtdOflUcior _
OLIVINE WEBSTERITE

Op_xiCpx?

CLINOPYROXENITE \
Cpx=90-10fr

C)LIVINE CLINOPYROXENITE
Cpx=50-90. 01=5-40; /Qpx<10JIhl<10/ ]
HORNBLENDE PVROXENTIE

Px_45- 90_HI)J_5-5(1; _JL
OLIVINE HORNBLENDE PYROXENNI
Px=30-80.01=10-40, Hbl=1045_
HORNBLENDITE

111)1=90-100; /Cpx;0px<10, 01<10/ j
PYROXENE~HORNBLENDITE | Family of PICROBASALT (pkrodoleriles)
111)1=45-90. 0px;cpx=5-50;_ /OJKIO/__ j 42<Si0z<46: 1.5<Na20+K 20<2.0
OLTVINE HORNBLENDITE TEM: Ol. Cpx (Pgl, Aug). Opx. PI
Hhl 50-90.01=5-40_'C_pxCli)x_. 10/___(_PK ROBASALT (picrodcilerilc)
OLIVINE_PYROXENE HORNBLENDITE [[TEM: Ol (Fal0 25)=15-60. Pl (An65_95)<40. Cpx=15-25,
Hbl=30-80, Opx;Cpx 10 15. 01=10-40 Iljopx(Fsl5 15=1Q-15. Rm=2-7; *Bt. stak. :20 /okeanil OI»Px
Family of GABBROIDS I Familv of BASALTS (dolerites)
42<Si02<54: 1.5<NaD+K 20<4.5 1 <6 SKJ, S»; 2» 15...

TEM: Pl. tkopx. £*Cpx. *Ol;#(HI)DKk  ||Pl. Cpx (Pgt. Pgt-Aug. Aug, Di Aug,f-Aug); +Ol. +Q, +Opx
GABBRO H (olleiticj
P1=35-65.Cpx=35(30k)-65; Opx:Ol:Hbl<5/ IfoLTVINE BASALT (olivine (loleritc)

OLIVINE- GABBRO 1IP1 (An50_80)=35-55. Ol (Fal5 50)=5-15, Cpx(Pgt, Aug, sub-Ca
P1=35-65.Cpx=10-60. OI=5-35(55k); /Op\Jlb :5/ ||Aug, Di-Aug)=20 -55:

NORITE /Rm=3-5, palagonite<20. +Hbl. +Bt. +Opx, glass<50 in basalt/
p|=35-65,0px=30- 60(65K): /Cpx;Ql;HbI<5/  BASALT (dolerile)

OLIVINE NORITE PI(Aiido-70)=45-65.

Cpx(AugJDi-Aug;PgtPgt-Aug/-Aug)=15-45,
P1-35-65.0px=10-60,01 =5-35(55k);/Cpx;Hbl<5 1|[/01(Fa”_,)"2~5"to"2 "W .£a”gxM,_+Q+0pxA_spilit_

GABBRONORITE IFLEUCOBASALT (icucodolerile)
PI=37-65X)px|Cp_x"5_60;/01Bbl<5/_JIP1_(An50- 5)=50-70. Cpx(Aug, sub-Ca Aug, Di-Aug, f-Aug)=10-35.
OLMNF_GABBRONORNT PQ (granofir)=3-5; /Ol (FA"oK Z, Rmr3- 15, glass-'30/

p| 3B _~570px~Cpx_10J1h 0 1=5- 35(-~K_ 11 cajcaikall®___

TROCTOLITE 1|HYPERSTHENE BASALT
P1=35-M_£)I="a5V_60(_65")j_/Opx;Cpx<10JIbl<5/ | Pl (An60_90)=45-60. Cpx (Di-Aug)=30-40.
ANORTHOSITE 1 Opx (Hy=Fs10 15=2-10

Pl (An"0.cjo)=90-100; /Opx;Cpx :10J11)1<10/ |/Q1 (FalQa0)=2-6, Rm=I-7, +Bt, glass=8--10/
HORNBBLENDE GABBRO

0*J=35-_65. Hbl_=10-65_ Cp» -jm"'

HORNBBLENDE NORITE

(P1=35-65: HbI=10-65; Qpx>10)k- I

IIORNBLENDE GABBRONORTIE

(P1=35-65. Hb1-10-65. OpolO, Cpx>10)



Group of BASIC rocks
order cliss volcanic and hypoabyssal
S IhM: | (>I. Cpx, *sp
Familv of SUBALKALI BASALT TRACIIYBASALTS (subalkali dolerite trachidoleriies)
TEM: PI(An1 ¢). QI(Pa-n -.1, (,')x(Aug.ri AugJ)i.Sal.Sal-Aug,f-Aug,Eau). +Fsp(Anr.Or.San)"Krs. Bt

SUBALKALI OLIVINE BASALT (subalkali oiivine doierite) /PI<50/
Pl (An”_85)=25-45. Oi (Fal0®,) 10 25. Cpx(Aug, 'll Aug, Sal- Aug) -20-40; /iJ'sp iO. +BI<5, Rm (Mt)
Ti-Mt, 11)=3—15; glass<10 (60)/ | s,0; 19, A0, 10, K-O:1.K; Ti02>2; FsjO ~1I; MgO>5: M>50

SUBALKALI OLIVINE LEUCOBASALT (subalkali olivine leucodolerile) /P1>50/

Pl (Aii25_75=55-70. Ol (Fal0-35)=5-15. Cpx (Aug, Ti-Aug, Sal)=10-30;

*£1=5-15, gjass<10 (55) Ajopl 6 ; J[0Z2] fcD3FeOEl P_PEM
SUBALKALI LEUCOBASALT (subalkali leucodolerite)

Pl (An55_70)=60-80, (Cpx(Aug.Sal), +Opx (Fs”?); +01 (Fa2o_45))=5-10;

/Rm=5-10, glassv 15 30/ | Al203» ; < .<(Ti02, Fe20,. MgO); PI(l.fib);->M
L HAWAHTE (ANDESINE BASALT)
P1 (Aii30_50)=35-60. Ol (Fa® 55)=5-30, Cpx (Aug, Sal, Ti-Aug)=25-30, =Fsp (Anr)<5
[[/Rm=5-10. glas_s=5—10/ 141L WS.

|[[mUGEARITE (OLIGOCLASE BASALT)
| pl (An15 40)=50-60, Fsp (Anr.Or San)=10- 15. Ol (Fa,0.«* 10-25. Cpx (AugJ-Aug.Sal-Aug)=5 -10
‘Rm 5 -10. glass<15/ | 01(Fa,yj)J™» . K20>2, MgO<4; CaO<7; (Fe2C),mFcOj, Ti02)x>
TRACHYBASALT (trac.hydolerite)
{Pl (An20-75)=15-55, Ol (Fa"ToJ"IS. Cpx(Aug, Ti-Aug, Sal, Di, Eau)=5-35; Fsp (Anr,Sa,0r)<5
| Bt 5, Krs<5, Rm<5, stak,<80/ | tFsp. Bt, Krs, Eau, K OIlj', And: (Si02,alk) >; (Fe-04Ti02)<'
|fS|‘[H‘U\|”E(K-high trachybasall and trachydolerite)
[P 1 (Anl5 75)=20-55, Fsp (Sa,0r)=5-35, Cpx (AugJSal,Ti-AugJ)iJEau)=15-30. 01=5-25
it<10. Rm<5, glass<55/: /$o3onit. F1:M-45- 55/

121 SE&G.zmien

B'mte'jiackai. v«) tw im X *> rfNtiv, St/W 1. »sjKMi SnO>.-U'.
OpX Cne sAm 4 |Ggx fTi-Ang.lan, | <-
65SM, GI Bt ffili - ,GrlAl>y ttm mlttSiSi Btffl.lj jnn, »p,TI MljipnOrl
A : Family of BASIC FOIDOLTTES | Family of BASIC FOIDTTES
n 10s'Na20+K 20<21; 44<Si02<50; 6<Na20+K 20<14
"1 TEM: F’ (Nc. Sdl. U"), Cpx. Fsp TEM: F’ (Anc. Ne. Lc). Cpx. Ol. Fsp
X IFELDSPAR UOLriE FELDSPAR NEPHELINITE
| Cpx 50>'e ;(' 50.)sp ' 10/malinit I;:p .0 Cpx=20-40, Ne=40-50, Fsp 5 15 /+01<5/
| FELDSPAR | RITIE (Nc>Cpx) ANALCIMnE
J{ iNe=70_90. Cpx=5-20, Fsp=5-10) juvit psp :26/ Anc~40-60, Cpx=20-40. Fsp=2-7; H01<g/
1IAWH E FELDSPAR LEUCITITE
1jsdl-30-50. cpx=5-20, Fsp<20 Cp=20-40, Lc 30 60 Fsn=5-15: /+OI<5/: /folite M<35
|~FKK (>i:srTE (PHLOGOPITE FELDSPAR LEUCNTTE)
|Cpx-30 50, Lc' 40-60. Fsp 10 ILc=10-45X»i=10 -35Ph1=10- 3a-J*(Or,5a)=10-25.01=7-20: /.aTAm<5
horolanite  Mitc- (PHLOGOPITE AMPHIBOLE LEIJCITITE)1*
L | itolilc. M<35 Lc=25-30PhI=10-25, alk-Am=10-25Di=7-25; /01=2-5
| Faamily of ALKALI GABBROIDS Fomily of ALKALI BASALTS
I 44<Si02<53;  4<Na20+K 20<18 43 :Si()2<52; 5 Na20+K20 )13
j Pl (Aiia5_cc). +Fsp. F' (Nc. Anc. Lc'). Cpx. Ol TEM: Cpx, Ol. 1*1 Fsp, F'
| THERALI E (NEFELINE)TEPHRNE (basarnte)
% PIAIi50 9,))-20) 4()JS'c-10 <50.Cpx 10 60. ()I<20  PI(An50_80)=20-50,Ne=10- <50,Cpx=10-40/01<20psp.;10/
§fTESCHENITE LEUCITE TEPHRITE
ij PI(An50-9,j)=2()-40Anc=10-30.Cpx-20-50; 'OKK) PI(An50_go)=10-40JLc'’ 20 40,cpx=20-50;/01<10fsp<10/
IKSSKXITE NKPIIELINE TRACHVBASALT
liPKAino j-3.30 4015sji 8l 30.NC SHO([a2<: 50.<X<B_J[H (A jAI=37(U A1(1).N e =15-20.0>xI0- 30 _
IfSHONKINTI’E | 1EI'COE TRACIIVTBASALT (kajsnjtet

|| Cpx~30 -70;Fs[) 10 40:Li--5-2():Ne-5-10i:01 ;20 | PI(Aiy ..0)=2( 40Jsp.Cpx- 10 30Uc 15 3(L 'Nc .lI)



Group of BASIC rocks

order pinfonic class volcanic and hypoabyssal

F. BAZ. FOID SYENITES ham,1? of BASIC PIIOXOUTKS
45<Si02<53; 8<Na20+K20<18 47<Si02<53; 8<Na20+K20<12

TEM: Fsp. F' (Ne, Sdl. Ks), Cpx. +tAm TEM: Fsp. F', Cpx, £OI, =PI

\ SARNAITE NEPHELESE MELAPHONOLITE

| TEM: Fsp, Ne, Ccn. Cpx Fsp -30 50, Ne=10-20, SdI=5—15, Cpx=5-20<30,

K  Fsp-40- 50, Ne=15-25, Ccn=5-25, Cpx=5-15 /Am=5-15, PK5, OI<5/

# NAUJAITE LEUCITE MELAPHONOLITE

l. TEM: Sdl. Ne. Fsp, Cpx, tAm Fsp=10-30ic=30-40. Cpx=10-20<35, Ne<10,

1 Sdl-30 50JSe=5-20fsp=20-40,Cpx=5- 10Am<10 +P1<5, Am(Bt)<5, +0I<5; nrendite -Pc: Phl
RISCHORRITE (PHLOGOPITE-LEUCITE MELAPHONOLITE)T
TEM: Ne(Ks), Fsp, Cpx, zAm. tLpm Lc 10-50, Fsp (Or.Sa)=10-30. Phl=10-40, Di=10-30.

Ne(Ks)=20-40psp=40-70,Cpx=5-20. Am;Lpm :10 +Rht<7, +tOK7
Group of INTERMEDIATE rocks

order. plutonk class vulcanic and hvpoabvssal

r»< T OZ

53<Si02<64(+2); 5>Na20+K 20<7.5(+2)
TEM:P[(An20_50)JIbl(oh.HbI)+Opx(Hy)+Cpx(AHg) Hpl(Alla a3)Opx (Hy,Eii3r), Cpx(PgtAug). Hbl(h,-g.)

Family of DIORTTE i Family of BASALTIC ANDESTTE
53<Si0X57(+2); 5>Na20+K 20<5.7(+2)
TEM: P1 (Anj5-50), +Cpx. Hbl. Bt TEM: PI, Opx, Cpx

DIORITE BASALTIC ANDESITE
TEM/MMC: Pl. +Cpx, Hbl. BI; £c=5-65%: Pl (All40_65)<70-75. Cpx. Opx; /Ol Hhl/
PI(Ans5 50)=55-95Aug<5-20J1bI1<40. BK40, /Qk;5  Gg3:=35-95%: PI(Ah>40)* Cpx,0l, Mt. glass. rarely Q/
Familv of QUARTZ DIORTTE Family of ANDESITE

56<Si02<64(+2); 5.7>Na20+K 20<7 _5(2); 57<Si02<64(+2)

TEM: PI, Q, xCpx. Hbl, B( TEM: PI, Opx, Cpx, Hbl

QUARTZ DIORTITE ANDESITE
TEMMMC: Pl. Q. +Cpx. Hbl, Bt; Pc:=15-50%: PI(An40_50), Opx,Cpx, Hbl, Mt; /OIBt/

Pl (Aiia.s0J-SS- 90,Qk=5-20, Bt;HblI<35, /Opx,Cpx/ Gm:=50-85%: PI(An<&), Cpx, glass, rarely Q/
53<Si0, -6-t(*2}; 5-7.5 NBjO+KjD m<>-14(+2)
TKM: 1 CAnjMgl, ®sp. Rlil (fi.TO 31, +Opx (Hy) TBSa; P1 (Ana s,), Fsp, Opx(Hy). CpictAug, Ti Au).

+*"px(Ang, Ti- Au) r. Hb (Ti-Hbl) iBt
F. SUBALKALI DIORTTE-MONZONTTE F. BAZALTIC TRACHYANDESTTE LATTTE
53<Si02<57(+2); 5-5.7 <Na20+K 20<7.6-8.2(+2)

TEM: PI. Fsp. Hbl, BI, rcde +Cpx TEM: PI, Ti-Aug, Ti-Hbl
SUBALKALI DIORITE BASALTIC TRACHYANDESIT
PI(An% 45)=55- 95; Fspk=1-10. Qk<5 Hb;Bt;Cpx<40 Pc:=10-40%:PI(An,0_60),Cpx(Ti-Aug,Aug),0px (Hy)
MONZODIORITE rerde: Ti— Hbl. 01;
PI(AIi30_50)=60-85fspk=10-35,Qk<5; HbIBt,Cpx<40 Gm.=60-90%: Pl (Anan_50), Ti-Aug, Mt, glass
MONZONITE LATIIE
TEM: Pl. Fsp. Hbl. Bt. Cpx; Plk(An30_50) =35-65, Pc: P1 (Anjo.«,), Cpx. Fsp: /rarely: Hbl. Bt. Ol/;
Fsp=40- 70. Q k<5; BI;Hbl;Cpx<40 Gm: PI, Cpx, Bt, glass

F. SUB. QUARZ DIORITE QI'ARZ MONZONITES F. TRACHYANDESITE-QUARTZ LATTTES
57<Si02<65(+2);  5.7-7.5<Nb20+K 20<8.2- 10.5(+2)

TEM: PI. Fsp. Hbl, Bt, Q, rede+Cpx TEM: PI, Fsp, Ti-Aug, Ti-Hbl
Sl BALKALI QUARZ DIORIIE TRACHYANDESITE
PI(Aiii0_50)=55 95,Qk=5-20;Hblit,Cpx<35JFspk= 1-10 Pc=5-40%: PI(AIIM 50),0px(Hy), Cpx(Ti-AugAug),
QUARZ MONZODIORITE Ti-Hbl, Bt, 01 (Fa57" 7)<l;
(PKANA jo)=65- 90,Q 5 20) . Fp=5-50;HbI3t.Cpx<35 Gm: PI(An]_as). Opx(Hy), Cpx(Aug), Mt, glass
QUARZ MONZONITE QUARTZ LATITE
TEM: Fsp. Pl. Q. Hbl. Bt: Pl k(AnM 50)=35 65, Pc: PI(And-Lab)_Fsp(Or,Sa),Opx(Hy) ,Cpx(Aug)Jit.

Q k=5- 20, Fsp=5-20: IlblJt<35 Q, 01 (retko): Gm: PI. Fsd. Q. glass



Group of INTERM

order c
Family of SYENTTES
54<Si02<64(+2);

TEM: PI, Fsp. Hbl. Bt. Cpx, Opx

SYENITE

TEM: Fsp. Pl. Opx. Cpx, Bl. Hbl

(PI (An8_39) 10 35. Fsp=65-90)k, 0px<70;

Cpx<30, Bt<30 IQ k<5/

ALKALI FELDSPAR SYENITE

TEM: Fsp. Hbl, BI, Cpx, Opx

Fsp (Or4QAbg))*80. Hbl;Cpx;0px<10.

Bt<5: /Q k<5, Pl k<10/

plutonic

=>w?

-~ & x

sio.,
18M:
<re<XMg),

S«. Nvii. t>ga, fvb. VM. *m> A>
t|*f.

tm {ArtMbk BrfcKfsUal. tiep. 8t
Famtl)1 of AIJCALI SVENITES (withiml F’)

53<Si02<66; 7.8-1 1 Na20+K20 9 -14

TEM: Ab, Fsp. alk Px. all Ani
ALKALI SYENITE
AbJ5grlJaullaslihkJtrk. +Bt +Lpm, Fsp, #Pl
Fsp<65. Ab(An5_lo,rct.2c):-10(>10)-90,
alk Cpx(Am)=I-3: Q k<5
TONSBEKCIJITE
TEM: Fsp. Egr. Eau. Rbk. Arf. Ha. Rrk,. Bt
Fsp'60 90. Pl k<10. alk-Px(Egr£au).
i. alk Am(Rbk Arf, 11a Brk)=1-25. Qk<5
Family of FOII) SYENITES
53<Si0j<58(+2); 12<Na20+K 20< 17(re<1.22,5)
TEM: Fsp, F', Cpx /Fsp+F»Cpx/; *Ali. £l.pm

FOYAITE
TEM: Fsp. Ne. alk-Cpx. alk-Am
0r=30-60, Nc -25-40, alk Cpx=5-20. alk-Am<IX
LINAVKITE
TEM: Fsp, Ne, Ab, Egr, Arf
| Fsp-35 50Ae-20-35Ab-5-10f.gr; 10-40. Am<30
MARN'POLITE
TEM: Ab. tNe. Egr. tLpm. £Ha. +Mi
Ab=50-80. Nc<30. Kgr 15-30, Mi 15
MIASKITE
TEM: Fsp. Nc. Bl (Lpm). £PI. +tAm
Fsp--20 -60. Ne=20-30, Bt=5-20
. #Ain<20; Ba 0Ig<20
PSElI DOLEL'CITE SYENITE
TEM: Fsp. Lr', £Ne. Cpx. =Bt
Fsp=20-60. Lc'..25-80, *Nc ;10;
Cpx=5-20. Bt :10
horolanilc

EDIATE rocks

lass vulcanic and hypoabyssal

1Family of TRACHYTES
7.8 10.5<Na20+K 20<9.0-14(+2):

57<Si02<66(+2)

TEM: PI, Fsp, Cpx, Hbl. Bt. Lpm
TRACHYTE
TEM: PI. Fsp, Cpx. Hbl, Lpm. Bt
Pc:=5-60%: PI(An25_35), Fsp (Anr.Sa),)
Cpx(Aug,Ti-Aug, Opx(Hy). Hbl. Lpm. Bt. OKF.'u"
Gaj=40-95%: Fso. Hbl. Bt. alass /orthouhire. r
keratoDhvre. vilrouhvre. orthoalbitoDhvre: bumicc
(PHLOGOPITE TRACHYTe7”
TEM: Fsp, Phl, +Cpx, %glass, +01

Fsp (Or.Sa) 20 7()Phl 10-20: Ol 201J)i 15; /Br« 20,

M ttii.
sjist; t' iHt. sa. N.n. ljyn, técnj. \m-i, Fsp. Ab
trir0OSs), rpx (8gf. I au.'ft ftaRi Di fltit.
He« (Lptk. Bti. tttl (Jitf. 8»,, Br>. K'p. Ki JI >

Famtly of ALKALI TRA( HVTES

53<Si02<64(+2): 7.8-1I1<Na20+K20<9 14(+2)

TEM: Fsp, Ab (rarely. Olg). alk-Cpx. alk Am
ALKALI TRACHITE
TEM: Fsp. Ab (red.Olg). alk-Cpx (Am)
Fsp (Anr,Sa)=40-50, Pl (An5_25)=10-25, alk-Px<20
Am (Arf, Brk, Krs)<6, Q<5, glass<75
(ALKALI PHLOGOPITE TRACIIYTE?
TEM: Fsp. alk Ain. Phl, Cpx. Ol
Fsp (Or.sa)=40-60. Phl=10-33. alk-Am(Rht. m-Arf)
=5-30. Di=I -20, +01<20 /Opx(Br)<3
Family of FHONOLITES

53<Si02<60(+2); 11 :N%O0+K20-18(+2)
TEM: Fsp. F', Cpx (alk Am). *Bt

NEPHELENE PHONOLITE
TEM: Fsp, Ne, alk-Cpx, alk All)
Fsp=40-60. Ne=20-40, alk-Cpx=10-20, alk-Am<20;
+Pl (Ano_10)<10k

LEUCITE PHONOLITE

Fsp=50-70, Lc=20-30, Cpx=5-10, +Bt<5;

PKAN; «,)?, +01<5

(PHLOGOPITE LEUCITE PHONOLITE?
Lc=7-40. Fsp=10-40. PhI=10-20. Di=l—%5, +Rht<5:
/01<10, glass<25

(PHLOGOPITE LEUCOLEUCMTE"

Lc=25-70, Phl=10-25, Rht<25. Di=2-10:

/01<10, glass=5-40/



Group of ACID rocks

order plutonic class vuleanie and hypoabyssal
TEM: P1 (An,0-50), Fsp. Q Si02>64+2: 7_S>Na,0+K2«8.1 P1 (Anw_48), Fsp (Sa,0r), 0
Family of GRANODIORITES || Familv of DACITES
TEM; Q. PI, Fsp, +M 64<Si02<68; 7i>Na20+K20<8.1 TEM: Q, Pl. Fsp. M
N GRANODIORITE DACITE
TEM: Q. Pl. Fsp, M TEM: Q, Pl, Fsp. M
MMC: Q*=20- 60, PI*=65-90, Fsp*-;10-35 MMC: Q*=20-60, PI*=35-90, Fsp* 35, M>10, glass
O TONALIIE P1=20-30. Bt=8 10. Ain-5-10, Cpx=2-5
TEM: Q. Pl. +tM Qm=60-80 (saine min and glass)/:
MMC: Q*=20-60, PI*>90, Fsp*<10 /pbisdian, pumica/
R Famih of LOW ALKAL1 GRANTTES Family of LOW- ALKALNI RHYODACTTES
TEM: Q. Pl. =Fsp Si0j>68; Na20+K20<7.1 TEM: Pl. Q, Fsp, M
PLAGIOGRANITE PLAGIORHYODACITE
M  TEM= Q. Pl. Fsp TEM.MMC: Q*>20. Fsp* 10, PI*>90, glass
Q*--20-60. PI*>90. Fsp*<10 /Ec: Q=5-10. Fsp=5-10. P1=25-40. Cpx=4-5, Am=4-5:.
Gm:=55-90 (same min.)/.
A UM ALKALI GRANITE LOW ALKALI RIIYODACITE
TEM: Q, PI. Fsp TEM: Q. PI. Fsp
MMC:Q"™ -20-60. PI*=10-77(65k). Fsp*=35-90 MMC: Q*>20, PI1*=10-65, Fsp*=35-90. glass
L /Pc: Q=28-40, Arn=4-5, Cpx=3-4, Opx=2-3;)
Gm =60-80 (isti min.)/
Family of GRANTTE Familv of RHYODACTTE
TEM: Q. Fsp. Pl 68<Si02<73; 7.0<Na20+K 20<8.1 TEM: Q, Pl. Fsp, M
GRANITE RHYODACITE(«Jellenite)
TEM: Q, Fsp. PI TEM: Q. Fsp. PI
MMC: Q*=20-60. PI*=10-65, Fsp*=35-90 MMC: Q*>20. P1*-10-65, Fsp*=35-90, glass

I¥£. Q=5-10. PI=10-15, Fsp=5-8,
Bt=4-8, Am=3-6,Cpx=1-2 Gm=70-98 (same min.)/.

Family of LEUCOGRANTTE I'amih of RHYOLTTE
TMB: Q. Fsp. PI Si02>73; 7<Na20+K20<8! TEM: Q. PI, Fsp
LEUCOGRANITE RHYOLITE
TEM: Q. Fsp. PI TEM: Q. Fsp. PI
MMC: Q*=20-60, Fsp*=35-90. PI*=10-65 MMC: Q*>20, PI*=10-65. Fsp*=35-90. glass

/Pc: Q=10- 15. PI=10- 15. Fsp=5-10: /Bt=2-3. Am=2-3,
Cpx=1-2.0px=1-2 Gm:75--91) (same min.)/;
mju»rt7 kcralophvrc  ktiviarU ulbitv'i‘itirt

S TEM: Fsp. H. 0. =M Si02>v)4r+2). %5<NarO*K,Cfcil.l TEM: Fnp, Q, PI
Family of QUARTZ SYENITE || Family of TRACHYDACTTE

B TEM: Q. Fsp. PL. M 64<Si02<68; 7.5<Na20+K20>8! TEM: Q. Fsp. PI, +M
QI'ARTZ SYENITE TRACHYDACITE

B TEM: Q. Fsp. Pl. M TEM: Q, Fsp, PI, £M
MMC: Q*=5-20. Fsp*=65-90. PI’ 10-35, M>10 MMC: Q*=5-20. Fsp* =35-90, PI1*=10-35, glass
Familv of SUBALKALI GRANTTES Family of TRACHYRHYODACITES

A TEM: Q. Fsp. =PI 68<Si02<73; Na20+K20>8.1 TEM: Q, Fsp, PI
ALKALI FELDSPAR GRANITE ALKALI FELDSPAR TRACHYRHYODACITE
TEM: Q. Fsp TEM: Q. Fsp

I. MMC: Q*-20-60. Fsp*>90 MMC: Q*>20, Fsp*>90,_glass
MIKROKLINE ALBITE GRANH' ONGONITE
TEM: Q. Fsp. Ab TEM: Q. Fsp. Ab

K MMC: Q* 20- 60, Fsp*>10, Ab*>10 MMC: Q*>20, Fsp*>10, Ab*>10. glass
SUBALKALI GRANITE TRACHYRIIYODACITE
TEM/MMC: Q. Fsp. Pl TEM: Q. Fsp. PI

A Q* 2C 60. Fsp* :40(35Kk)-90. PI*=10-60(65Kk) MMC: Q*>20, Fsp*=35-90, PI*=10-65. glass



Group of ACID rocks

order plulonic class vulcanic and h)poabvssal
h F. of SUBALKALI LEUCOGRANITES || FamUy of TRACHYRHYOLITE
TEM: Q. Fsp, =PI Si0273: Na20+K,0>8.1 TEM: Q, Fsp, P1

ALASKITE ALKALI FELDSPAR TRACHYRHYOLITE

1 TEM/MMC: Q*=20-60, Fsp*>10 TEM/MMC: Q*>20, tsp"')). glass
MICROCLINE ALBHE LEI'COGRAMTE ONGORHYOLFTE
TEM/MMC: Q*=20-60. Fsp»>10, Ab*>10 TEM/MMC: Q*>20, Fsp*>10, Ab*>10. glass
SUBALKALI LEUCOGRANITE TRACHYRHYOLITE
C 20 60* Fsp=40(35k)-90*. 1*1*10 60(65") TEM/MMC: Q*>20. Fsp*=35-90, PI1*=10-35, glass
TSM' >itk Am.dk fi, Enn StD, S ms t.l TBM alk Pi »lti «in It
F. of ALKALI QUARTZ-SYENITES F. of ALKALI TRACHYDACITE

A TEM: Q, Fsp, Ab, M 64<Si02<68; 10.5<Na20+K 20>9.8 TEM: Q. Fsp. M. Enp
NORDMARKITE ALKALI TRACHYDACITE
TEM: Q. Fsp, Egr (Arf. Rbc) TEM: Q, Fsp, M

I MMC: Q*=5-20, Fsp*>90. PKIO" MMC: Qk =5-20, Fspk 90, glass

ALKALI QIARTZ SYENTTE
TEM: Q. Fsp. Ab. Egr (Arf. Rbk)
m MS:Q* 5-20, (Fsp»=65 90J>*=10-35); Abk>10

Family of ALKALNI GRANITES Family of PANTELLERTTE
TEM: Q, Fsp, M. Ab 6H<Si02<73; 9.S Na2+K20>H.| Q. Fsp. M (Eng, Eau. Arf. Fa)
A ALKALI ALKALI FELDSPAR GRANITE PANTELLERITE
TEM: Q, Fsp. Arf (Egr) TEM: Q. Fsp, M
Q*=20-60. Fsp' R Arf(Egr)>10 MMC: Qk>20. Fspk>90. M>10, glass

ALKALI MICROICLINE ALBITE GRANITE
TEM: Q. Fsp. Ab. Arf (Egr)
MMC: Q’=20- 60. Fsp*>10. Ab*>10

i Family of ALKALI LEUCOGRANITES Family of COMENDTTE
TEM: Q. Fsp Si02>73: Na20+K 20>8.1 Q. Fsp, M (Egr. Arf. i dr.)
ALKALI ALASKITE COMENDITE
TEM: Q. Fsp. Arf (Egr) TEM: Q, Fsp. M
MMC: Qe+ -20 -60. Fsj)*>90 P1*<10 ]_MMC Qk>20, Fspk:90, glass

ALKALI MICROKLINE ALBITE LEUCOGRANITE
TEM: Q. Fsp. Ab. Arf (Egr)
MMC: Q* 20 60. Fsp*>10. Ab»>10

$ TEM and CAM (Q, PI Fsp. Mt etc.) = typomophyic (T), essential (E); and caracteristic (C), accessory
(A) minerals (M) and discriminant contents (in Vol. %); /Hbl<5, Px<10 etcJ = accessory minerals;
$ MMC = inodal (M) mineral (M) content (C) (in Vol. %);
S Pc = phenocryst;
$ Gm. = groundmass;
$ * /Q*/ = from total salic minrals (in Vol. %), after Q Af P -diagram (modified UGS, 1972);
$ ** [PI**; Fsp** and Al>**/ = from total feldspar (Pl+Fsp; Ab+Fsp), after Q Al P (mdified UGS, 1972);
$ = = synonym;
$ k/(5)K = contant corrected by us and reduced to 100% of respective minerals (Figs.2, 3);
$ X/(JUVITE, MALINITE)* / = rocks separable as independent species;
$ L /(PIILOGOPITETRAHYTE)L/ = indepedent species (Bogatikov et al., 1985), from rocks of
lamproite brancli and lamprphjre clan (Rock, 1991);
$ Z /(spilite, keratophyre, quartz keratophvre)2 = temis for metamorphic varieties of respective species
(fomied under submarine conditions), recommended for use.
Abbreviations of varieties:
$ Bt-Am- = biotite-amphibole (granite).
Terms unrecommended for use:
$ ncfcline bazalt. nevadite etc. = obsolete, undefined, inadquate temis;
$ /alnoitl = varieties of respective species (TCPC-USSR); i.e. species of alkali and rnelilite
lamprophyres (after IUGS); i.e. lamprophyre clan and alkali and alkalni and ultrabasis lamprophyre
branches (Rock, 1991).



